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The expression of DAMP proteins HSP70 and cancer testis antigen
SPAG) in peripheral blood of patients with HCC and lung cancer

B. Ren!, S. Luo?, F. Xu!, G. Zou', G. Xu', Y. Huang®. 'Hunan Provencial
Second People’s Hospital, Changsha, China, ’Hunan University of Chinese
Traditionary Medicine, Changsha, China, Hunan University of Chinese
Trandiational Medicine, Changsha, China

Background: There are different views of how the immune system participates in
the reaction to cancer. Here, we evaluated expression of DAMP proteins heat shock
proteins70 (HSP70) and cancer-testis antigen SPAG9 in patients with hepatocellular
carcinoma (HCC) and lung cancer to explore tumor immunity. According to the
“danger” theory of immunology, damage-associated molecular patterns (DAMPs) are
released by the body’s cells as a signal that there is endogenous danger. DAMPs, such
as HSPs, are released from damaged or necrotic tissue and by some activated immune
cells. DAMPs and pathogen-associated molecular patterns (PAMPs) signal through
toll-like receptors (TLRs) to activate antigen presenting cells (APCs) and initiate the
adaptive immune response. This theory is a challenge to the traditional self/non-self
discrimination (SNSD) theory, which holds that activation of the immune system
occurs strictly based on whether or not an entity is foreign. The danger theory, in
contrast, posits that the immune system is only triggered by “dangerous™ entities.
Extracellular HSP70 and SPAG9 are proteins released by tumor cells, but their
characteristics and the roles played in the development of cancer are different. Like
SPAGY, HSP70 levels are upregulated in certain cancer patients. In this study, levels
of HSP70, HSP70 antibodies, and SPAG9 antibodies were compared in peripheral
blood of patients with lung cancer and hepatocellular carcinoma (HCC) and healthy
subjects. We compared the similarities and differences between expression profiles
of antigens and auto-antibodies and evaluate the value of these markers in the
diagnosis of lung cancer and HCC. We also speculate on how immune responses to
these two proteins support the SNSD and danger theories of the immune response
to cancer.Methods: ELISA was be used to analyze HSP70, HSP70 antibody and
SPAGY antibody levels in serum of 45 patients untreatd and 52 treated lung cancer
patients, 31 patients with HCC,41 patients with hepatitis/cirrhosis and 54 healthy
subjects. Results: levels of HSP70 and SPAG9 antibody were significantly higher
in serum of lung cancer and HCC patients than in serum from healthy subjects (P
< 0.001), but there were no differences in levels of HSP70 antibody in patients and
controls. Levels of serum SPAG9 antibody in newly diagnosed lung cancer patients
were significantly higher than in treated lung cancer patients (P < 0.05), but there
were no differences in levels of HSP70 or HSP70 antibody. Levels of serum HSP70
and SPAG9 antibody, but not HSP70 antibody, were also higher in hepatitis/cirrhosis
patients than in healthy subjects (P = 0.005, P < 0.001). Levels of serum SPAG9
antibody were significantly higher in HCC patients than in hepatitis/cirrhosis patients,
but there were no differences in HSP70 or HSP70 antibody levels. Finally, levels of
serum HSP70 and SPAGY antibody were significantly higher in HCC patients than in
lung cancer patients (P < 0.05, P < 0.001).Conclusion: Cancer-testis antigen SPAG9
induces a strong humoral immune response in cancer patients but HSP70 does not.
SPAGY has potential as a tumor-specific biomarker but HSP70 has not.

Diagnostic significance of plasma and ascitic fluid cholesterol, albumin,
protein, and serum ascites ascites gradient(SAAG) in differentiating
malignant from cirrhotic ascites

L. EKPE!, E. Ekanem?, K. INAKU'. 'University of Calabar Teaching
Hospital, Calabar, Nigeria, *University of Lagos, Lagos, Nigeria

Background:

Over the years, differential diagnosis of ascitic fluid has been a dilemma for practicing
physicians. Many analytes have been assessed to enhance diagnosis. In developing
countries, emphasis is laid on using less expensive biochemical parameters and
methods to differentiate ascitic fluid. The aim of the present study was to assess the
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value of ascitic total cholesterol, albumin, protein and their gradients (SAAG ) in
differentiating malignant and cirrhotic ascites.

Materials/Methods:

This cross sectional prospective study was carried over a 2 year period at the medical,
surgical, emergency and gyneacology units of the Lagos University Teaching Hospital
(LUTH). A total of 61 adult patient with ascites were recruited for the study. Serum and
ascitic fluid were assessed for levels of cholesterol and albumin and their gradients.

RESULTS:

Of the total 61 adult patients recruited (35males, 26Females), the mean age of the
study population was 46.84 + 12.10, mean body mass index (BMI) was 24.43 + 3.18,
serum and ascitic value of cholesterol, protein and albumin mg/dL were 125.1 +
79.30, 72.29 + 6.65, 39.51 + 7.98 and 36.34 + 12.39--+--+ with corresponding p value
of 0.475, 0, and 0.072 respectively). The accuracy of serum cholesterol, protein and
albumin was 81.99%, 37%, 60.6% when compared to ascitic cholesterol, protein and
albumin (58.9%, 70.5%, 67.2%). Serum protein had a sensitivity of 51.4%. Mean
SACG was 11.48 +8.7.

CONCLUSION

Differentiation of cirrhotic and malignancy- related ascites seem to have very little
diagnostic values from analytes of cholesterol, albumin and protein.

KEYWORDS:

Cholesterol, ascitic, cirrhosis, malignant, albumin, protein.

The serum concentration of pro-GRP in diagnosis of lung cancer

N. Serdarevic', R. Serdarevic?, J. Coric'. Institute for Clinical Chemistry
and Biochemistry; Clinical Center, University of Sarajevo, Sarajevo,
Bosnia and Herzegovina, *Department of Ophthalmology, Clinical Center,
University of Sarajevo, Sarajevo, Bosnia and Herzegovina

Serum concentration of Pro-GRP in the Diagnosis of Lung Cancer

Background: Lung cancer is classified into two major entities depending on cell
type: small cell lung cancer and non-small cell lung cancer (SCLC and NSCLC,
respectively). SCLC accounts for up to 15% of all new lung cancer cases and differs
biologically from NSCLC by the presence of neuroendocrine differentiation and a
higher rate of tumor growth. Clinically, early metastatic spread is very common.
SCLC is highly sensitive to initial chemotherapy and radiotherapy. In recent years, a
precursor of the neuropeptide gastrin releasing peptide, progastrin-releasing peptide
(ProGRP), has been reported as the most promising marker for SCLC. The aim of
study was to investigate the diagnostic and prognostic significance of pro-gastrin-
releasing peptide (ProGRP) in small cell lungcancer (SCLC) and compare this marker
with lung healthy control group.

Methods: The concentrations of Pro-GRP in 100 serum samples were determined
using CMIA (chemiluminesecent microparticle immnoassay) Architect i 2000 Abbott
diagnostic. All of 50 patients were hospitalized at Oncology department in Intensive
Care Unit at the University Clinics Center of Sarajevo. Pro-GRP was determined in
lung cancer detection with SCLC pathologically confirmed lung cancer serum. We
considered Pro-GRP 50 pg/ml as the upper limit of normality. Other group of 50
patients was a lung healthy control group. Collected data were statistically analyzed
using programs SPSS version 16.0 and MedCalc.

Results: Serum of patients with lung cancer group, Pro-GRP content (1550.01 +
287.6 pg/ml) and positive (63% ) were higher than benign lesions of the lung healthy
control group (33.18 + 3.92 pg/ml). High concentration of Pro-GRP content have
sensitivity of 82.85 % , a specificity of 76.67 % , the largest area under the ROC curve
was 0.793. It was found significant difference between lung cancer group and healthy
individuals using Mann-Whitney test p= 0.0037.

Conclusion: Our study supports ProGRP as an important marker of SCLC and points
the way for further clinical studies to explore its value in monitoring response to
therapy and patients’ follow-up.
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Comparison of Conventional Chemical Method to Immunochemical
Method for Faecal Occult Blood Testing

B. K. T. P. Dayanath!, L. W. B. Samarawickrama?, D. 1. Siriwardhana?.
!North Colombo Teaching Hospital, Ragama, Sri Lanka, *Faculty of
Medicine, University of Ruhuna, Galle, Sri Lanka

Introduction:

Faecal occult blood testing (FOBT) is one effective method to screen for colorectal
cancer and to assess for gastrointestinal bleeding in suspected patients. Differences in
the sensitivity and the specificity among methods have result in significant effects on
further investigations.

Objective:

To check whether there is a significant difference of the results of traditional chemical
method with immunochemical method for faecal occult blood testing.

Methods:

We evaluated the analytical performance of two different methods (traditional
chemical based method and immunochemical method) using 25 patient samples (3
consecutive samples). Colonoscopy finding of each of the patient was taken as the
“gold standard”.

Results:
Patient with posi- | Patient with posi-
tive col py tive col py
finding finding
Colo- Colonos- | Colo- Colo-
noscopy | copy Noscopy | noscopy
positive | negative | positive | negative
::e(s)thsli-ree" FOB screen
come Test out- | True False True False Test test outcome
(traditional come positive | positive | positive | positive | outcome | (Immuno-
Chemical positive | (7) 5) (12) (1) positive | chemical
method) method)
Test False True False True Test
outcome | negative | negative | negative | negative | outcome
negative | (7) (6) 2) (10) negative
Sensitiv- | Specific- | Sensitiv-| Specific-
ity ity ity ity
58.3% | 54.5% | 92.3% | 90.9%

The analytical sensitivity and specificity were measured and Chemical based FOBT
gave 58.3% of sensitivity and 54.5% specificity. Immunochemical FOBT produced
92.3% of sensitivity and 90.9% of specificity.

Conclusions:

These results demonstrate significant differences in the analytical performance
among two FOBT methods. The immunochemical FOBT which showed superior
sensitivity and specificity is more suitable than the chemical based FOBT when
selecting an FOBT method for screening for colorectal cancer or for the assessment of
gastrointestinal bleeding in suspected patients.

Methylation of KLF2 Associates With Its Expression and Non-small
Cell Lung Cancer Progression

W. Jiang. Department of Clinical Laboratory, Daping Hospital, Third
Military Medical University, Chongqing, China

Background: Kruppel-like factor 2 (KLF2) is a putative tumor suppressor gene. Our
study investigated its role and epigenetic mechanisms in human non-small cell lung
cancer (NSCLC) in ex-vivo and in vitro.

Methods: A total of 47 paired NSCLC and normal tissues and six cell lines were
analyzed using qRT-PCR for KLF2 expression. KLF2 methylation was assessed using
the methylation specific PCR (MSP) or bisulfite sequencing PCR (BSP). Functional
KLF?2 region 4 (+567 to +906) was confirmed using the dual-luciferase reporter assay,
while CCK-8 cell viability and flow cytometric assays were used to assess changes in
cell viability, cell cycle distribution, and apoptosis after knockdown or re-expression
of KLF2. Western blot was performed to analyze KLF2 expression and p15 and p21
expression in cells.
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Results: KLF2 expression was significantly reduced in NSCLC cells and tissues via
KLF2 methylation. Reduction of KLF2 expression was associated with KLF2 region
4 hypermethylation in 27 of 47 (57.45%) NSCLC tissues. Furthermore, methylation at
KLF?2 region 4 was significantly associated with lymph node metastasis and advanced
TNM stage. Re-expression of KLF2 suppressed NSCLC cell viability, arrested cells
at GO/G1 cell cycle by induction of p15 and p21 expression, and promoted apoptosis,
whereas knockdown of KLF2 expression had the opposite effects on cells.

Conclusion: KLF2 possesses tumor suppressor functions in NSCLC and detection of
KLF2 methylation should be further evaluated as a tumor or prognostic biomarker
for NSCLC.

A comparative study of serum pseudocholinesterase activities in
relation to transaminases, gamma glutamyl transaminase and
alkaline phosphatase in liver disorders in hospital based study

A.S. A.J. Dhungana. Kathmandu Medical College, Kathmandu, Nepal

Abstract

Background: Liver is the main source of pseudocholinesterase. It is a non-
specific cholinesterase found in the blood plasma and may be reduced in patients
with advanced liver diseases. Measurement of serum pseudocholinesterase activity
serves as a sensitive indicator of synthetic capacity of the liver and can be used as a
prognostic marker for carcinoma.

Objective: To compare pseudocholinesterase activities in relation to transaminases,
Gamma Glutamyl Transaminase (GGT) and Alkaline phosphatase (ALP) in liver
discases.

Method: A prospective study was conducted at College of Medical Sciences —
Teaching Hospital (CMS-TH), from May 2011 to May 2013 with 25 healthy
(controls) and 25 diagnosed cases each of carcinoma of liver, cirrhosis of liver,
infective hepatitis and obstructive jaundice among both sexes of same age group
attending medical outpatient and inpatient departments. Serum pseudocholinesterase
and other liver function test parameters were performed with semi - autoanalyzer and
Roche Hitachi 902 respectively.

Result: Pseudocholinesterase level was significantly decrease in the order of control
(mean + SD = 6865.12 + 928.41) > obstructive jaundice (mean + SD = 5539 + 791.05)
> infective hepatitis (mean + SD = 3800.69 + 764.17) > cirrhosis of liver (mean +
SD = 1735.16 + 433.82) > carcinoma of liver (mean + SD = 1369.48 + 276.64).
The difference in the means was statistically significant (p<0.001). Similarly aspartate
transaminase (AST) (Mean + SD=311.48 + 177.15) and alanine transaminase (ALT)
(Mean + SD = 491.36 + 308.92) were higher in hepatitis but in carcinoma of liver
the AST (Mean + SD = 292.55 + 92.85) level was higher than ALT (Mean + SD =
179.24 + 70.25). The difference in the means was statistically significant (p<0.001).
AST level was 1.6 time higher than ALT. Alkaline phosphatase (ALP) (Mean + SD
=419.39 + 90.49) and gamma glutamyl transaminase (GGT) (Mean + SD = 257.81
+ 68.29) level were higher in obstructive jaundice and GGT (Mean + SD = 195.54
+ 107.75) level was found to be higher in carcinoma of liver. The difference in the
means was statistically significant (p<0.001)

Conclusion: There was significant decrease in pseudocholinesterase level in
carcinoma of liver followed by cirrhosis of liver and less so in infective hepatitis.
AST and ALT level were higher in hepatitis cases. The level of AST was found
higher in carcinoma of liver than ALT. In obstructive jaundice ALP and GGT was
raised and statistically significant. GGT level was raised in carcinoma of liver.
Pseudocholinesterase level was found to be normal in obstructive jaundice. The study
results indicated that with more severe liver cell destruction or cell degeneration, there
was corresponding significant decrease in the level of pseudocholinesterase, which
could be used as diagnostic marker of liver disease.

Demethylation of the MIR145 Promoter Suppresses Migration and
Invasion in Breast Cancer

Z.Lu, S. Liu, X. Li, W. Chen. Central Hospital of Wuhan, Wuhan, China

Background: Breast cancer is the most common and lethal malignancy in women, the
metastasis to distant sites that is the major cause of mortality in breast cancer patients.
Thus, searching for molecules that suppress the metastasis of breast cancer cells and
that may provide novel targets for clinical therapies is a worthwhile undertaking. miR-
145 has been implicated in the progression of breast cancer. However, the underlying
mechanism for the miR-145 decrease in breast cancer has not been fully elucidated.
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Methods & Results: Here, we report that miR-145 expression is decreased in breast
cancer specimens and cell lines and that this low level of expression is associated
with DNA methylation of its gene, MIR145. Methylation of MIR145 has previously
been correlated with cell migration and invasion, both in vivo and in vitro. We found
that demethylation of MIR145 to reactivate miR-145 contributes to the anti-cancer
properties of 5-aza-2'-deoxyazacytidine (5-AzaC) and therefore is a potentially
valuable biomarker for breast cancer.

Conclusion: In conclusion, the present study shows that the reduced expression
of miR-145 in breast cancer is due to DNA methylation, and miR-145 promotes
cell migration and invasion by targeting ANGPT2 in vivo and in vitro. Promoter
methylation state and expression level of miR-145 are valuable biomarkers in breast
cancer, and further investigation is underway to develop these biomarkers for clinical
use.

Expression and Clinical significance of plasma MALAT1 in patients
with breast cancer

E. Yan, J. Wu, L. Yu, X. Wang, M. Zhu. Clinical Laboratory ,Nanjing
Medical University Affiliated Cancer Hospital & Jiangsu Cancer Hospital,
Nanjing, China

Objective: To investigate the level of plasma MALAT1 in breast cancer patients and
its clinical significance.

Methods: Plasma samples were collected from 102 breast cancer patients, 47 breast
benign tumor and 50 healthy controls. The expressions of GAPDH and MALAT]I
were determined by RT-qPCR. The potential association between plasma GAPDH
levels and cases’ clinicopathologic features were analyzed to evaluate the stability
of GAPDH. A receiver operating characteristic (ROC) curve was constructed for
differentiating breast cancer patients from healthy controls.Meanwhile,the association
between MALAT1 and the clinicopathologic features were analyzed.7-test and one-
factor ANOVA test were used for normal distribution of quantitative data. The rank
sum test was used for non-normal distribution of data.

Results: GAPDH level was stable in female plasma and was not affected by age and
pathology. GAPDH can be used as a reference for the detection of plasma IncRNAs.
Levels of MALAT1 were significantly higher in BC patients[5.58(2.17~12.34)]
compared with breast benign tumor patients and healthy controls [1.08(0.611~2.58)
(Z=6.209,P <0.001), 1.63(0.98~3.51)(Z=4.871,P <0.001)].However,there was no
significantly difference between breast benign tumor patients and healthy controls
(Z=-1.675,P =0.094).Area under the ROC curve of MALAT1 was 0.744.The
sensitivity and specificity were 54.1%,86.3%.Levels of MALAT1 were up-regulated
in poor differentiation BC patients[8.55(3.14~22.40)],When they were compared with
those in moderate or well differentiation BC patients[3.25(1.85~11.16) (Z=2.435,P
=0.015)].

Conclusion: The expressions of MALAT1 were highly elevated in plasmas of BC
patients and were associated with tumor differentiation.The level of plasma MALAT1
may be an important basis for the diagnosis of breast cancer.

Key words: Breast neoplasms;Long non-coding RNA;Plasma

Biclonal gammopathy detected not in immunohistochemical stain
but in biochemical laboratory test in patient with multiple myeloma
accompanying intravertebral plasmacytoma

Y. Han, S. Cho, J. Han, W. Lee. Kyung Hee University Medical Center,
Seoul, Korea, Republic of

Background; Multiple myeloma is a plasma cell neoplasm which is characterized by
clonal proliferation of plasma cells. Plasma cells secrete monoclonal immunoglobulins
and/or free light chains, and this is referred to as monoclonal gammopathy. Protein
electrophoresis is used for confirming monoclonal gammopathy and diagnosing
multiple myeloma. While, biclonal gammopathy is characterized by simultaneous
production of two different kinds of monoclonal components. It occurs in 3-6% of all
monoclonal gammopathy. In biclonal gammopathy, the most common combination
is known to be IgG and IgA (33%), followed by IgG and IgM combination (24%).
We experienced a very rare case of biclonal gammopathy with IgA and IgM lambda
type confirmed only by biochemical laboratory tests with quantitative difference
of secreted monoclonal intact immunoglobulins in patient with multiple myeloma
accompanying intravertebral plasmacytoma.
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Methods; Bone marrow aspiration and biopsy examinations were done for diagnosing
multiple myeloma. Monoclonal components in serum and urine were detected in
capillary electrophoresis via capillary 2 (Sebia, France) and they were reconfirmed
by a high-resolution gel electrophoresis in a Hydrasys analyzer (Sebia, France)
using Hydragel 15 HR gels (Sebia, France). Also, immunohistochemical stains were
performed on both bone marrow and intravertebral plasmacytoma specimens.

Results; An 81-year-old man who suffered from lower back pain and both leg
weakness for 3 months was admitted to the department of neurosurgery. The patient
was transferred to the department of hemato-oncology because plasmacytoma was
confirmed by biopsy from vertebral lesion. Immunohistochemical stains in vertebral
lesion revealed positive results for IgA and lambda, negative result for IgM. In bone
marrow examination, plasma cells are counted upto 66.6%. Samely with vertebral
lesion, IgA was positive and IgM was negative, respectively in immunohistochemical
stain of bone marrow biopsy. However, serum protein and immunofixation
electrophoreses confirmed the presence of two distinctly separated bands in IgA
and IgM lambda resulting in biclonal gammopathy. This case showed the difference
of the quantity between IgA and IgM serologically, which is that IgM secretion
was considerably less than IgA. In urine, abnormal zone of restriction in lambda
component was confirmed, too.

Conclusion; IgA positivity was confirmed in immunohistochemical stain in vertebral
lesion. Meanwhile, serum electrophoresis showed the positive results of IgA and IgM.
According to these results, we considered the possibility of double primary biclonal
tumor, that is, IgA type plasmacytoma and IgM type multiple myeloma. To verify
this, immunohistochemical stains of both tumor and bone marrow were performed.
Eventually, only IgA was positive (and IgM was negative) in both tumor and bone
marrow specimens. This suggests that clones from vertebral lesion and bone marrow
have the same origin. Because IgM was secreted very small amount, IgM-producing
clone cannot be detected by immunohistochemical staining. Instead, the presence of
IgM-producing clone can be confirmed only by biochemical laboratory test, capillary
electrophoresis. This seems to have occurred because biochemical laboratory tests
have better detection limits and higher sensitivity than immunohistochemical staining.
After his diagnosis, the patient is now undergoing anticancer treatment.

A novel biomimetic reference material for ctDNA

R. Peng', R. Zhang?, Z. Li®, J. Li®. 'National Center for Clinical
Laboratories, Beijing Hospital, Peking Union Medical College, Chinese
Academy of Medical Sciences, Beijing, China, ’National Center for
Clinical Laboratories, Beijing Hospital, National Center of Gerontology,
Beijing, China

Background:

In recent years, liquid biopsy based on circulating tumor DNA (ctDNA) analysis has
shed a new light on the molecular diagnosis and monitoring. However, the absolute
and relative scarcity of ctDNA in plasma is problematic and thus the lack of proper
detection methods has limited clinical variation. Here, we developed a set of Synthetic
ctDNA Reference Materials (SCRMs) to emulate paired tumor-normal samples in real
clinical tests as the quality control for somatic variation testing.

Methods:

We developed a set of SCRMs comprise spike-in M-cfDNA (sM-cfDNA) as simulated
ctDNA reference materials and matched genomic DNA as genetic background. sM-
cfDNA with somatic mutations was prepared in two spike-in approaches. On one
hand, sheared site-directed mutagenesis DNA fragments were spiked in with cfDNA
based on MNase digestion (M-cfDNA) to emulate SNVs and Indels. On the other
hand, CRISPR/Cas9 edited HEK293T cells were blended with HEK293T cells and
then digested by MNase to represent the fusion genes. To prove their reliability, the
characteristics of SCRMs were compared to that of patient-derived plasma samples by
next-generation sequencing. A collaborative study encompassing 11 laboratories was
also done to prove the applicability of SCRMs.

Results:

Ten SCRMs with KRAS G12D, EGFR T790M, L858R, exon 19 deletion, exon 20
insertion and EML4-ALK rearrangement variant 2 and 3 were prepared. The allele
frequencies of SNV and Indels obtained by theoretical calculation linearly related
to that detected by digital PCR (Fig.1 a). Compared with patient-derived plasma
samples, SCRMs have similar characteristics, such as size distribution (Fig.1 b).
Furthermore, the collaborative study by 11 laboratories using different methodologies
and workflows showed that most of the laboratories can correctly detected SCRMs in
qualitative and quantitative assay (Fig.1 c, d).
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Conclusion:

Owing to the high reliability and comparability, our SCRMs can be utilized as
optimal quality controls in test performance assessments for ctDNA somatic mutation
detection.

Validation of serum-based 4Kscore Test for detection of high grade
prostate cancer

C.E. Higgins', P. Neybold?, C. R. Barnes?, V. Mathur?, Y. Dong', M. Reeve!,
V. Linder', J. Weisberger®. 'OPKO Diagnostics, Woburn, MA, *Bioreference
Laboratories, Elmwood Park, NJ, *OPKO Lab, Nashville, TN

Background:The 4Kscore Test has been clinically demonstrated to improve shared
decision making to proceed with a prostate biopsy, by providing a personalized,
accurate risk of aggressive prostate cancer (Gleason score >7) on biopsy. A
prospective study of 1,012 American patients scheduled for prostate biopsy (Parekh
et al. 2015) showed excellent discrimination by the 4Kscore Test between men
harboring aggressive prostate cancer and those with indolent tumors or no cancer
(AUC 0.82). Since 2015, the 4Kscore Test has been recommended by the National
Comprehensive Cancer Network Guidelines as a decision-making tool in the prostate
cancer diagnosis process. The 4Kscore Test includes the assay of four biomarkers
(total prostate specific antigen(tPSA), free PSA(fPSA), intact PSA(iPSA), and human
kallikrein 2(hK2)) and was launched as a plasma-based blood test on the observation
that some analytes are less stable in serum than in plasma (Woodrum et al. 1996,
Christensson et al. 2011). Assay of the 4Kscore in serum allows for immediate reflex
testing of a sample originally submitted for serum tPSA assay, with no additional
blood draw. Here, we validate the use of 4Kscore in serum by: 1)demonstrating
excellent analytical performance of the iPSA and hK2 assays in serum, 2)proving in
a prospective clinical study equivalence between 4Kscore generated from serum and
plasma samples, and 3)proving sufficient stability of serum for the 4Kscore when
handled according to current serum tPSA protocols.

Methods:iPSA and hK2 custom assays were performed on the AutoDELFIA platform
utilizing time-resolved fluorescence, and the assays’ analytical performances were
evaluated according to CLSI protocols at three independent laboratories (OPKO
Diagnostics, OPKO Lab, and BioReference Laboratories). The tPSA and fPSA
assays were performed with the Roche Elecsys assays on the Cobas instrument.
Patient-matched plasma and serum samples from a cohort of 353 men scheduled to
undergo prostate biopsy were collected in a prospective clinical study conducted at
eight Veterans Administration Hospitals. Samples were measured in a CLIA-certified
laboratory and were handled according to the procedures in place for accepting and
processing samples submitted for tPSA assay. A subset of samples (N=57) were
repeatedly measured over a three-day period.

Results:A complete characterization of analytical performance in three laboratories
confirmed robust reproducibility, accuracy, and linearity at clinically relevant ranges
of iPSA and hK2 in serum (iPSA LoQ:28.5pg/mL, hK2 LoQ:4.4pg/mL; repeatability
and total precision for both assays <15%). Mean percent recovery over three days
of repeated measurements in serum exhibited no significant change in a mixed
model regression analysis (N=57,p>0.05); 4Kscore generated from serum three
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days after collection was equivalent to first day results (slope=1.014(CI:0.997-
1.040,intercept=0.005(CI=.0005-0.012),Passing-Bablok). 4Kscore generated
from serum were equivalent to those generated from the same patient’s plasma
(N=353,slope=1.011(CI:1.003-1.020),intercept=-0.001(CI:-.005-0.001),Passing-
Bablok).

Conclusion:Analytical performance of the iPSA and hK2 custom assays in serum
meets or exceeds plasma performance. The equivalence of 4Kscore whether generated
from serum or plasma and the consistent performance of 4Kscore with routine serum
sample handling in a CLIA environment allow the 4Kscore to be used as a reflex
option on tPSA results.

Clinical implications and multiple antitumor effects of miR-651 and
miR-708 in renal cell carcinoma

C. Zhang', Q. Yang', C. Wang!, C. Wu', C. Zhang®. 'Jinling Hospital,
Nanjing, China, *Nanjing University, Nanjing, China

Background: The mechanisms involved in renal cell carcinoma (RCC) development
and progression remain unclear, and new biomarkers are needed in routine practice
to improve the diagnostic and/or prognostic accuracy. However, there is no standard
serum biomarker to facilitate diagnosis or prognostic stratification in patients with
RCC. There is increasing evidence that microRNAs (miRNAs) are involved in
cancer development and progression and circulating miRNAs have great potential as
biomarkers for diagnosis and prognosis in patients with several types of cancers. Our
purpose was to search valuable biomarker for the diagnosis of RCC and to evaluate
their functional significance and possible mechanism in RCC.

Methods: An initial microarray survey of 754 miRNAs was firstly performed using
the TagMan Low Density Array followed by a hydrolysis probe-based RT-qPCR
validation from serum samples of 33 RCC cases and 33 normal controls to identify
significantly dysregulated miRNAs in RCC. Subsequently, the diagnostic values of
these miRNAs were evaluated by ROC analysis. The expression levels of miR-651
and miR-708 in tumor tissues (n=17 pairs) were also examined. Furthermore, in
vitro experiments including CCKS8 proliferation, transwell and wound healing assays
were conducted to explore the potential functions of miR-651 and miR-708 in RCC.
The databases including miRanda, TargetScan and PicTar were used to predict the
common target genes of miR-651 and miR-708. Luciferase reporter assays combined
with western blotting were employed to validate the target genes. Moreover, xenograft
mouse models were used to demonstrate the role of miR-651 and miR-708 in RCC.

Results: The serum levels of four miRNAs were verified to be significantly increased,
whereas the levels of four miRNAs were markedly decreased in RCC patients
compared with the noncancer controls (at least P < 0.05). Of the eight dysregulated
miRNAs, miR-651 and miR-708 exhibited the largest AUCs: 0.888 (95% CI 0.833-
0.943) and 0.832 (95% CI 0.786-0.878), respectively. Luciferase reporter assays and
western blotting showed that both miR-651 and miR-708 directly regulated RAP1B,
a Ras-related small GTP-binding oncoprotein implicated in a variety of tumors. In
RCC clinical specimens, the RAPIB protein level was inversely correlated with
expressions. /n vitro gain-of-function and loss-of-function studies in human renal
carcinoma cell lines A498 and ACHN, demonstrated that miR-651 and miR-708
synergistically suppressed cell proliferation and migration by directly inhibiting
RAPIB, and this effect was reversed by co-transfection with RAP1B. Furthermore,
in vivo xenograft mouse model experiments demonstrated that the tumor weights in
the miR-651 & miR-708 group were significantly lower than those in miR-651 or
miR-708 group, and the miRNA transfected groups were all lower than the negative
control.

Conclusion: miR-651 and miR-708 may potentially serve as novel biomarkers
for RCC and may act as tumor suppressors in RCC progression by synergistically
inhibiting the RCC cell proliferation and migration through targeting oncogene
RAPI1B. Our findings indicate that targeting miR-651 and miR-708 by a genetic
approach may provide a novel strategy for the treatment of RCC.
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FIT test prescription patterns and positive conversion rates of serial
results of the target population (50-75 yo) in a prescription based
colon cancer screening program in the province of Quebec, Canada.

J. Dube!, F. M. Brouwers?, F. Corbin', A. S. Caku'. 'Université de
Sherbrooke et CR-CHUS, Sherbrooke, QC, Canada, *Université de
Sherbrooke, Sherbrooke, QC, Canada

Backgroud

The fecal immunochemical test (FIT) uses antibodies to detect human hemoglobin
protein in stool. This test has been offered in Quebec since 2013 as part of a Provincial
Colon Cancer Screening Program and has implemented as a prescription-based
colorectal screening strategy. The threshold for a positive test has been set at 175 ng/
ml, a higher level as compared to other territories. This study aimed to investigate
the prescription pattern and guideline adherence of physicians as well as the positive
conversion rates in serial results of subjects with a negative first test.

Methods

In this retrospective study, we analyzed a database of anonymized data from 214,209
subjects with serial FIT testing. Our study population was selected based upon the
following criteria: age ranging from 50-74 years and a minimal interval of 90 days
between the two tests. To investigate the prescription pattern, intervals between serial
tests were calculated for every subject. To evaluate the positive conversion rate in
serial testing, subjects were categorized into 8 groups depending on the result of their
initial test (A: 0-30, B: 31-49, C: 50-74, D: 75-99, E: 100-124, F: 125-149, G: 150-
174, H: 175 ng/ml). The positive conversion rate was calculated for group A to G.
Data were analyzed with the statistical package R.

Results.

Our study population included 174,362 subjects (90719 women, 83628 men) with a
median age of 62 years. After a 3-year period of the implementation of FIT testing in
Quebec, the prescription interval pattern had a bimodal distribution with peaks at 13
and 26 months following the initial test, with a median at 16 months. Furthermore,
our data also showed that subjects with an initial FIT result of less than 30 ng/ml had
a lower probability of conversion on repeat testing as compared to those of group
G (2.6% vs 25.7%, p<0.001) The positive conversion rate increased significantly
for each concentration category (A- 2.6%, B-9.1%, C-11.8%, D-15.3%, E-18.4%,
F-21.2%, G-25.7)

Conclusion.

In Quebec, the FIT test is currently prescribed with a shorter median interval than
that recommended by provincial guidelines. The bimodal distribution of prescription
pattern suggests that there may be an ongoing change towards the recommended two-
year interval. Furthermore, there is an increased trend in positive conversion rates for
each subsequent concentration category. Our results suggest that a multiple threshold
screening strategy based on initial results might be considered in FIT screening
programs.

Serum thyroid hormone profile in Breast Cancer of local Libyan
Patients.

J. R. Peela!, A. Jarari?, H. Y. Ali?, N. M. Jarari’, A. Rawal', J. Kooriyil',
M. G. L. El Fituri*, S. Awad?, S. A. Abdulla?, A. Zakokoo?. 'St Matthews
University, Grand Cayman, Cayman Islands, Department of
Biochemistry, University of Benghazi, Benghazi, Libyan Arab Jamahiriya,
’Department of Pharmacology,University of Benghazi, Benghazi, Libyan
Arab Jamahiriya, *Department of Global Health,College of Global Public
Health,New York University, New York, NY

Background: Recent studies indicate a possible relationship between thyroid diseases
and breast cancer in vivo. In addition, estrogen-like effects of thyroid hormones on
breast cancer cell growth are seen in vitro. Therefore, this study evaluated thyroid
function in breast cancer patients, women with fibrocystic disease and healthy controls.
Material and methods: pretreatment group consisted of breast cancer patients who
at the initial time of diagnosis (n=28), Post treatment group comprising of patients
who had undergone either chemotherapy/ radiotherapy or hormone therapy for their
disease (n=37) and fibrocystic group comprising of patients with benign breast tumor
(n=21) and 51 healthy control group consisted of members of the public with no prior
history of breast cancer or other cancer related disorders (n=51) were included in the
study. Thyroid history was reported. Thyroid hormones (fT4, fT3, TSH, T3, T4) and
thyroid antibodies (TPO and TG) were determined. Statistical analysis was performed
by Kruskal-Wallis test and Mann-Whitney U (p<0.005 significant). Results: FT4

S6 69" AACC Annual Scientific Meeting Abstracts, 2017

Cancer/Tumor Markers

which were significantly lower in breast cancer patients (post treatment Ca Breast,
pre-treatment CaBreast) compared to control [(p=0.001) (p=0.003)] respectively,
No significant difference has been shown between Pre-treatment CaBreast and
fibrocystic disease patients and control (P>0.05) There were non-significant
differences between Breast disease groups when compared together (P>0.05). The
serum levels of FT3 which were elevated significantly in breast diseases patients
(post treatment Ca Breast, pre-treatment CaBreast and fibrocystic disease) compared
to control [(P=0.018),(0.046),(0.007)] respectively. There were non-significant
differences between Breast disease groups when compared together (P>0.05). T3 it
was significantly higher in breast cancer post treatment patients compared to controls
(p=0.009), No significant difference between respective groups in present study when
compared together (p>0.05). Serum levels of TSH, T4, Anti-Tpo and Anti-Tg showed.
No difference between breast cancer patients, fibrocystic patients and controls.
Conclusion: Subclinical hypothyroidism more frequent in breast cancer patients,
change level of thyroid hormones suggested deregulation in breast cancer patients,
these data must be confirmed in large patients prospective study.

MALAT1 Is Associated Q1 with Poor Response to Oxaliplatin-
Based Chemotherapy in Colorectal Cancer Patients and Promotes
Chemoresistance through EZH2

P. Li', C. Wang?. 'Qilu Hospital of Shandong University, Jinan, China, *The
Second Hospital of Shandong University, Jinan, China

Chemoresistance to oxaliplatin based therapy has been a key barrier to the efficacy of
colorectal cancer (CRC) treatment. One major reason for oxaliplatin chemoresistance
in CRC is the acquisition of epithelial-mesenchymal transition (EMT) in cancer cells.
Recently, long non-coding RNAs (IncRNA) have emerged as new gene regulators and
prognostic markers in several cancers including CRC. LncRNA MALAT1 is a highly
conserved nuclear ncRNA and a key regulator of metastasis development in several
cancers. However, its role in oxaliplatin-induced metastasis and chemo-resistance is
not well known.

In this study, we investigated the prognostic and therapeutic role of IncRNA
MALAT1 in CRC patients receiving oxaliplatin-based therapy, and further explore
the potential transcriptional regulation through interaction with EZH2 based on the
established HT29 oxaliplatin-resistant cells. We found that MALAT1 expression was
higher in human CRC tissues where it was associated with reduced patient survival.
Moreover, MALAT1 expression level was much higher in patients who did not
respond to treatment than those who experienced response to chemotherapy. And the
proportion of patients not responding to chemotherapy was significantly higher in
the high MALAT1 expression group than in the low expression group. The Kaplan-
Meier survival analysis indicated that high MALAT1 expression was associated
with shorter overall survival and disease-free survival in CRC patients receiving
oxaliplatin treatment. Subsequently, oxaliplatin-resistant CRC cells were established,
and the cells exhibited epithelial-mesenchymal transition (EMT) and high MALAT1
expression level. MALAT1 knockdown significantly increased E-cadherin expression
in both HT29 parental and oxaliplatin-resistant cells. To verify the potential pathway,
we determined EZH2 expression in CRC tissues and found that EZH2 was upregulated
in CRC tissues compared to normal colon tissues. RNA immunoprecipitation assay
showed a significant enrichment of MALAT1 with EZH2 antibody compared with
the non-specific IgG antibody. Furthermore, EZH2 knockdown significantly increased
E-cadherin level and impaired cell migratory and invasive capacity in CRC cells.
Chromatin immunoprecipitation date showed that the binding level of EZH2 and
H3K27-me3 with E-cadherin promoter was significantly decreased by MALAT1
knockdown compared to control cells. More importantly, targeted inhibition of
MALAT1 or EZH2 dramatically reversed EMT and chemoresistance induced by
oxaliplatin. Finally, the interaction between IncRNA MALAT1 and miR-218 was
observed. Knockdown of MALATI significantly increased miR-218 expression;
however, after overexpression of miR-218, MALAT1 expression was significantly
decreased in CRC cells, which suggested that the interaction between MALAT1 and
miRNA-218 has reciprocal effects. Clinically, the number of patients not responding
to standard FOLFOX treatment was significantly higher in the high MALAT1 and
low miR-218 expression group compared with other groups, further indicating that
the biomarker panel of MALAT1 combined with miR-218 could be a potential novel
chemotherapeutic indicator for CRC patients receiving standard FOLFOX treatment.
In conclusion, the present work has identified that IncRNA MALAT1 was correlated
with tumor metastasis and associated with poor response to oxaliplatin-based
chemotherapy in CRC patients. MALAT1 promotes oxaliplatin-induced EMT through
EZH2 and interacts with miR-218. These indicated that overexpression of MALAT1
confers a potently poor therapeutic efficacy. Thus, IncRNA MALAT1 may be a
potential functional biomarker and therapeutic target in CRC patients.
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RACI1 Induces Monocyte Infiltration and Breast Cancer Progression
by Elevating ROS Production

W. Xu!, L. Li', G. Hu!, L. Qu', H. Zhang!, R. Xu?. 'Department of
Laboratory Medicine, The First Hospital of Jilin University, Changchun,
China, *Markey Cancer Center, University of Kentucky, Lexington, KY

BACKGROUND:

The tumor microenvironment plays an important role in breast cancer and the role
intratumoral immune cells play in the pathology of lymphoma has been significantly
understated. Inflammation is one of the hallmarks of cancer development. Macrophages
are the most abundant immune-related stromal cells in tumor microenvironment, and
infiltration of monocytes is associated with disruption of polarized acinar structure
and correlates with poor prognosis in breast cancer patients.

OBJECTIVE:

Dominant activated RAC1 (RAC1 L61) in breast cancer cells significantly enhances
monocyte infiltration in the 3D co-culture assay.

METHODS:

Cell polarity was authenticated using the basal marker a6-integrin and cell
proliferation was assessed by quantification of proportion of cells with Ki-67 positive
staining. To evaluate ROS levels, cells were cultured in 3D Matrigel and stained with
CellROX Deep Red, followed by live cell imaging and quantification. Disruption of
acinar structure during cancer development is accompanied by loss of tissue polarity
and increased cell proliferation, so we introduced constitutively active RAC1 L61
and dominantly active Akt to decouple cell proliferation from polarity establishment/
disruption.

RESULTS:

Introduction of constitutively activate RAC1 disrupts basal polarity of tyrphostin
treated T4-2 cells in 3D culture: Introduction of RACI L61, a constitutively
active RACI, into T4-2 cells inhibited restoration of polarity in response to TYR
(tyrphostin), but had little effect on cell proliferation, and expression of RAC1 L61
significantly elevated ROS levels in TYR-treated T4-2 cells, indicating increased
proliferation and loss of tissue polarity are functionally separable consequences of
increased ROS production.

Disruption of polarized acinar structure promotes monocyte infiltration by
elevating ROS levels: Constitutively activated RAC1 L61 but not Myr-Akt in TYR
treated T4-2 cells resulted in a significant fold increase in THP-1 infiltration using the
3D co-culture assay.

CONCLUSION:

RACI is a potent inducer of monocyte infiltration and cancer metastasis.
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The differential analysis and functional verification of miRNAs
expression profile in breast cancer

J. Xu, D. Liu, D. Liu, J. Xu, L. Lin, F. Qiu, Y. Dai. The Second Affiliated
Hospital of Guangzhou University of Chinese Medicine, Guangzhou, China

Background: Breast cancer is one of malignant tumor which causes serious damage
to the women’s health. MiRNA is a fascinating kind of biomolecule due to their vital
functions in gene regulation and potential value as biomarkers for serious diseases
including cancers. Genome-wide miRNA expression may be useful for predicting risk
and/or for the early detection of breast cancer.

Methods: 10 cases diagnosed breast cancer patients and 10 cases of normal controls
were selected. By high-throughput miRNA sequencing from 10 pairs breast cancer
tissues, adjacent normal tissues, serum and serum from normal persons, and using
Target Scan and Clip-seq database, we selected miRNAs specifically expressed in
breast cancer. Then we used real-time fluorescence quantitative PCR test the level
of miRNA expression from serum of large samples. We picked the miRNA with
statistical difference. For the miRNA function, we designed and synthesised the
miRNAs inhibitors, and transfected to breast cancer cells MDA-MB-435, MDA-
MB-468 to detected cell vitality by CCKS.

Results: After the analysing of miRNA high-throughput sequencing from breast
cancer pathology organization, adjacent tissues, serum and serum from normal
persons, we picked out 28 cases difference expression of miRNAs in 986 cases.More
than 2 times different expression and less than 30 CT value of RT-PCR as the standard,
we selected 4 miRNAs: miR-374a-5p, miR-223-3p, miR-423-5p and miR-320a. To
RT-PCR results showed the stable and different expression of miRNA in 113 cases of
breast cancer patients from 104 cases of healthy control group. The miRNA expression
of miR-374a-5p, miR-223-3p, miR-423-5p and miR-320a in the breast cancer group
was up-regulated with diffenence respectively(P < 0.05). Besides, the expression of
miRNA had significant correlation with clinical pathological characteristics. MiR-
374a-5P had higher expression in lymph node metastasis group (P =0.001); MiR-223-
3P expressed differently between the different molecular classification (P = 0.040),
the higher expression of miR-223-3P associated with ER negative estrogen receptor
status (P = 0.035); The expression of miR-423-5p, miR-320a are positive correlation
with clinical stages(P = 0.001,0.014) and Ki-67 (P = 0.001,0.015). Functionally, we
designed and synthesised the miRNAs inhibitors, and transfected to breast cancer
cells MDA-MB-435, MDA-MB-468 to detected cell vitality by CCKS8. We found
that miR-223-3p inhibitor could inhibit miR-223-3p in MDA-MB-468, result in the
inhibition of MDA-MB-468 energy. At the same time, miR-423-5p could inhibit in
MDA-MB-468 and MDA-MB-435,suggesting that miR-223-3p, miR-423-5p could
be inhibitors of tumor suppressor genes and regulate activity of breast cancer cells.

Conclusion: With help of the new generation of high throughput sequencing method
of breast cancer, we have picked out specific differentially expressed miRNAs,
including miR-374a-5p, miR-223-3p, miR-423-5p, miR-320a. The expression of the
miRNAs were stable in serum and tissue. Meanwhile, The miR-223-3p inhibitor and
miR-423-5p inhibitor can effectively inhibit breast cancer cell activity, which lay a
foundation for subsequent function study. So we hypothesized they can be used as
potential biomarkers of breast cancer for early diagnosis, prognosis and therapy target.

Development of Multiplexed Mass Spectrometry-based Assays for
Urine Biomarkers of Aggressive Prostate Cancer

C. E. Knezevic, W. Yang, S. Thomas, D. Chan, H. Zhang. Johns Hopkins
Hospital, Baltimore, MD

Background: Currently, biochemical testing for prostate cancer utilizes serum total,
free, and p2PSA to screen males over 50 years of age for the presence of disease.
Follow-up of a positive serological result is a multi-core biopsy and pathological
grading using a Gleason score. Measurement of biomarkers in urine would enable
less invasive disease monitoring and prognosis determination. We have generated
a workflow for developing mass spectrometric multiplexed selected reaction
monitoring (SRM)-based assays for the detection of urine protein biomarkers for
aggressive prostate cancer. This strategy exploits prostate cancer proteins previously
found both in tumor tissue and in the urine of prostate cancer patients. To generate
a multiplexed MS assay, urine PSA will be monitored, along with urine proteins
zinc-alpha-2-glycoprotein (AZGP1) and inactive tyrosine protein kinase 7 (PTK?7).
PTK7 has been reported to have higher expression levels in aggressive prostate tumor
tissues while the opposite trend has been found for AZGP1. Methods: A purified
extract or recombinant form of each target protein was denatured with urea, reduced,
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alkylated, and digested with chymotrypsin. The resulting peptides were analyzed via
LC-MS/MS on a Thermo Velos linear ion trap MS to identify candidate precursor
peptides. MaxQuant searches of the human proteome positively identified peptides
and confirmed that each peptide was unique to its corresponding protein. Following
the identification of candidate peptides, selected ion monitoring and product ion
scan experiments were carried out on a Shimadzu 8040 triple quadrupole to select
appropriate transitions. Target peptides eluted between 20-35 minutes using a 50
minute acetonitrile/water LC gradient on a Restek C18 column. Urine specimens were
concentrated with a 10K filter before processing proteins as above, then analyzed
using the previously selected transitions in a multiplexed SRM assay. Results: This
workflow enabled the identification of peptides and transitions for PSA, PTK7,
and AZGP1. Of note, 19 candidate PSA peptides were identified by MS/MS and
11 were further selected based on high peak intensity and amino acid composition
(excluding methionine and asparagine-containing peptides). For each peptide, product
ion scans were performed to identify specific transitions. Four PSA peptides were
chosen for use in SRM measurement of total urine PSA levels: ASGWGSIEPEEF
(mass 1307.57, charge +2, 654.79 m/z, product ions at 521.2, 788.3, and 1014.4
m/z), DLPTQEPALGTTCY (mass 1564.71, charge +2, 783.36 m/z, product ions at
882.2, 965.5, 714.3 m/z), GSEPCALPERPSLY (mass 1574.73, charge +2, 788.38
m/z, product ions at 861.4, 715.3, 974.5 m/z), and TGGKSTCSGDSGGPL (mass
1379.59, charge +2, 286.1, 344.1, 692.3 m/z). . These transitions were recapitulated in
patient samples and the chosen peptides were detected using multiplexed SRM. These
peptides are detectable in urine from prostate cancer patients ranging from stage Tlc
to T4. Conclusion: This workflow enables the systematic development of multiplexed
mass spectrometric SRM methods for the relative quantification of protein biomarkers
from the urine of prostate cancer patients. The overall benefit of this work is the ability
to generate assays for the assessment of protein biomarkers in urine, which is of
particular interest for the non-invasive identification of aggressive prostate cancers.

Validation of the Ella™ chromogranin A (CgA) immunoassay

P. Erdman, A. Matthew, B. Hurtado, M. Fleisher, L. Ramanathan, K.
Thoren. Memorial Sloan Kettering Cancer Center, New York, NY

Background: Chromogranin A (CgA) is a 48 kDa acidic glycoprotein comprised of
439 amino acids belonging to the granin family. It is considered a highly sensitive,
nonspecific marker for the presence of neuroendocrine tumors due to its role in the
formation of secretory granules within the neuroendocrine system. In addition CgA
is used as a marker for neuroendocrine differentiation in prostate cancer and is used
to monitor for disease progression. Currently, there is no established FDA-approved
assay for the analysis of CgA and there is no gold standard reference method. Existing
methods yield results that can vary significantly due to the lack of standardization and
utilization of different antibodies between assay methods. Simple Plex (ProteinSimple,
San Jose, CA) is an attractive immunoassay platform as its novel microfluidic design
with separate channels for antigen/antibody reactions prevents cross-reactivity and
allows the process to be automated. The objective of this study was to evaluate the
performance of the Ella™ single-plexed CgA immunoassay and compare its results
with those of the Quest Diagnostics™ (Madison, NJ) assay.

Methods: Quality control (QC) material, sample diluent, running buffer, Simple Plex
cartridges and the Ella instrument were obtained from ProteinSimple. Concentrations
were calculated using vendor-determined calibration curves. High and low QC
material was used to determine assay precision. The limit of detection was established
by running blank samples (n=12) and calculating the mean + 2 SD. Analytical linearity
was determined by serially diluting high quality control material and 1 patient sample.
Reference ranges were determined by measuring CgA levels in 120 apparently healthy
volunteers. Accuracy was determined by splitting 120 patient samples that were sent
to a reference laboratory and run on the Ella for comparison. Both serum and plasma
was measured as part of this study.

Results: Within-run precision ranged from 2.8 - 5.2%; between-run precision ranged
from 2.9 - 6.1%. The limit of detection was 0.017 ng/mL. Overall, the linearity of
the assay was acceptable; the slopes ranged from 0.910 - 0.9348, R2 values ranged
from 0.9959 - 0.9976. The reference range among healthy volunteers showed a
non-parametric distribution. The calculated reference range was 10.82-15.70 ng/
mL. Method comparison to the Quest method showed poor correlation (R2 value
of 0.3961). Plasma samples showed consistently higher values compared to serum.
Age range varied from 22-87 years and the mean age was 66 years. 108 samples
were from male patients and 12 patients were from female patients. Samples were
obtained from patients with various disease states including: neuroendocrine (10.8%),
carcinoid (7.5%), pheochromocytoma/paraganglioma (1.67%), other (5.83%) and
prostate adenocarcinoma (74.2%). Conclusion: The Simple Plex has acceptable
precision, limits of detection and linearity for measurement of chromogranin A.
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Method comparison with Quest Diagnostics™ showed poor correlation and may be
due to the fact that different immunoassays recognize different epitopes and because
chromogranin A is highly heterogeneous. We will investigate this further and evaluate
the clinical performance of the Simple Plex assay. The Ella instrument is easy to use
and may be a good alternative to traditional ELISA assays.

Genetic variants of the aryl hydrocarbon receptor-interacting protein
gene (AIP) in patients with clinical features of familiar isolated
pituitary adenomas(FIPA): First series in Argentina

M. Viale!', M. Serra?, A. Kozak? A. Stigliano®, R. Garraza®, P. Fainstein
Day?. 'Hospital Italiano de Buenos Aires, CABA, Argentina, *Hospita
Italiano de Buenos Aires, CABA, Argentina

Background: Familiar isolated pituitary adenomas (FIPA) encompasses the familiar
occurrence of isolated pituitary adenomas in at least two members of the same family
outside the setting of syndromic conditions such as MEN1 and Carney’s complex,
and comprise about 2-3% of pituitary adenomas. About 20% of FIPA have germline
inactivating mutations of the aryl hydrocarbon receptor-interacting protein gene (4/P),
usually associated with a worse outcome because these tumors are large, occur at a
young age and also demonstrate features of aggressiveness and treatment resistance.
It is an autosomal dominantly inherited disease with a penetrance of 4/P mutation
between 15-30%.0Objective:The aim of this study was to study the prevalence of
germinal mutations of AIP gene and polymorphisms(SNPs) in a cohort of patients
with FIPA or with diagnosis of pituitary macroadenomas under the age of 36

Methods: We studied 29 potential carriers with a family history of pituitary tumor
or clinical features of FIPA and 66 healthy subjects (mean age 34,3 +/- 0,7 years,
50 women and 16 men) was analyzed as control group. In controls, age, gender
and medical history were recorded and we also exclude subjects with personal or
family history of MENI or Carney complex. Genomic DNA was prepared from
blood samples.The promoter and exons 1 to 6 and intronic flanking regions were
amplified by PCR using specific primers. The DNA fragments were analyzed by
direct sequencing. All genetic alterations were confirmed by a second PCR and direct
sequencing. All subjects gave informed consent to genetic studies

Results:We found the following SNPs: ¢.682C> A (Q228K) in 29 of the 29 patients
studied, ¢.920A > G(Q307R) in 26 of 29, IVS 3 + 111 C> T in 17 of 29, ¢.-810T> G
in 1 0f 29, ¢.993+60G> C 3’ UTR in 10f 29 and , c.- 941 A> G in 1 of 29 this variant
has not been previously described in the literature. We did not find any mutations in the
patients. Due to the high frequency of the Q228K and Q307R in the patients group we
decided to study them in the control group and we found the Q228K in heterozygous
form in 1 of 66 and 65 of 66 in homozygous form and the Q307R all in homozygous
form.

Conclusion: There are limited data on AIP SNPs with potential functional
consequences. In the literature Q228K and Q307R have been found significantly
different between FIPA patients and healthy controls however in our population are
equally distributed.Our results suggest that these variants do not have pathological
implications. The functional consequences should be evaluated and synergism between
the SNPs founded cannot be excluded. For genetic counseling, genetic testing could
be proposed to evaluate relatives as a high-risk population for developing pituitary
tumors. The investigation for mutations in the AIP gene in families with pituitary
adenomas is necessary, since it is associated with poor outcome and resistance to
treatment.

High detection rate of CRC-related mutants in stool samples of
patients with polyps by MassARRAY

P. Chang, J. Chen, S. Chang, M. Wang, N. Chang, H. Liu, J. Lu. Chang
Gung Momorial Hospital, Tauyuan county, Taiwan

Background: Fecal occult blood test (FOBT) is adapted globally as a colorectal
cancer (CRC) screening tool to identify high risk individuals. However, FOBT has
some pitfalls, only 20% of the adenomas can be detected and at least half of FOBT(+)
individuals undergo unnecessary colonoscopy procedures. In the present study, we
aim to establish a stool DNA (sDNA) test by using a Single Allele Base Extension
Reaction (SABER) MassARRAY platform to increase the detection accuracy. The
sDNA panel contains 30 hot spots on 5 CRC-associated genes.

Methods: 2-fold serially diluted LoVo cell line DNAs were tested for analytic
sensitivity. 10 FOBT (+) stools from individuals with negative colonoscopy finding
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were collected for specificity assessment. 21 CRC and 15 polyps patients whose
neoplastic tissues had been pre-screened by Thermal NGS Cancer Panel provided pre-
operational stool samples for representativeness evaluation. Albumin housekeeping
gene is included in the panel for internal control.

Results: The SABER test can detect as low as 1.4% of the variants. 52.4% of CRC
and 40% of adenoma patients have positive signals on any one of five genes in their
stool samples with 100% specificity of negative reaction in 10 control samples. By
comparison of mutations found in their matched tissue samples, 44.4% (16/36) of
patients have concordant mutation pattern in stool samples and 19.4% (7/36) of
patients appear unexpected variants which were not present in tissue samples. The
sDNA detection rate is affected by lesion size (25% polyps <lcm, 45.5% polyps=1
cm, 52.4% tumor ~3.8cm) and location (33% right, 50% left, 56% rectum).
Conclusion: SABER MassARRAY is a cost-effective and sensitive method with
only 100 ng stool DNA input. Although the neoplasm size and anatomic site affected
the detection rate, SDNA test demonstrates better sensitivity in detection of large
adenomas and excellent specificity than FOBT. High mutation concordance rate found
between stool and original lesions reveal the trueness of sSDNA mutations. Further
studies are warranted to validate the findings in a larger population and optimize the
sDNA test.

Accurate Sequencing and Enrichment-Based qPCR as a
Combinatorial Approach for Liquid Biopsy Detection and Monitoring

C. Kasbek, Y. Song, Q. Song, D. Quintanilha, S. Chen, K. Tang, J. Huang.
Admera Health, South Plainfield, NJ

Clinical relevance: Liquid biopsy as a non-invasive method for detection and
monitoring of rare variants is a rapidly emerging field. Lung cancer is the leading
cause of cancer death and lung biopsies are invasive and prone to result in insufficient
material for diagnosis.

Objective: To develop a non-invasive test to identify DNA and RNA variants present
at low frequencies in lung cancer patients, we utilize a combinatorial approach of
accurate sequencing and enrichment-based qPCR.

Methodology: Our accurate sequencing uses gene-specific PCR of individually
tagged cfDNA or cDNA molecules. Our current NGS panel (LiquidGxLung) detects
~75 variants in 10 genes (AKT1, ALK, BRAF, EGFR, ERBB2, KRAS, MET,
PIK3CA, RET, and ROSI1). Sensitivities are 94% and 90% for 0.1% SNPs and
indels, respectively, while fusions are detected as low as 0.1%. Our CLIA-approved
qPCR tests (LiquidGxHotspot) utilize blocker-based enrichment of mutant DNA
followed by qPCR detection. These seven separate tests (ALK, BRAF, EGFR, KRAS,
MET, RET, ROS1) have a limit of detection of as low as 0.01%. LiquidGxLung
and LiquidGxHotspot display ~100% specificity with TAT’s of 4-6 and 1-2 days,
respectively.

Validation: To assess the performance in a clinical setting, accurate sequencing was
performed on 103 lung cancer patients while qPCR was performed on 71 of these
patients. The mutations identified closely mirrored published lung cancer tissue
biopsy data, while the two assays exhibited 90% concordance with each other. In 5
out of 7 non-concordant instances, the qPCR enriched a mutation that was below the
0.1% detection threshold of the accurate sequencing.

Conclusions: This NGS panel can be performed for the identification of variants in
late-stage lung tumors, with monitoring of treatment response using the more targeted
enrichment-based qPCR. This technology is easily adaptable to the diagnosis and
monitoring of other cancer types.
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Alpha-Fetoprotein (AFP) in Peritoneal, Pleural and Pericardial
Fluids: A Body Fluid Matrix Evaluation

W. E. Owen', J. J. H. Hunsaker!, J. R. Genzen?. 'ARUP Institute for
Clinical and Experimental Pathology, Salt Lake City, UT, *Department of
Pathology, University of Utah Health Sciences Center, Salt Lake City, UT

Background: Alpha-fetoprotein (AFP) is glycoprotein produced during fetal
development. It is measured clinically as a tumor marker for malignancies such as
hepatocellular carcinoma and germ cell tumors. It is also used for the assessment of
fetal neural tube defects during pregnancy. In association with imaging and cytology,
AFP may provide supportive evidence for malignancy when measured in body
fluids. A College of American Pathologists (CAP) Laboratory Accreditation Program
checklist item for body fluid analysis (COM.40620) permits the use of method
performance specifications from blood specimens for body fluids if the laboratory
can reasonably exclude the possibility of matrix interference. The objective of this
study was therefore to conduct a matrix evaluation using the Access AFP assay
(Beckman Coulter; Brea, CA) with three body fluids - peritoneal (ascites), pleural,
and pericardial.

Methods: The UniCel DxI 800 immunoassay platform (Beckman Coulter) was used
for AFP testing. Previously collected clinical body fluid specimens were retrieved
from frozen storage (-20°C) and de-identified according to an IRB-approved protocol.
For spiked recovery studies, 20 low AFP pools (near zero) for each fluid type were
created from patient body fluid specimens. These were spiked with patient serum
samples containing elevated AFP concentrations (spiked volume 2.5 to 10%).
Spiked body fluid samples were analyzed in duplicate for AFP. Percent recovery was
calculated for each specimen. Mixed recovery and linearity studies were conducted
covering the analytic measurement range (AMR) of the assay (0.5-3,000 ng/mL). For
these studies, admixtures of high and low (near zero) AFP pools for each fluid were
created and tested for AFP in duplicate. Percent recovery was calculated and linearity
was assessed. For evaluation of precision, high and low AFP pools for each fluid were
prepared to provide 5 aliquots each. These aliquots were frozen at -70°C. Aliquots
were thawed, mixed, centrifuged, and tested for AFP in four replicates each day over
five days of testing. Results were analyzed using Excel 2010 (Microsoft; Redmond,
WA) and EP Evaluator 11 (Data Innovations; Burlington, VT).

Results: In spiking and mixed recovery studies, the average percent recovery
was within predefined acceptable limits (less than £15%) for all three body fluids.
Linearity was observed over the AMR for all three body fluids (slope, intercept, %
total error): peritoneal, 0.986, 0.0, 4.1%; pleural, 1.016, 0.0, 1.6%; pericardial, 0.988,
-0.1, 6.1%. Imprecision was acceptable (%CV, <10%) for all three body fluids at both
the high and low AFP concentrations.
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Conclusion: Exclusion of matrix interference should be conducted prior to performing
body fluid testing on assays whose performance specifications were originally derived
using blood. The present studies provide evidence against the presence of any
systematic matrix interference for AFP in peritoneal, pleural, and pericardial fluids
on the Access AFP assay.

Serum Concentrations of Open Reading Frame 1 (ORF1) protein
Produced by Activation of Long Interspersed Nuclear Element 1 (L1)
In Subject Being Screened for Lung Cancer with CT scan

K. Hosseinnejad', M. Bousamra?, M. Burch?, A. Elliot?, D. Eichenherger?,
S. A. Jortani'. 'University of Louisville, Louisville, KY, *Baptist Health
Floyd Hospital, New Albany, IN

Background. Retrotransposons are repetitive DNA sequences capable of copying and
moving themselves and other sequences to new locations throughout the genome.
One of the most abundant and active groups of them is the Long interspersed nuclear
element 1 which becomes activated by hypomethylation of its promoter region. The
major causes of L1 activation include environmental stressors such as particulate air
pollutions, chemical carcinogens and inducers of oxidative stress. We investigated
the serum ORF1 protein concentrations in a group of smokers presenting for CT
scan for lung cancer at Baptist Health Floyd hospital (New Albany, IN). Methods:
Subjects (>50 years of age) with the history of smoking for more than 30 pack/year
and presenting to the radiology department for routine lung cancer screening by
chest CT scan were screened, consented and enrolled in this study. Upon completion
of chest CT scan, a non-fasting blood sample was collected for measuring ORF1
protein concentration. Using the CT scan report, 72 subjects were initially grouped
into two major categories. Those with negative chest CT result (45) and others who
were considered to be positive (27) and were asked to return for further work up as
a part of their routine clinical care. In the chest CT negative group, 5 were found
to have nodules or cysts in kidneys, liver or thyroid. Ultimately, 40 subjects were
entirely negative for any nodules or cysts in the organs or tissues assessed on the
CT scan. In order to measure ORF1 protein concentration in serum of each subject,
we used an in-house competitive ELISA assay. It involved a custom-made antibody
against the select amino acid sequence of ORF1 protein. The same peptide sequence,
coupled with biotin was used as an anchor in streptavidin coated 96-well plates. Then,
a secondary antibody (GAR-HRP) and colorimetric substrate were used to generate
a blue color. Absorbance values at 450 nm were measured and patient sample ORF1
concentrations were calculated based on a logistic 4-parameter standard curve
generated from calibrators of known ORF1 concentrations. Results: The mean ORF-
1 protein concentration in subjects with suspicious nodule(s) based on CT scan who
were recommended for further follow up (n=27) was 13.6 ng/ml (SD=13.5). In 45
subjects with negative lung CT scans, the mean ORF1 was 8.08 ng/ml (SD=8.2).
The difference between these groups was significant (P=0.039, Mann-Whitney Rank
Sum). The mean concentration of ORF1 in subjects with no nodules or cysts found in
any of the studied tissues (lung, kidney, liver and thyroid) was 15.4 ng/ml (SD=8.3).
The difference between the means of positive lung CT versus a completely negative
CT results was also significant (P=0.016, Mann-Whitney Rank Sum). Conclusion:
Measurement of serum concentration of ORF1 protein generated by L1 activation
shows promise as a non-invasive and potentially widely available risk assessment tool
for lung cancer screening in smokers.

Suppression of the non-involved heavy/light chains pair isotype as
new biomarker of poor prognosis in Multiple Myeloma

J. Garcia de Veas Silva!, M. Lopez Vélez!, A. Espuch Oliver!, C. Bermudo
Guitarte?, N. Barbosa de Carvalho?, J. Garcia Lario!, T. De Haro Muiioz'.
'Complejo Hospitalario Universitario de Granada, Granada, Spain,
’Hospital Universitario Virgen Macarena, Sevilla, Spain, *The Binding
Site, Barcelona, Spain

Background: The outcome for patients with Multiple Myeloma (MM) is highly
variable. Understanding the prognosis for a particular patient can help when selecting
the intensity of treatment to be used and the frequency of reviews. The quantification
of heavy/light chains pairs by the immunoassay Hevylite (HLC) allows us a precise
measurement of monoclonal and non-monoclonal immunoglobulins of the same
isotype. In this study we evaluate i) the impact of the “HLC ratio” defined as
monoclonal immunoglobulin over isotype matched non-monoclonal immunoglobulin
(involved/uninvolved HLC ratio or i/u HLC ratio), ii) the suppression on non-
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monoclonal pair denominated “HLC-matched pair suppression” and III) the effect of
“systemic immunoparesis” at diagnosis and at +100 days after autologous stem cell
transplantation (ASCT).

Material and methods: 85 patients (50 Male:35 Female) with a median age of 70
years (56-78) were followed (35 IgGK, 18 IgGL, 17 IgAK and 15 IgAL). The median
follow-up of the patients was 19 (5-30) months. Sixteen patients (18%) presented ISS
stage I, 15 (28%) with stage II and 54 (64%) with stage III disease. Thirty patients
that reached ASCT were evaluated at +100 days after ASCT. Immunoglobulin heavy/
light chain pairs (HLC) were assessed by Hevylite assays (The Binding Site). Overall
survival (OS) and progression-free survival (PFS) were evaluated by Kaplan-Meier
method. Statistical analysis was made with Prism 6.0.

Results: The median OS of the 85 patients was 54% and 26 patients deceased during
the study due to MM. The median value of i/u HLC ratio was 80 (31.5-319.71). At
diagnosis, a i/u HLC ratio>80 was significantly associated with worse OS (48 vs.
61%, p=0,005) and shorter PFS (23% vs. 42%, p=0,006). Severe HLC-matched pair
suppression (i.e. more than 50% below the lower reference range) was identified in
68% of the newly diagnosed patients and was associated with significantly shorter OS
(35% vs. 81%, p=0,004) and PFS (21% vs. 50%, p=0,013). Severe (>50%) systemic
immunoparesis of non-monoclonal immunoglobulins was identified in 64% of the
patients at diagnosis and was also significantly associated with shorter OS (32% vs.
81%, p=0,030) but not with shorter PFS (26% vs. 44%, p=0,306).

In the post-ASCT evaluation of the patients (n=30), normalization of HLC
ratio was observed in 22 patients (73%). An altered HLC ratio was significantly
associated with shorter PFS after ASCT (25% vs. 70%, HR: 3,42, 95%CI 1,12-11,97,
p=0,039) and with a trend towards a worse OS (p=0,072). Severe HLC-matched pair
suppression was found in 12 patients (40%) and was predictive of worse OS (0%
vs 70%, HR: 10,63, 95%CI: 1,11-114,11, p=0,023) and shorter PFS (35% vs. 71%,
HR: 8,87, 95%CI: 1,72-45,92, p=0,002). On the other hand, the severe systemic
immunoparesis observed in 17 patients (57%) was not associated with OS (p=0,644)
and PFS (p=0,750).

Conclusions: Severe HLC-matched pair suppression and i/u HLC>80 are associated
with worse OS and shorter PFS in MM patients suggesting a potential use of these
parameters as prognostic biomarkers in newly diagnosed patients. In patients after
ASCT, severe HLC-matched pair suppression reflects the persistence of clonal cells
that is not associated with severe systemic immunoparesis.

Screening and Diagnosis of Monoclonal Gammopathies: An
International Survey of Laboratory Practice

J. R. Genzen', D. L. Murray?, G. Abel®, Q. H. Meng*, R. J. Baltaro®, D.
D. Rhoads®, J. C. Delgado!, R. J. Souers’, C. Bashleben’, D. F. Keren®,
M. Q. Ansari’. 'University of Utah / ARUP Laboratories, Salt Lake City,
UT, *Mayo Clinic, Rochester, MN, 3Lahey Hospital & Medical Center,
Burlington, MA, *University of Texas MD Anderson Cancer Center,
Houston, TX, East Carolina University, Greenville, NC, *Case Western
Reserve University, Cleveland, OH, "College of American Pathologists,
Northfield, IL, $University of Michigan, Ann Arbor, M1, °Cleveland Clinic,
Cleveland, OH

Objectives: Serum tests used for the screening and diagnosis of monoclonal
gammopathies include serum protein electrophoresis (SPE; either agarose gel
[AGE] or capillary zone [CZE]), immunofixation (IFE) and immunosubtraction
capillary electrophoresis (IS-CE), serum free light chains (sFLCs), quantitative
immunoglobulins, and heavy / light chain combinations. Urine protein electrophoresis
(UPE) and urine IFE may also be used to identify Bence Jones proteinuria. International
Myeloma Working Group (IMWG) guidelines recommend the combination of
SPE, serum IFE, and sFLC when screening for new monoclonal gammopathies.
The objective of this study was to assess the current state of laboratory practice for
monoclonal gammopathy testing.

Methods: In April 2016, a voluntary questionnaire was distributed to 923 laboratories
participating in a College of American Pathologists (CAP) protein electrophoresis
proficiency testing survey.

Results: 774 laboratories from 38 countries and regions completed the questionnaire
(84% response rate). The majority of participants (68.6%) use AGE as their SPE
method, while 31.4% use CZE. The most common test combinations used in screening
were: SPE w/ reflex to IFE/IS-CE (39.3%); SPE only (19.1%); SPE and IFE or IS-CE
(13.9%); and SPE w/ IFE, sFLC, and quantitative immunoglobulins (11.8%). Only
39.8% of laboratories offered panel testing for ordering convenience. While SPE was
used by most laboratories in diagnosing new cases of myeloma, when laboratories
had to select only one test used to follow patients with monoclonal gammopathy,
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55.7% of laboratories chose SPE, with the next most common selections being IFE
(18.9%), sFLC (11.7%), and IS-CE (2.1%). Few laboratories (13.4%) cancel IFE if an
M-protein has previously been characterized. A slightly higher percent (21.8%) cancel
IFE if the M-protein has the same migration as the original specimen. Less than half
of laboratories (40.4%) comment in their reports on whether monoclonal proteins
increased, decreased, or did not change from a prior specimen.

Conclusions: Current practices vary widely across laboratories and often do not reflect
IMWG guidelines. Efforts on improving utilization management and report content,
as well as further recognition and development of lab-directed testing guidelines, may
serve to enhance the clinical value of testing while decreasing cost-of-care.

Novel reference materials for EML4-ALK testing

R. Peng', J. Li®. 'National Center for Clinical Laboratories, Beijing
Hospital, Peking Union Medical College, Chinese Academy of Medical
Sciences, Beijing, China, *National Center for Clinical Laboratories,
Beijing Hospital, National Center of Gerontology, Beijing, China

Background:

In the emerging clinical paradigm of precision medicine, accurate detection of the
rearrangements of echinoderm microtubule-associated protein-like 4 (EML4) gene
and the anaplastic lymphoma kinase (4LK) gene is important to select the subgroup
patients for crizotinib therapy. Despite many attempts have been done to improve the
EML4-ALK detecting in clinical practice, the inaccuracy of testing is still an important
yet to be solved problem within all the methodologies, including fluorescence in situ
hybridization (FISH), immunohistochemistry (IHC), reverse transcription real-time
PCR (RT-PCR) and next-generation sequencing (NGS). For the clinical laboratories,
in order to improve accuracy and reliability of detection, a proper reference material
for validation of laboratory-developed tests, verification of commercial detection Kits,
internal quality control and proficiency testing is of prime important. Therefore, to
ensure the accuracy and reproducibility of detection, here we developed a kind of
well-characterized candidate reference materials for EML4-ALK testing.

Methods:

In this study, clustered regularly interspaced short palindromic repeat/CRISPR
associated protein 9 (CRISPR/Cas9) technique was used to edited three types of
cell lines containing EML4-ALK rearrangements variant 1, 2, and 3a/b. Single guide
RNAs (sgRNAs) were designed in silico to target specific EML4 locus and ALK locus.
Px330 vector expressing Cas9 and specific sgRNA was transfected into HEK293T
cells. The edited individual positive clones were verified by PCR, RT-PCR, and
western blotting. Followed by subcutaneous inoculation, the formalin fixed paraffin
embedded (FFPE) samples based on CRISPR/Cas9 and xenograft were prepared and
tested for suitability as candidate reference materials by FISH, IHC, RT-qPCR and
NGS. All the results were compared with the authentic clinical specimens to assess
the commutability. In addition, homogeneity and stability assessments were also
performed.

Results:

By editing HEK293T cells by CRISPR/Cas9 system, three kinds of cells containing
EML4-ALK variant 1, 2, and 3a/b have been constructed and named as 1-F8-G9,
9-E11-GS, 14-F9-ES8, respectively. The edited cells were all verified on DNA, RNA
and protein levels, and can be observed a high frequency of exact fusion events.
Via subcutaneously injection, the corresponding xenograft tumors were obtained in
their fourth week and embedded as FFPE blocks. All kind of FFPE samples derived
from xenograft tumors were found with typical histological structures by using HE
staining, such as tumor infiltrating, inflammation, and partial necrosis. In addition,
by FISH, IHC, RT-qPCR, and NGS, all the materials were verified to be EML4-ALK
rearrangements-positive. Among four methodologies for EML4-ALK detection, the
validation test showed 100% concordance. Meanwhile, compared with clinical ALK
positive-NSCLC specimens, the novel FFPE samples showed great commutability.
Furthermore, the materials were also completely homogeneous and stable for at least
2 months.

Conclusion:

Without limitations on variant types and production, our novel FFPE samples based
on CRISPR/Cas9 editing and xenograft are suitable for all the methodologies as
candidate reference materials in the validation, verification, internal quality control
and proficiency testing of EML4-ALK detection.
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LacdiNAc-PSA improves differential diagnosis and predicting
aggressiveness of prostate cancer

S. Kojima!, T. Kaneko!, N. Noro!, K. Nagae!, Y. Tobisawa?, T. Yoneyama?,
S. Hatakeyama?, Y. Hashimoto?, T. Koie?, C. Ohyama?, Y. Suda', T. Kaya'.
'Konica Minolta, Inc., Tokyo, Japan, *Hirosaki University, Hirosaki, Japan

Background: Prostate cancer (PCa) is the second most common cancer among men
worldwide. Prostate specific antigen (PSA) is a widely used biomarker for screening
and monitoring patients of PCa, although the lack of specificity causes overdiagnosis
and overtreatment. It is known that the N-glycan structure on PSA changes according
to carcinogenesis. LacdiNAc-PSA is an aberrant glycosylation isoform of PSA which
has LacdiNAc structure on its N-linked glycan terminal. We have demonstrated a
pilot study of LacdiNAc-PSA by automated immunoassay system which utilizes
surface plasmon field-enhanced fluorescence spectroscopy (SPFS) as its detection
principle. The aim of this study is to evaluate the clinical utility of serum LacdiNAc-
PSA compared to serum total PSA and the ratio of free PSA to total PSA (%free PSA).

Methods: A total of 407 patients with PCa (n=223) and benign prostatic hyperplasia
(BPH, n=184) were investigated. 92 PCa patients who underwent radical prostatectomy
(RP) were investigated before prostate biopsies (Pbx) to evaluate the pre-operative
prognostic performance. The final diagnosis of PCa or BPH were confirmed using
the histopathological findings of Pbx. The grade group (GG) of PCa specimens were
evaluated according to the International Society of Urological Pathology guidelines.
The serum LacdiNAc-PSA was measured by SPFS-based automated two step
sandwich immunoassay system [Kaya, T. et al. Anal. Chem. 2015;87:1797-1803.].
Serum total PSA and free PSA was tested on automated immunoassay analyzer
Architect 11000 (Abbott Japan). Diagnostic accuracy was assessed for LacdiNAc-
PSA, total PSA, and %free PSA.

Results: Among PCa and BPH patients, serum LacdiNAc-PSA levels in the both
range of total PSA <20 ng/mL and <10 ng/mL were significantly higher in patients
with PCa (median: 0.1700 U/mL and median: 0.1140 U/mL, respectively) than BPH
(median: 0.0715 U/mL and median: 0.0670 U/mL, respectively), p<0.0001. At the
cutoff LacdiNAc-PSA level (0.0495 U/mL) for the prediction of PCa, the specificity
was 40.8% at its 90% sensitivity, which was much higher than that of %free PSA
(32.5 %) and total PSA (13.4%). The AUC of LacdiNAc-PSA showed quite better
performance in each total PSA range (0.807 and 0.755, respectively) than that of total
PSA (0.641 and 0.542, respectively) and %free PSA (0.716 and 0.689, respectively).
Serum LacdiNAc-PSA levels of PCa patients were much higher at Pbx GG 3 (median:
0.2500 U/mL) than Pbx GG 2 (median: 0.1280 U/mL), p=0.0118, while total PSA and
%free PSA could not discriminate between Pbx GG 2 and 3. This trend was also found
for PCa patients with GG after RP (ope GG) >3 (median: 0.1885 U/mL) and ope GG
<2 (median: 0.0985), p=0.0068.

Conclusion: These data suggest that serum LacdiNAc-PSA improves diagnostic
accuracy of PCa against BPH, which lead to large reduction of unnecessary biopsies.
Predicting performance of LacdiNAc-PSA could be used as a clinical index of patients
under active surveillance. Moreover, correlations between LacdiNAc-PSA level and
histopathological evaluation indicate the potential use for stratification of patients
according to the aggressiveness of PCa.

Ligand Binding Assay Development for Full Length KRT19
Measurement in Serum

S. Patil', V. R. Akmaev', M. A. Kiebish', M. Kellogg?, W. Wu'. ‘Berg LLC,
Framingham, MA, *Boston Children’s Hospital, Boston, MA

Background: Keratins are intermediate filament proteins responsible for the structural
integrity of epithelial cells. Keratin 19 is one of the three main keratins besides CK8
and CK18 expressed in simple or stratified epithelium and in various carcinomas
including lung cancer, bladder cancer, breast cancer, and other cancer types. KRT19
is cleaved by caspase 3, and the soluble fragments are released and detected in cancer
patients’ serum. CYFRA21-1 assay which measures the c-terminal fragment of
KRT19 has been cleared by FDA for aiding in monitoring disease progression during
the course of disease and treatment in lung cancer patients.

Though CYFRAZ2I-1 is the predominant assay used for clinical studies on various
cancer types, literature showed that cancer cells actually release full length KRT19
(FL KRT19) actively. The observation based on cancer cell lines was extended to
breast cancer patients with existence of FL KRT19 releasing- bone marrow cancer
cells linked to metastatic progression. The theory is that CYFRA21-1 is passively
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released from tumor cells undergoing apoptosis or necrosis, while active release of
full length KRT19 could promote tumor metastasis.

Results: Assay was developed to specifically measure FL KRT19 but not
CYFRA21-1, with two antibodies’ binding epitopes flanking the KRT19 caspase 3
cleavage site. Electrochemiluminescence technology was used to enhance assay
analytical sensitivity. The assay has an analytical range of 6.9 pg/ml to 5 ng/ml. Spike
and recovery accuracy study showed average of 71.5%, 75%, and 68% of recovery
efficiency for high, middle, and low levels of analyte spiked. The limit of quantification
of the assay was 22.6 pg/ml. With FL KRT19 above 22.6 pg/ml, samples demonstrate
intra-assay variation of <20.8% and inter-assay variation of <20.0%. Specificity and
interferences test included two keratin family members KRT13 and KRT17 and four
common interferents: unconjugated bilirubin, hemolysates, lipids (triglyceride-rich
lipoproteins) and biotin. The only interference observed was from high concentration
of hemolysates (positive bias of 41% at 500 mg/dL of hemoglobin). Sample stability
was also studied, FL KRT19 was sensitive to temperature change, showing significant
deterioration under 37°C and room temperature, or for prolonged time in 4°C (>
2hrs). Sample incubation condition (time and temperature) is critical for reproducible
quantification. In contrast, up to 5 freeze/thaw cycles do not affect the FL KRT19
stability significantly.

Development and Characterization of Multiplex Immunoassays
for Ovarian Cancer Serum Biomarkers: An NCI Early Detection
Research Network Study

J. Song!, L. J. Sokoll', W. Xu!, J. J. Pasay', S. J. Skates?, K. D. Rodland?, T.
Liu?, C. Patriotis*, D. W. Chan', Z. Zhang'. ' Department of Pathology, School
of Medicine, Johns Hopkins University, Baltimore, MD, *Massachusetts
General Hospital, Boston, MA, *Pacific Northwest National Laboratory,
Richland, WA, *Division of Cancer Prevention, National Cancer Institute,
National Institutes of Health, Bethesda, MD

Background: Ovarian cancer is the fifth leading cause of cancer death among U.S.
women and has the highest mortality rate of all gynecologic cancers. Due to the
lack of effective screening tools and therapy, the mortality of ovarian cancer has
not declined significantly in the past three decades. Most cases of ovarian cancer
(~75%) are diagnosed at an advanced stage of the disease. Whereas patients with
ecarly-stage disease will have a 5-year survival of >74%, those with advanced-stage
cancer will have overall survival rates of only 19% to 30%. Although serum CA-
125 followed by ultrasound for elevated tests has the necessary specificity, there
remains concern about its sensitivity for early stage disease. The U-PLEX platform
enables flexible multiplexing of immunoassays using Meso Scale Discovery (MSD)’s
MULTI-ARRAY technology. Multiplex immunoassay simultaneously measuring
multiple analytes in the same patient sample using minimum volume allows us to
evaluate serum biomarker panels that can potentially complement CA-125 in the early
detection of ovarian cancer.

Objective: To develop and characterize multiplex immunoassays for a panel of serum
biomarkers for ovarian cancer as part of the NCI’s Early Detection Research Network
(EDRN) program.

Method: Existing candidate serum biomarkers identified by multiple EDRN sites
were triaged first through in silico mRNA analysis and then by a Mass Spectrometry-
based approach. U-PLEX assays were developed for 8 selected biomarkers using a
MESO QuickPlex SQ 120 system (MSD). Briefly, antibodies were conjugated with
biotin and/or SULFO-TAG and antibody pairs targeting the specific isoform of the
MS-identified peptides were screened. Immunoassays for the individual candidates
were first developed on small spot streptavidin plates followed by development and
optimization of multiplex assays on U-PLEX plates. Spike & recovery, linearity, and
cross-reactivity studies were performed. Patient samples including 10 healthy control
sera and 11 ovarian cancer sera were analyzed.

Results: The U-PLEX assays of 4 candidate biomarkers or 2 candidate biomarkers
including two FDA approved markers (CA-125 & HE4) had negligible cross-
reactivity among analytes, recovery of 72-124%, intra-assay precision of 1.0-10.3%
for 21 patient samples, and wide dynamic ranges for target measurements. The
sensitivity of the U-PLEX assay was at 1.95 pg/ml for CA-125 assay. The U-PLEX
assay significantly correlated with its respective monoplex assay using 21 patient sera
(CA-125: Pearson R/p value = 0.9967/<0.00001). Among 11 ovarian cancer sera with
available CA-125 values analyzed on the Tosoh Bioscience AIA-2000, the U-PLEX
assay also significantly correlated with their clinical measurements (Pearson R/p value
=0.9986/<0.00001).
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Conclusion: The utility of the developed multiplex assays was demonstrated with
sufficient analytical performance. The developed multiplex assays can be used to
evaluate serum biomarker panels of ovarian cancer and other cancers.

Improved detection of hidden Beta-2 monoclonal proteins by
capillary electrophoresis using the Beta-2 to Beta-1 ratio

T. Morrison, P. Catomeris. LifeLabs, Toronto, ON, Canada

Background: Serum protein electrophoresis (SPE) is used for the diagnosis and
monitoring of multiple myeloma and its related disorders by detecting monoclonal
paraproteins. Capillary electrophoresis separates serum protein into 6 fractions:
Albumin, Alpha-1, Alpha-2, Beta-1 (Bl), Beta-2 (B2), and Gamma. While
paraproteins are often detected in the gamma and beta fractions as an extra peak on the
electropherogram, paraproteins have also been identified hidden in the B2 fraction.
Identification of these paraproteins by inspection of the electropherogram alone is
difficult. However, an elevated ratio of the B2 fraction over the B1 fraction increases
suspicion of a hidden monoclonal protein in the B2 fraction. The manufacturer
recommends flagging electropherograms with a B2/B1 ratio of 1.00 or higher
for further investigation. However, in the setting of a community population, we
questioned the value of a 1.00 threshold which, in our hands, was producing excessive
false negative results. This study investigated the threshold necessary to achieve the
most efficient positive detection rate of hidden B2 monoclonal proteins using the B2/
Bl ratio.

Methods: Patient SPE data was collected retrospectively across 3 months for a
total of 18,376 data points. The B2/B1 ratios were compared between cases with B2
monoclonal proteins confirmed by immunofixation electrophoresis, and cases without
B2 monoclonal proteins. The data were used to predict the positive detection rate of
B2 monoclonal proteins when the threshold for B2/B1 was set between 1.00 and 1.20.

Results: In this data set, 0.9% (n=165) of all cases had a B2 monoclonal protein
and their B2/B1 ratios ranged from 0.58 to 19.42. When the B2/B1 ratio was set to
a threshold of 1.00, 90.9% of all B2 monoclonal protein cases (n=150) had a ratio
greater than the threshold. However, 1,947 cases negative for any monoclonal protein
also had a ratio greater than the threshold. This produced a positive detection rate for
B2 monoclonal proteins of 7.2%. Setting the threshold to 1.20 flagged 85.5% of all
B2 monoclonal protein cases (n=141) as well as 156 negative cases. This produced
a positive detection rate of 46.5%. Increasing the threshold to 1.20 considerably
improved the likelihood of finding a B2 monoclonal protein by reducing the number
of false negative cases flagged for further investigation. However, 24 B2 monoclonal
protein cases had a B2/BI ratio less than 1.20 and would be missed for further
investigation. Similarly, 15 B2 monoclonal protein cases had a ratio less than 1.00 (the
manufacturer recommended threshold). To detect 100% of B2 monoclonal proteins by
capillary electrophoresis only, the positive detection rate would be 1.2% which is not
a sustainable approach to screening for monoclonal proteins.

Conclusion: In a community population, setting the B2/B1 ratio to 1.20 for further
investigation of suspected hidden B2 monoclonal proteins will help identify B2
monoclonal proteins at a detection rate of 46.5% without compromising patient care.
This is a considerable increase compared to a threshold of 1.00 where the detection
rate was 7.2%, flagging an excessive amount of false negative cases.

Performance Evaluation of an Automated Assay for the Measurement
of Calcitonin on the Siemens ADVIA Centaur® Immunoassay
Systems

L. Ferguson', N. Mclntosh!, A. Rybacka!, A. Andrioae', P. Kelly', D.
Hovanec-Burns®. '4xis-Shield Diagnostics Ltd, Dundee, United Kingdom,
Siemens Healthcare Diagnostics Inc., Tarrytown, NY

Background: Calcitonin, a 32-amino acid polypeptide secreted by the C cells of the
thyroid gland, reduces calcium levels in the blood. Calcitonin is used as an aid in
the diagnosis and treatment of diseases involving the thyroid and parathyroid glands,
including carcinoma and hyperparathyroidism. The objective of this study was to
develop and evaluate the initial analytical performance of a calcitonin assay* on the
ADVIA Centaur® XP Immunoassay System (Siemens Healthcare Diagnostics Inc.).

Methods: A sandwich immunoassay is being developed using direct chemiluminescent
technology for the quantitative measurement of calcitonin in human serum and plasma.
Calcitonin is bound to mouse monoclonal anti-calcitonin antibody-coated particles
and is then detected by an acridinium-labeled anti-calcitonin mouse monoclonal
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Fab. Following a wash stage and magnetic separation, acidic and basic reagents are
added to the reaction mixture and the resulting chemiluminescence is measured.
Assay performance was evaluated for precision, linearity, limit of quantitation (LoQ),
and method comparison to the cobas e 411 assay (Roche Diagnostics). The method
comparison study was performed per CLSI EP-09-A3 using 107 patient samples.
A precision study was executed over 20 days using serum samples according to
CLSI EP5-A3. Linearity and LoQ studies followed CLSI EP17-A2 and EP06-A,
respectively.

Results: Observed reportable range of the prototype Calcitonin assay was up to 2000
pg/mL without dilution or up to 200,000 pg/mL with automated or manual dilution.
The assay demonstrated linearity up to 2000 pg/mL. The limit of quantitation was
observed at 1.74 pg/mL, with a total error of 20%. In a 20-day precision study, the
assay demonstrated within-laboratory imprecision of 2.6-4.4%. Passing-Bablok
procedure comparison of the Calcitonin assay to the cobas e 411 assay using 107
patient samples gave a slope and intercept of 0.98 and 0.50 pg/mL, respectively, with
a correlation coefficient (r) value of 0.99.

Conclusions: The feasibility of an automated Calcitonin assay on the Siemens ADVIA
Centaur XP Immunoassay System has been assessed. Preliminary performance results
show an accurate and precise assay for the measurement of calcitonin.

*Assay under development by Axis Shield Diagnostics Inc for Siemens Healthcare
Diagnostics Inc. The performance characteristics of this product have not been
established. Not available for sale, and its future availability cannot be guaranteed.

A biomarker discovery platform for non-serous ovarian cancers using
integrative proteomics

F. Leung', M. Q. Bernardini', K. Liang?, M. Rouzbahman', E. P. Diamandis’,
V. Kulasingam'. 'University of Toronto, Toronto, ON, Canada, *University
of Waterloo, Waterloo, ON, Canada

Background: Ovarian cancer (OvCa) is not a single disease but rather, several
subtypes including serous, endometrioid (EC), clear cell (CC) and mucinous (MC)
carcinoma. In fact, each subtype represents a distinct disease that differs in etiology,
progression and treatment response. While timely and accurate diagnoses are critical
to patient management, the current markers (CA125 and HE4) are specific for serous
OvCa and perform poorly for the non-serous subtypes. As such, biomarkers with the
ability to definitively diagnose the non-serous subtypes are sorely needed. Methods:
Tissues from EC (n=7), CC (n=6), and MC (n=7) were compared to their respective
controls - endometriosis and benign endometrium (n=8) for EC and CC; mucinous
cystadenoma (n=6) for MC - using 2D-offline liquid chromatography tandem mass
spectrometry on the Q Exactive Plus. MaxQuant was used for protein identification
and quantification while statistical and bioinformatics analyses were performed using
Perseus and various proteomic and transcriptomic databases. To identify high-priority
candidates, a scoring algorithm was developed based on five criteria: (1) method
of identification; (2) statistical metrics; (3) tissue specificity; (4) transcriptomic
annotation; and (5) cellular localization. Results: Approximately 10,000 unique
proteins were identified in total, with roughly 7000 proteins being identified within
each patient cohort. Overall, the expression profiles of EC and CC were associated
with endometriosis and benign endometrium while those of MC were associated with
mucinous cystadenoma. Using a scoring algorithm (Figure 1), high-priority candidates
were identified for each subtype. Several high-priority candidates have shown strong
associations to their respective subtypes, such as napsin A for CC and meprin A for
MC. Conclusions: We have identified high-priority biomarker candidates for non-
serous subtypes with the use of a novel scoring algorithm. Several of the candidates
have shown strong relevance to their respective subtypes, demonstrating the utility of
the biomarker discovery platform for subtype-specific biomarkers.
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Figure 1 — Scoring algorithm for candidate proteins.

Diagnostic Performance of Serum Dickkopf-1 in Egyptian Patients
with HCV Related Hepatocellular Carcinoma

R. N. Bedair', G. M. H. Magour', M. M. K. Eldeeb', M. Shamsia?, M.
A. Hammouda®. ‘Chemical Pathology Department, Medical Research
Institute, Alexandria University, Alexandria, Egypt, ’Department of
Internal Medicine, Medical Research Institute, Alexandria University,
Alexandria, Egypt, *Department of Pharmacology and Toxicology, Pharos
University, Alexandria, Egypt

Background: Hepatocellular carcinoma (HCC) is the sixth most prevalent cancer and
the third most common cause of cancer deaths worldwide. In Egypt, HCC was reported
to develop in about 5% of patients with chronic liver disease. Early detection of HCC
is critical as poor prognosis is correlated with diagnostic delay. Serum a-fetoprotein
(AFP) is the tumor marker universally utilized for HCC, however studies revealed
its poor sensitivity and specificity for proper surveillance and diagnosis. Therefore,
additional and more sensitive diagnostic tools are needed. Dickkopf-1 (DKK-1) was
considered a diagnostic and prognostic biomarker in multiple cancers. DKK-1 is a
secretory antagonist of canonical Wnt signalling pathway which is hardly expressed
in normal tissues except in placental and embryonic. DKK-1 could serve as a tumor
suppressor or metastasis promoter. Recently, it was reported to be involved in HCC
migration and invasion.

The aim of the present work was to evaluate the serum level of DKK-1 in patients
with chronic HCV related liver cirrhosis with HCC and to compare it with its level
in chronic HCV related liver cirrhosis without HCC. The diagnostic performance of
DKK-1 was also evaluated.

Methods: 80 subjects were included in the present study and were divided into 3
groups: Group I (Control group) included 20 apparently healthy volunteers, Group
II included 30 patients with HCV related liver cirrhosis and Group III included 30
patients with HCC on top of HCV related liver cirrhosis. Child-Pugh classification,
Abdominal US, Triphasic CT and determination of serum levels of AFP and DKK-1
were done.

Results: The median value of AFP was significantly higher in patients with chronic
HCYV related liver cirrhosis with HCC compared to the other two groups (p=0.001).
DKK-1 showed a significant increase in chronic HCV related liver cirrhosis with HCC
when compared to chronic HCV related liver cirrhosis without HCC (p=0.001). There
was a significant decrease in DKK-1 in chronic HCV related liver cirrhosis with HCC
when compared to the control group (p=0.001). Receiver operating characteristics
(ROC) curve showed that AFP surpassed that of DKK-1 in the diagnosis of chronic
HCV related liver cirrhosis with HCC when compared to the control group with
diagnostic sensitivity 83.33%, specificity 90%, positive predictive value 92.6% and
negative predictive value 78.3%. While DKK-1 showed diagnostic sensitivity 60%,
specificity 95%, positive predictive value 94.7% and negative predictive value 61.3%.
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Also, when comparing the diagnostic performance in chronic HCV related liver
cirrhosis without HCC with chronic HCV related liver cirrhosis with HCC, there was
superior performance for AFP with diagnostic sensitivity 73.33%, specificity 76.67%,
positive predictive value 75.9% and negative predictive value 74.2 %. While DKK-1
showed diagnostic sensitivity 56.67%, specificity 70.0%, positive predictive value
65.4% and negative predictive value 61.8%.

Conclusion: Serum AFP is better than serum DKK-1 in the diagnosis of HCC in
patients with chronic HCV related liver cirrhosis due to its higher diagnostic
sensitivity and specificity. Further studies are needed to indicate if serum DKK-1 can
be used as tumor biomarker and to address its role in diagnosis and prognosis.

A Novel Bioluminescence/Fluorescence Platform for Rapid Detection
and Post-Detection Analysis of Circulating Tumor Cells

Y. Yang, R. Cote, S. Daunert. University of Miami, MIAMI, FL

Background: Circulating tumor cells (CTCs) have shown a significant prognostic
value as a surrogate marker in various cancers. To employ point-of-care CTC
assay into clinical practice, an assay requires rapid CTC detection in blood with
high sensitivity and specificity. Characterization of CTCs also provides valuable
information on patient-specific cancer-omics profiles for the guidance of treatment
decision. It will be beneficial for patients if an assay is able to accurately identify
individual CTCs and select them for single cell analysis after the detection process.
Therefore, the objective of this study was to develop the assay for rapid detection of
circulating tumor cells in blood with high sensitivity and subsequently post-detection
analysis of those cells at the single-cell level.

Methods: Gaussia luciferases were genetically fused with three antibody mimetics
respectively, which serves as targeting molecules that bind specifically to tumor
surface antigens (EpCAM, HER2, and EGFR). The antibody-mimetic gaussia
luciferase fusion proteins were expressed in the E. coli expression system, and
purified using affinity chromatography. The cytotoxicity assay was used to determine
the safety of the fusion proteins for viable cells. The fusion proteins were conjugated
with a fluorescent dye that allows for identifying individual tumor cells for single-cell
analysis.

Results: The fusion proteins were able to efficiently bind to the target tumor cells
but not leukocytes. Due to the heterogeneous nature of CTCs, the multi-marker
combination strategy showed the improvement of detection sensitivity in the
comparison of a single marker (EpCAM)-based detection. In the model spiking
experiments, our approach showed high specificity and sensitivity in detection of
tumor cells (10 cells/mL blood) with no observed cell toxicity. Subsequently, those
spiked tumor cells were able to grow in culture over 6 days. Moreover, incorporation
of fluorescent dyes with the fusion proteins was able to efficiently identify individual
tumor cells spiked in blood after bioluminescent detection, and those cells can be
picked up by CellCelector, a single-cell isolation device, for single-cell analysis.
Conclusion: Our study shows that the dual detection method is capable of rapidly
detecting viable CTCs and permits further downstream analysis of these cells via
ex vivo culture; this viably labeled population can also be utilized for single-cell
analysis. Our assay will have the potential point-of-care application as a diagnostic
and predictive tool for CTC detection in clinical settings.

Expression of miRNAs Dysregulated by Human Papilloma Virus 16
E5, E6, E7 Oncoproteins in Cervical Carcinogenesis

M. HAN!, Y. Park?, H. Kim?. ‘U2 Bio Co. Ltd., Seoul, Korea, Republic of,
Severance Hospital, Yonsei University College of Medicine, Seoul, Korea,
Republic of

Background: Cervical cancer is the third most common malignancy in women
worldwide. Almost all cervical cancers are associated with human papilloma viruses
(HPV) but the majority of women with HPV do not develop cervical cancer. This
study is aimed to find the microRNAs (miRNAs) as an explanatory variable and early
tumor marker in cervical carcinogenesis.

Methods: We analyzed the miRNAs expression profiles in 12 cervical tissues by
NanoString nCounter system miRNA Assay (813 miRNAs panel) using the digital
multiplexed counting method. Significant miRNAs were selected based on arbitrary
|fold change| > 2 and p-value < 0.01 using R software (v3.1.1). To validate selected
significant miRNAs, thirty-four cervical tissues performed real-time RT-PCR using
the miScript II RT Kit (Qiagen, Hilden, Germany) and the StepOnePlusTM Real Time
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PCR System (Applied Biosystems, CA, USA) using 2X QuantiTect SYBR Green
PCR Master Mix (Qiagen). The data were analyzed using the StepOne software v2.2.2
(Applied Biosystems). The expression levels of each miRNAs were calculated using
the 224 method after normalization with endogenous control small RNA, U6.
Results: Six genes (miR-9-5p, -136-5p, -148a-3p, -190a-5p, -199b-5p, -382-5p) were
expressed significantly higher and two genes (miR-597-5p, -655-3p) were expressed
lower in HPV16-positive cervical cancer group than the HPV16-positive normal
group and pooled normal group (HPV-negative and HPV16-positive) in clinical
tissues experiments.

Conclusion: Eight dysregulated miRNAs in cervical cancer will be possible early
diagnostic biomarkers for women with HPV16 to predict cancer development.
Especially, the miR-9-5p and miR-199b-5p might be expected most significant among
them considering with previous reports consistent with our results.

Variations of Trace Elements Associated with Oxidative Stress in
Breast Cancer Patients

S.A. K. Saleh, H. M. Adly. Biochemistry Department, Faculty of Medicine,
Umm AlQura University, Makkah, Saudi Arabia

Backgrounds: Breast cancer is the most common female malignant tumor
worldwide, representing 30% of female new cancer cases diagnosed annually in the
USA and 33.5% in most Arab countries. Improvements of early detection, screening
and treatment translating to decline the death rates of the disease. Variations of trace
elements levels can induce metabolic disorders and cellular growth disturbance,
even mutation and carcinogenesis. Reliable associations were determined between
micronutrient alterations and risk of many cancers. Oxidative stress occurred as a
result of excessive formation of reactive oxygen species (ROS) which frustrates and
overpower the antioxidant defense mechanisms and free radical formation leading to
oxidative damage of biomolecules, mutagenesis and tumorigenesis. Objective: This
study explored the alterations of some trace elements [selenium (Se), zinc (Zn), copper
(Cu), manganese (Mn), nickel (Ni), iron (Fe)] and their relation to oxidative stress
index (OSI), total oxidative capacity (TOC) and total anti-oxidative capacity (TAC) in
female Saudi patients with breast cancer. Patients and Methods: The study included
92 newly diagnosed female breast cancer patients, 24 benign breast conditions and 48
apparently healthy women with no history of any benign or malignant breast diseases
who attended routine health examination. Participants were recruited from volunteers
of matched age and socioeconomic conditions. Patients with renal or liver diseases,
smokers, and individuals on trace element supplementation for the past 3 months
were preclude from the study. Clinical data and medical history were recorded for
all subjects. Patients with breast cancer and benign breast conditions were undergone
screening and diagnostic mammogram, Fine needle aspiration biopsy, CT scan, breast
MRI scan and histopathological examination, accordingly breast cancer stages and
metastatic disease were confirmed. Blood samples were collected from all subjects
and serum concentrations of trace elements Se, Zn, Cu, Mn, Ni and Fe were analysed
by ICP-MS. Serum TOC and TAC levels were analysed using ELISA technique.
The OSI was calculated as the TOC / TAC ratio. Results: Mean serum Se, Zn, Mn
and Ni concentrations of breast cancer group were significantly decreased compared
to both benign and healthy groups (p<0.05) whereas the mean serum levels of Cu
and Fe were significantly higher in breast cancer than benign and healthy groups
(p<0.05). A marked disruption of OSI was observed in patients with breast cancer as
a result of significant decrease of TAC and increase of TOC levels in breast cancer
compared to benign and healthy groups (p<0.005). Conclusion: Breast cancer may be
associated with trace element metabolic disorders. Low levels of Se, Ni and Zn and
elevated levels of Cu and Fe appeared to be associated with the risk of breast cancer.
Variation of trace elements status and disruption of metal ion homeostasis could
induce oxidative stress, by formation of free radicals and/or other ROS leading to
DNA mutation, biomolecules peroxidation and carcinogenesis. Trace elements status
may be useful for breast cancer prediction; However, larger prospective studies are
warranted to validate their role in prognosis and screening of breast cancer.
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Genome-Based Discovery of Novel CpG Biomarkers for Early
Diagnosis and Prognosis of Leukemia

D. D. Zhang, K. Zhang. UCSD Institute for Genomic Medicine, La Jolla,
CA

Background:

Clinical cancer diagnosis faces many challenges, particularly in its low sensitivity
and accuracy for early tumor detection. The goal of this project is to develop a
noninvasive early cancer diagnostic platform using methylated CpG biomarkers.
Methylation pattern of CpG islands is an epigenetic regulator of gene expression, and
extensive alterations of CpG methylation are well documented in cancer. Importantly,
the presence of CpG hypermethylation is commonly observed in precancerous
lesions. As a key initiating event, CpG methylation at the DNA level occurs before
histomorphological changes and biomarker expression. In addition, this pattern of
DNA methylation is stably inherited from one cell generation to the next. Therefore,
we hypothesized that genome-wide screening of CpG methylation sites can identify
possible diagnostic CpG markers involved in early cancer development. For this
study, we focused our efforts to identify unique CpG biomarkers of two common
types of leukemia, acute myeloid leukemia (AML) and acute lymphocytic leukemia
(ALL).

Methods:

An experimental approach was designed with use of genome-wide methylation
profiling in combination with computational analysis, which allowed us to
perform CpG biomarker analysis on a blood sample set of 194 AML patients, 136
ALL patients and 754 normal controls. For methylation sequencing data of AML
patients, we used the public database TCGA (https://tcga-data.nci.nih.gov/tcga/).
For ALL patients and normal controls, we performed genomic DNA extraction,
bisulfite conversion, genome-wide CpG site specific capture, PCR and sequencing.
The CpG methylation data were then analyzed with software bis-ReadMapper for
determination of methylation levels of corresponding sequences. To classify the
genome-wide methylation data, a supervised machine learning technique “nearest
shrunken centroids” was adopted. We first mixed AML, ALL and normal blood
samples together. 70% of these combined samples were put into the training set while
30% were put into the validation set. The PAM procedure was then performed with
10-round cross-validations on the training data set, and obtained robust classifiers for
each AML-normal, ALL-normal and AML-ALL comparison. These classifiers were
then used to classify the validation data.

Results:

Our classification results are of 97% accuracy. We discovered four and seven novel
CpG biomarkers for early diagnosis of AML and ALL, respectively. Importantly,
these CpG islands control genes like MNDA, RBPS5, TCF25, GDF15, etc. Expression
of these genes are down-regulated or up-regulated in leukemia, which is consistent
with their CpG methylation profiles. For diagnostic tests with clinical relevance,
a simple methylation specific PCR (MPCR) test was designed with a pair primers
targeting methylated or unmethylated DNA sequence of confirmed CpG biomarkers.
Our results of MPCR reactions were excellent, matching to the expected methylation
specific PCR reaction profiling of AML patients or ALL patients with 100% accuracy.
Therefore, MPCR can serve as a simple test for early cancer leukemia screening.

Conclusion:

A methylation-based survival classifier was also developed which successfully
divided patients into high-risk and low-risk groups, with significant differences of
clinical outcome in leukemia subtypes. Together, these findings demonstrated that our
CpG panels can be highly sensitive and specific in the accurate diagnosis of AML and
ALL with implications for prognosis and treatment selection.
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Normal reference range of PIVKA-II in Chinese population:
preliminary data from the Asian multiple-centers study

C. Yan!, Z. Fan?, J. Hu’, W. Chen®, X. Wang’, R. Han', W. Zhang*, A.
Tran®, A. Beshiri®, A. Soh’, Y. Zheng®. 'Department of Clinical Laboratory,
Peking University First Hospital, Beijing, China, >DMedical Examination
Center and Department of Gastroenterology, Renji Hospital, Shanghai,
China, Department of Clinical Laboratory, Xi’an Jiaotong University
First Hospital, Xi’an, China, *Department of Mathematics & Statistics,
University of Arkansas at Little Rock, RA, AK, *"Medical Scientific Affairs,
Diagnostics Division, Abbott Laboratories, Ho Chi Minh City, Viet Nam,
*Medical Scientific Affairs, Diagnostics Division, Abbott Laboratories,
Chicago, IL, "Medical Scientific Affairs, Diagnostics Division, Abbott
Laboratories, Singapore, Singapore, SMedical Scientific ~Affairs,
Diagnostics Division, Abbott Laboratories, Shanghai, China

Background

Clinical application of protein induced by vitamin K absence or antagonist-1I (PIVKA-
II) has been widely used in Japan for a couple of years while it’s still new to other Asian
countries and needs more evidence supports in other population. From the preliminary
reports, the normal reference ranges vary between Europe (95% confidence interval,
CI: 11.12-32.01 mAU/ml) and Japan(95% confidence interval, CI: 17.36-50.90 mAU/
ml). It indicated the ethical variation in different regions. Previously, we initiated
an Asian study on the application of PIVKA-II in HCC diagnosis and differential
diagnosis, including China, Singapore, Vietnam and Thailand. Here we report the
preliminary results of the normal reference range from three sites in China.

Methods

A total of 309 cases of healthy subjects were recruited from routine health check
subjects with a complete health examination results from three sites (Peking
University First Hospital, Renji Hospital and Xi’an Jiaotong University First hospital)
in China. Participants (aged 18-85 years) were with normal liver/kidney function
and normal results for routine blood tests/urinalysis, and were excluded with liver
disease history, kidney disease history or cancer history of any organ system. The
study received ethical approval from the sites.

PIVKA-II levels were examined by the ARCHITECT PIVKA-II assay (Abbott, USA).
Results

of the PIVKA-II distribution is concentrated between 15.41 and 40.01lmAU/ml.
Among the 309 subjects, PIVKA-IT mean level is 25.46 mAU/ml. All 95% reference
ranges are estimated by nonparametric method. The 95% reference range of PIVKA-
I is 14.26-40.44 mAU/ml. While those of individual centers are 13.68-38.77 mAU/
ml (Beijing), 15.96-41.71 mAU/ml (Shanghai) and 14.07-41.76 mAU/ml(Xi’an )
respectively .

Conclusions

This is the first multiple-centers study that released the normal reference range
of PIVKA-II (14.26-40.44 mAU/ml) in Chinese population to support the local
application. However, this is only the preliminary data and more information is still
under investigation.

Table.1 Reference Range in Chinese population.

95% Reference Range
All Centers (n=309) 14.26-40.44
Beijing (n=120) 13.68-38.77
Shanghai(n=112) 15.96-41.71
Xi’an(n=77) 14.07-41.76
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A new panel of SNPs to assess thyroid carcinomas risk: a pilot study
in a brazilian admixture population

I. Santos', D. Marques!, J. Genre', A. Silva!, J. Santos!, J. Araujo!,
V. Duarte', A. Carracedo?, M. Torres?, G. Bastos®’, C. Ramos?, V. N.
Silbiger’, A. LUCHESSI'. Universidade Federal do Rio Grande do
Norte, NATAL, Brazil, *Centro Nacional de Genotipagem, SANTIAGO DE
COMPOSTELA, Spain, 3Department of Clinical Analysis and Toxicology
of Sdo Paulo University, Sao Paulo, Brazil, “Liga Norte Riograndense
Contra o Cancer, NATAL, Brazil, *Universidade Federal do Rio Grande do
Norte, PARNAMIRIM, Brazil

Thyroid cancer (TC) is the most common endocrine malignancy, and its incidence rate
has been appreciably increasing over the last few years. Hence, if the observed trends
are maintained, TC will replace colorectal cancer as the fourth leading cancer diagnosis
by 2030 in the United States. According to the Brazilian National Cancer Institute,
about 6.960 new cases of this disease were expected in Brazil in 2016 [4]. In addition,
the state of Rio Grande do Norte has an estimated incidence of 2.270 new cases,
second only to the Southeast region of Brazil. In this study, we aimed to analyze the
possible association of 45 single-nucleotide polymorphisms (SNPs) with this cancer
in a population from Rio Grande do Norte, Brazil. Considering that the population of
this region is characterized by a marked ethnic mixture, this study may significantly
contribute to elucidation of molecular basis underlying both predisposition to TC and
the effect of interbreed populations on SNP-Based Association Studies.

To this end, 90 thyroid carcinoma samples were collected from the biobank at the
Laboratory of Pathology of Liga Norte Riograndense Contra o Cancer. Then, patient’s
samples were genotyped using the MassARRAY platform (Sequenon, Inc) followed
by statistical analysis employing the SNPassoc package of R program. In addition,
the genotypic frequencies of all 45 SNPs obtained from the International HapMap
Project database and based on data from ancestral populations of European and
African origin, were used to compose the control study group. In our study, eleven
SNPs were excluded from the analysis because they were not in Hardy-Weinberg
equilibrium (p<0.05). Another eleven SNPs showed significant differences in their
frequency when compared the study and control groups: rs3744962, rs258107,
11461855, 159993140, 154075022, rs9943744, rs4075570, 152356508, rs17485896
and rs2651339. Furthermore, polymorphisms rs374492 C/T, rs258107 C/T and
154075022 C/T were associated with a relative risk for thyroid carcinoma of 3.78
(p= 0.0000627), 2.91 (p= 0.00008272) and 2.35 (p= 0.002011), respectively. Thus,
these three polymorphisms could be potential biomarkers of predisposition to thyroid
carcinoma in the population of Rio Grande do Norte. Furthermore, they may be
considered suitable molecular marker for early diagnosis of the disease. In addition,
SNPs rs1461855 and rs2356508 might be possibly associated with a protective effect
against TC development. However, complementary studies with a control group
constitute by samples obtain from healthy subjects from Rio Grande do Norte state
should be conducted to confirm these results.

Identification of a Portuguese founder mutation in BRCA2 gene in
two Brazilian women

N. P. Lopes!, M. A. Pereira?, P. G. P. Couto’, F. C. A. Brito!, E. Mateo?,
M. C. M. Freire', M. G. Zalis'. 'Hermes Pardini Institute (Progenética
Laboratory), Rio de Janeiro, Brazil, ‘Hermes Pardini Institute (Research
& Development Division), Vespasiano, Brazil, *Hermes Pardini Institute
(Genetics Division), Vespasiano, Brazil

Background: BRCA and BRCA2 are tumor suppression genes associated with a large
number of DNA repair pathways. Alterations in these genes can lead to an improper
DNA repair, increasing the probability to develop several cancers types, e.g. breast,
ovarian, prostate, pancreatic cancers and melanoma. Hereditary breast and ovarian
cancer (HBOC) diagnosis is performed mainly by the identification of heterozygous
germline pathogenic variants in BRCA genes. Different methodologies can be used
for variant screening such as next-generation sequencing, Sanger sequencing and
multiplex ligation-dependent probe amplification (MLPA). MLPA assays are used
for the detection of deletions and duplications, and some specific rearrangements.
Objective: This report describes two independent cases of a BRCA2 founder
mutation identified in Brazilian women by MLPA. Methodology: Genomic DNA was
extracted from blood samples of the patients using QIAsymphony (QIAGEN). Gene
deletions and duplications analysis were carried out using SALSA MLPA probemixes
P002 BRCAL1 and P045 BRCA2/CHEK2 (MRC-Holland). Results: A pathogenic
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rearrangement in BRCA2 was identified in both patients: ¢.156_157insAlu. This
mutation has been first described in a Portuguese family as an Alu insertion at codon
52 of BRCA2 and is considered as a founder mutation of the Portuguese population,
mostly originated from central/southern Portugal. This insertion leads to exon
3 skipping and an in-frame deletion of amino acids 23 to 105 of BRCA2 protein.
Discussion: Alu elements are considered pathogenic because of their capacity to
alter the genome. The exon 3 skipping due to an Alu insertion is important since this
exon was reported to encode a transcriptional domain that interacts with the EMSY
protein which is involved in chromatin remodeling. The ¢.156_157insAlu BRCA2
mutation is one of the most common variant identified in Portuguese HBOC families,
responsible for more than half of all germline deleterious BRCA2 mutations observed.
However, it is still rare in Brazilian population. Investigation of this rearrangement
in suspected HBOC families from countries with Portuguese ancestry (e.g., Brazil,
Angola and Mozambique) or with a large community of Portuguese immigrants
is strongly recommended. Conclusions: Screening of founder mutations in other
populations allows evaluation of whether or not it is a population-specific mutation.
Furthermore, analysis of founder mutations decreases genetic testing cost since it is
more cost-effective to test only for some variants prior the screening of whole gene,
making it possible to use more specific approaches for molecular testing.

Impact of NGS four-gene panel in screening genes with potentially
therapies in NSCLC

C. Bustamante', M. C. M. Freire!, N. P. Lopes', P. G. P. Couto?, E. Mateo?,
M. G. Zalis'. Hermes Pardini Institute (Progenética Laboratory), Rio de
Janeiro, Brazil, >Hermes Pardini Institute (Genetics Division), Vespasiano,
Brazil, *Hermes Pardini Institute (Research & Development Division),
Vespasiano, Brazil

Background: Targetable genomic mutation detection has innovated personalized
medicine in non-small cell lung cancer (NSCLC) mainly through detection of EGFR
activation mutations, which predicts susceptibility to tyrosine kinase inhibitors
(TKIs). Although patients render positive response to TKIs initially, resistance could
eventually arise, due to the secondary mutation T790M, therefore decreasing patient’s
survival and limiting treatment options. NSCLC patients harbor a variety of mutated
genes, that could potentially be treated with drugs already approved, or in ongoing
clinical trials for other types of tumor. KRAS is one of the most frequently mutated
genes in NSCLC and could act as a new target for lung cancer treatment. Although no
targeted therapy has yet been approved for mutated-KRAS, there are multiple potential
treatment strategies under investigation. BRAF is another gene that offers a rational
therapeutic strategy, since its pathway plays a role in the carcinogenesis of NSCLC.
Objectives: Determine the prevalence of KRAS, BRAF and EGFR among patients
with next generation sequence technology and reveal the importance of multi-gene
panel screening. Methodology: We used a custom multigene panel for Ion Platform
to investigate EGFR, KRAS and BRAF mutations in 491 NSCLC Brazilian patients.
Genomic DNA libraries were prepared from FFPE derived DNA and sequenced
in the Ion PGM. Results: KRAS was the most frequently mutated gene, found in
27.6% of all samples, thus could be an appealing target for new therapy strategies as
described in other studies. 111 (82.2%) samples harbored mutation in codon 12, being
G12C mutation the most common one, present in 37.8%. The second most prevalent
mutated gene was EGFR with 119 (24.3%) mutated samples. The most common
mutations were exon 19 deletions (most frequently E746-A750), found in 42% of
the samples and L858R, found in 32% of the samples. BRAF displayed prevalence
rates of 3.7%. V60OE mutation was present in 55.5% of the BRAF mutated samples,
followed by mutations in codon G469 (22%). We identified 17 double and coexisting
mutations. EGFR T790M was the most common secondary mutation, found in six
(12%) samples concomitantly with p.E746_A750del, indicating that these patients
might have a reduced response to TKIs therapy. Interesting is the fact that three of
these double mutant samples had prior cobas® EGFR Test results from 2-3 previous
years with absence of T790M mutation, indicating that resistance may have arrived
in a2 to 3 years life span. Although, EGFR gene mutations are reported as mutually
exclusive with KRAS or BRAF mutations in lung cancer, we found three samples
harboring concomitant EGFR and KR4S mutations. Previous studies also reported
that mutations in KRAS and BRAF are mutually exclusive, but we found one sample
harboring mutations in both genes, indicating that this is a rare event. Conclusions:
This study shows that development of future therapies, targeting KRAS should be
prioritized. Although BRAF-mutated samples displayed short prevalence, it could
be a potential target among wild-type EGFR and KRAS cancer patients. This study
shows the importance of multi-gene panel screening to reduce overall turnaround time
generating results in a single test.
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Conventional Cytogenetics Analysis in Multiple Myeloma in a
Routine Laboratory

L. M. E. Wingist, J. M. Fernandes, R. Kuhbauche, J. R. Alves, M. P.
Migliavacca, G. A. Campana, M. Conchon. DASA, Barueri, Brazil

Background: Multiple myeloma (MM) is characterized by the accumulation and
proliferation of malignant plasma cells, secreting monoclonal immunoglobulins.
Genetic abnormalities are powerful prognostic factors in MM for risk stratification
and therapy strategies. The standard diagnostic tests to detect genetic abnormalities in
MM include Conventional Cytogenetic Analysis (CCA) and Interphase Fluorescence
In Situ Hybridization (FISH). The interpretation of cytogenetic abnormalities is
complicated by the number and complexity of the abnormalities and the methods used
to detect them.

Objective: In the present study, we investigated the frequency of chromosomal
abnormalities (CA) in samples of patients with MM in a private laboratory on CCA.

Methods: We performed CCA in 474 samples of patients with diagnostic hypothesis
that included multiple myeloma, monoclonal gammopathy and/or monoclonal peak,
between 2015-2016 in a private laboratory. Bone marrow samples were cultured
according to cytogenetics protocols. The karyotype analysis was reported according
to ISCN 2016.

Results: Among 474 samples of MM patients, 451 (95%) had normal karyotype and
24 (5%) had cytogenetic abnormalities. The abnormalities were: Complex karyotype,
t(1;19)(p22;p13), trisomy 8, t(7;13)(p15;q14), t(6;7)(p21;q22), del 9q, del 11q23,
trisomy 12, del 20q, del 13q, monosomy Y and X. Of the 474 samples, the percentage
of plasma cells could be done in 292 samples by myelogram. 87 samples (30%)
presented more than 10% of plasma cells and 86 (almost 30%) presented less than
1% of plasma cells.

Conclusion: Cytogenetic abnormalities in MM affect every aspect of the disease,
from evolution of the malignancy to clinical presentation, response to therapy and
prognosis. For clinical purposes, cytogenetics in MM can be assessed by metaphase
karyotyping through CCA or by FISH. Metaphase cytogenetics requires proliferating
cells and is not sensitive for the detection of either primary or secondary cytogenetic
abnormalities in MM. Further, any prognostic impact that is seen with a metaphase
detected abnormality is probably not due to that abnormality per se but simply a
reflection of the fact that patient had a more aggressive disease. In general, metaphase
cytogenetics are mainly useful to determine the presence of myelodysplastic syndrome
that may occur during the course of the disease secondary to therapy. In fact, from
twenty cytogenetics abnormalities we found seven samples with complex karyotype,
two samples with deletion 11q23 and one with 20q deletion. Most of our karyotypes
(95%) did not presented any abnormality. In fact, in newly diagnosed MM, the
abnormal plasma cells have a low proliferative activity, and the analyzable metaphase
spreads from CCA are derived from normal hematopoietic cells, thus resulting in a
normal karyotype. In our analysis, 30% of our samples showed more than 10% of
plasma cells and 30% had less than 1%. Cytogenetics assessment of MM is essential
for clinical practice, and the importance of this evaluation is indicated by recent
incorporation of high-risk cytogenetics abnormalities into Revised International
Staging System for MM. However, the conventional technique have limitations which
can be overcome partly by the incorporation of FISH analysis of interphase nuclei.

Alteration of Serum CA125 and HE4 levels in Response to
Chemotherapy in Patients with Different Histological Subtypes of
Ovarian Cancer

Y. Wang', S. Narla!, E. Champion-Lyons', W. Graybill', Y. Zhu?. 'Medical
University of South Carolina, Charleston, SC, *Penn State University
Hershey Medical Center, Hershey, PA

Background: Serum CA125 is used to monitor response to chemotherapy, relapse,
and progression in ovarian cancer patients. Recently, HE4 has been used in
combination with CA125 to assess the risk of ovarian malignancy. This study aims to
evaluate the change of these biomarkers in response to chemotherapy in patients with
different histological subtypes of ovarian cancer.

Methods: 11 ovarian cancer patients with subtypes of serous (5), clear cell (2),
mucinous (1) carcinoma, and carcinosarcoma (3) were enrolled in this study. All
patients received postoperative adjuvant paclitaxel/carboplatin chemotherapy for up
to 6 cycles. No recurrence of ovarian cancer was identified during the course of this
study. Serum CA125 and HE4 collected at pre-surgery (baseline) and after each cycle
of chemotherapy were concurrently measured using immunochemiluminometric
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assay (Abbott Architect). The reduction% was calculated as change of CA125 and
HE4 from basal level. The overall %reduction was the mean of the reduction% of all
cycles for each patient.

Results: Abnormally elevated CA125 and/or HE4 baselines were observed in all
patients, except that two normal CA125 baselines were found in one patient with clear
cell carcinoma and another with carcinosarcoma, and four normal HE4 baselines were
seen in one patient with serous carcinoma, two with clear cell carcinoma, and one with
mucinous carcinoma. The overall %reduction of CA125 is significantly higher than
that of HE4 in all ovarian cancer patients (P<0.05), regardless of their subtypes. Over
50% reduction of CA125 after 2™ cycle of chemotherapy was observed in all subtypes
and was stable for up to 6% cycle. The similar reduction pattern for HE4 was only found
in serous carcinoma and carcinosarcoma. In contrast, patients with either clear cell or
mucinous carcinoma and normal HE4 baseline displayed an increase or a bidirectional
alteration in HE4 value, which was inconsistent with the unidirectional decrease of
CA125 during the chemotherapy, and might be due to biological variations.

Conclusion: Our data demonstrate consistently large reduction (>50%) of CA125 after
successful chemotherapy in all subtypes of ovarian cancer, and indicate that serum
CA125 might outperform HE4 as biomarker to monitor the response to chemotherapy
in ovarian cancer patients, especially for serous and clear cell carcinoma. However,
additional studies with a larger sample size are needed to achieve a definite conclusion.

Association of INDEL polymorphisms with Colorectal Cancer risk
and prognostic follow-up in Brazilian population

D. Marques', L. R. Ferreira-Costa', L. L. Ferreira-Costa', R. S. Correa’,
A. M. P. Borges?, C. C. O. Ramos?, R. H. Bortolin', A. D. Luchessi', A.
Ribeiro-dos-Santos?®, S. Santos®, V. N. Silbiger'. ' Universidade Federal do
Rio Grande do Norte, Natal, Brazil, ’Liga Norte Riograndense Contra o
Cdncer, Natal, Brazil, 3Universidade Federal do Pard, Belém, Brazil

Background: Colorectal cancer (CRC) is the third most common cancer type in
men and the second in women. Despite the effective strategies for prevention, early
detection, and treatment, there are ethnic differences in CRC incidence and survival.
These variances occur specifically in African Americans, who have higher CRC
incidence and lower survival rates than other ethnic groups. Thus, in this study was
to perform the association between 16 INDEL polymorphisms with CRC risk and
prognostic follow-up in an admixture population.

Methods: A total of 280 participants were enrolled in the study, which 140 were
diagnostic with CRC and 140 were free-cancer subjects. The polymorphisms and
ancestry distribution were genotyped by Multiplex-PCR reaction, separated by
capillary electrophoresis on the ABI 3130 Genetic Analyzer instrument and analyzed
in GeneMapper ID v3.2. Furthermore, considering that ancestry distribution in an
admixed population might influence cancer development susceptibility and affect the
polymorphism distribution, all polymorphism analysis were adjusted according the
individual proportions of European, African, and Amerindian genetic ancestries.

Results: The logistic regression analysis showed that INDEL polymorphism
variations in ACE (rs4646994), IL4 (rs79071878), and TYMS (rs151264360) genes
were associated with CRC risk. Reference to anatomic localization of tumor Del allele
of NFKBI (rs28362491) and CASPS (rs3834129) were associated with more incidents
to colon than rectosigmoid. In relation to the INDEL association with TNM stage risk,
the Ins allele of ACE (rs4646994), HLAG (rs371194629) and TP53 (rs17880560) were
associated with higher TNM stage. Furthermore, regarding INDEL association with
relapse risk, the Ins allele of ACE (rs4646994), HLAG (rs371194629), and UGT1A1
(rs8175347) were associated with relapse risk, as well as the Del allele of 7YMS
(rs151264360). About INDEL association with death risk, the Ins allele of SGSM3
(rs56228771) and UGTI1A1 (rs8175347) were associated with death risk.

Conclusion: In summary, in this study, we showed that INDEL polymorphisms in
ACE, TYMS, IL4, NFKBI1, CASP8, TP53, HLAG, UGT1A1, and SGSM3 might
be useful as cancer panel to determine CRC risk and prognostic follow-up, even as
auxiliary to the better clinical management.
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ARCHITECT NSE: AN ASSAY FOR MEASUREMENT OF
HUMAN NEURON-SPECIFIC ENOLASE

E. Riedel, M. Davison, B. Williams, Z. Li, T. Kettlety, G. Thorne. Fujirebio
Disgnostics, Inc., Malvern, PA

Background: Neuron-specific enolase (NSE), a glycolytic enzyme (2-phospho-
D-Glycerate hydrolase), can be found in a variety of non-neuroendocrine cells
(European Group on Tumor Markers, Lung Cancer Guidelines, 2012). NSE is a
marker in the management of small cell bronchial carcinoma (Larmerz, 1998). An
assay for NSE on ARCHITECT i System (ARCHITECT NSE) is being developed,
and analytical performance is being presented. Methods: The ARCHITECT NSE (in
development) is a one-step chemiluminescent microparticle immunoassay (CMIA)
for the quantitative determination of NSE in human serum. Determination of NSE
is used for monitoring response to therapy and detection of recurrent disease, such
as SCLC and neuroendocrine tumors. The specimen is incubated with paramagnetic
microparticles coated with the monoclonal antibody (mAb) NSE21, and acridinium-
labeled mAb NSE17 conjugate on the ARCHITECT® i System. After incubation
and washing, Pre-trigger and Trigger are added. The resulting relative light units
(RLUs) are directly proportional to the amount of NSE in the sample, allowing for
the quantitative determination of NSE in serum. Results: The calibration range for
the assay is 0.0 to 400.0 ng/mL. The limit of blank (LoB) and limit of detection
(LoD) were 0.04 and 0.16, ng/mL, respectively. The limit of quantitation (LoQ) at
20% CV was 0.35 ng/mL. Linearity was demonstrated for a range of 0.8 through
650.8 ng/mL. A Precision study of 3 controls and 4 panels spanning the range of the
assay demonstrated a total %CV < 3% at all levels. In the sample tube type study,
a matrix comparison of 30 matched serum and SST samples were evaluated. A
Passing-Bablock slope of 1.01 and r of 0.99 was observed when evaluating samples
within the measurement range for serum separator tubes compared to the Red Top
serum samples. Six (6) endogenous substances were evaluated for interference in the
ARCHITECT NSE assay. The average percent difference between test and control
samples for all endogenous interferents was < 10%. Percent difference in the presence
of twenty (20) potentially interfering drugs was < 4.0%. The potential cross-reactant
alpha-enolase was evaluated at a concentration of 900 ng/mL and the percent cross-
reactivity was < 2%. Conclusion: The ARCHITECT NSE assay under development
demonstrates a sensitive and precise assay for the quantitative determination of NSE
in human serum.

ARCHITECT Tg: AN ASSAY FOR MEASUREMENT OF HUMAN
THYROGLOBULIN

A. Vasko, E. Cawley, A. Motchenbacher, Z. Li, T. Kettlety, G. Thorne.
Fujirebio Disgnostics, Inc., Malvern, PA

Background: Circulating levels of thyroglobulin (Tg) are critical in management
of patients with differentiated thyroid cancer (DTC), and are measured following
thyroidectomy or radioactive iodine ablation (NACB, 2002). ARCHITECT
Thyroglobulin (ARCHITECT Tg) is an immunoassay that determines circulating
levels of thyroglobulin. Methods: The ARCHITECT Tg assay (in development)
is a delayed one-step chemiluminescent microparticle immunoassay (CMIA) for
the quantitative determination of thyroglobulin in human serum or plasma on the
ARCHITECT i System. The assay is intended to aid in monitoring DTC patients in
the absence of anti-Thyroglobulin autoantibodies. The method utilizes paramagnetic
microparticles coated with a highly specific monoclonal antibody (mAb) which
capture the Tg in the specimen. After incubation, the acridinium-labeled anti-Tg mAb
conjugate is added to complete sandwich format. After another incubation and wash
cycle, Pre-trigger and Trigger solutions are added to the reaction mixture. The resulting
chemiluminescent reaction is measured as relative light units (RLUs). There is a direct
relationship between the amount of Tg in the specimen and the RLUs detected by
the ARCHITECT i System optics. Results: The ARCHITECT Tg assay has been
standardized against the European Community Bureau of Reference (BCR) CRM
457. The calibration range for the assay is 0 to 500 ng/mL. The limit of blank (LoB)
and limit of detection (LoD) were estimated to be 0.026 and 0.048 ng/mL, based on
guidance from CLSI EP17-A2. The limit of quantitation (LoQ) defined as the lowest
concentration observed at < 20%CV was determined to be 0.072 ng/mL. The assay
demonstrated linearity from 0.08 to 521.6 ng/mL. The 20-day precision study tested
with 8 samples (3 controls and 5 panels) showed a total within-laboratory imprecision
of < 0.013 ng/mL for samples with Tg ranging from 0.1 to 0.8 ng/mL, and < 5%CV
for samples above 0.8 ng/mL. Method Comparison to the Roche Cobas Tg II assay
demonstrated a linear correlation with a slope of 0.99 and a correlation coefficient
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of 1.00 (n = 208). In a tube type equivalency study, serum tube was compared to six
other tube types including serum separator tube, EDTA and heparin plasma tubes.
Passing Bablock slopes ranged from 1.00 to 1.05, and r values were all 0.99. Seven
endogenous substances and 15 potentially interfering drugs were evaluated for
interference in the ARCHITECT Tg assay. The average percent difference between
test samples and control ones for all interferents evaluated was < 10%. The potential
cross-reactants TSH and TBG were evaluated at concentrations of 1000 mIU/L and
200,000 ng/mL, respectively, with the percent cross-reactivity < 5%. Conclusion:
The ARCHITECT Tg assay under development demonstrates a sensitive and precise
assay for the quantitative determination of Tg in human serum and plasma that meets
the American Thyroid Association guidance for management of Thyroid Nodules and
differentiated thyroid cancer.

Clinical Significance of Pancreatic Cyst Fluid CEA Level

J. F. Annunziata', S. Jackson?, C. Narick?, J. F. Silverman', S. Finkelstein?.
Allegheny Health Network, Pittsburgh, PA, ‘Interpace Diagnostics,
Pittsburgh, PA

Background: Measurement of pancreatic cyst fluid (PCF) CEA level is an important
first line test to determine mucinous cysts and risk for pancreatic cancer. We have
reviewed our large PCF experience (n=11,222) to better understand the predictive
value of CEA determination.

Methods: PCFs grouped according to CEA (ng/ml) as follows: very low (VL), 0-4.99
(n=1914), low (L), 5.0-191.9 (n=4326), high (H), 192.0-999.9 (n=2524), very high
(VH), over 1000.0 (n=2458). Each group was assessed for mucinous cyst formation
based on the presence or absence of 1) gross fluid viscosity, 2) cytologic evidence of
stainable mucin, and KRAS/GNAS oncogene point mutational change. Each group
was assessed for malignancy risk in each group was evaluated using an established
four tier risk classifier based on integrated molecular pathology (IMP) characteristics
(Endoscopy, 2015:Feb;47(2):136-42. doi: 10.1055/5-0034-1390742. Epub 2014 Oct
14.).
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Results: Cytologic mucin ranged from 13.6%-VL to 35.9%-VH. Grossly viscous
fluid ranged from 16.0%-VL to 41.6%-VH. Positive oncogene mutations ranged
from 5.1%-VL to 51.4%-VH. Each of the three methods to affirm mucinous cyst
formation was negative in majority of CEA subsets. High risk for malignancy was
detected in 3.6%-VL, 5.5%-L, 9.7%-H and 27.8%-VH. Low risk, benign disease was
seen in the majority of all CEA subsets, including patient with highly elevated levels.
Conclusion: While progressive levels of PCF CEA are more likely to be associated
with mucinous cyst formation, the majority of mucinous cysts prove to be negative.
More than half of cases with PCF-VH are negative for mucin by cytology or gross
fluid viscosity. Similarly, while malignancy risk increased with CEA elevation, the
vast majority of PCF samples were low risk notwithstanding elevated CEA levels.
However, the risk for malignancy nearly triples from PCF-H to PCF-VH, whereas
incidence of KRAS/GNAS is nearly the same in both categories.

Personna Onco: a multi-cancer panel for mutational screening in a
Brazilian cohort

M. A. Pereira!, M. C. M. Freire?, P. D. R. Cirillo', N. P. Lopes?, C.
Bustamante?, R. L. M. Guedes!, F. C. A. Brito?, L. C. Almeida?, E.
Mateo', M. G. Zalis®. 'Hermes Pardini Institute (Research & Development
Division), Vespasiano, Brazil, Hermes Pardini Institute (Progenética
Laboratory), Rio de Janeiro, Brazil

Background: Next-Generation Sequencing (NGS) technology revolutionized the
medical diagnosis field through concomitant analysis of multiple regions/genes and
several individuals in a single experiment. This is currently allowing the transition
from traditional to precision medicine, leading to a more accurate cancer diagnosis
and enabling the best selection of molecular target drugs for individual treatments.
Objective: The aim of this study was to survey the spectrum and prevalence of variants
in solid tumor samples using Oncomine™ Focus Assay (Thermo Fisher Scientific), a
multi-biomarker NGS assay for the detection of relevant alterations (hotspots, SNVs,
indels, CNVs and gene fusions) in 52 oncogenes associated with different solid
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tumors. Methodology: Formalin-Fixed Paraffin-Embedded (FFPE) samples were
obtained from 362 patients (186 males and 176 females) and clinical-pathological
data were obtained from pathologist/physician responsible for each patient. Genomic
DNA and total RNA were extracted from all samples. Libraries were prepared and
sequenced on Ion Torrent PGM sequencer. Sequencing data was analyzed using
Ion Reporter software integrated with Oncomine® Knowledgebase. Results and
Discussion: A total of 106 patients (29.3%) did not present any variants and only 13
patients (3.6%) showed inconclusive results due to poor DNA/RNA quality and/or
quantity. These patients were excluded from further analysis. In general, 68 CNVs,
36 fusion genes and 245 point mutations/indels were observed for the remaining
patients (n=243). The most frequent tumor type observed was lung cancer (46.5%)
showing EGFR (34.5%) and KRAS (31%) as the most frequently altered genes. These
mutations are. KRAS G12 hotspot (22.1%: p.G12C - 8.0%, p.G12D - 7.1%, p.G12V
- 4.4%, p.G12A - 1.8%, p.G12F - 0,9%), EGFR p.E746_A750del (6.2%) and EGFR
p-L858R (6.2%). Other observed tumors were colon, breast, bladder, ovary, liver,
uterus, brain, skin and bone. Interestingly, this panel allowed the identification of not
commonly observed variants in these tumors such as ovary adenocarcinoma PIK3CA
p-M10431, moderately differentiated colon adenocarcinoma FGFR4 amplification,
lung adenocarcinoma BRAF p.G469A and ERBB2 amplification. All these alterations
were previously associated with drug response for other cancer types. Conclusions:
This study demonstrated that a multi-cancer panel plays an important role for
clinicians and patients allowing the identification of multiple druggable variants
with approved therapies, potentially improving patient outcomes and increasing the
chances of getting the best treatment. In addition, the generation of large-scale results
of variants in tumors contributes to the description of mutations classified as non-
pathogenic and that may eventually become driver mutations.

Driver mutations in EGFR gene identified in tumor cell-free DNA:
application of liquid biopsy for use tyrosine kinase inhibitors in non-
small cell lung cancer patients

P. D. R. Cirillo', N. P. Lopes?, C. Bustamante?, A. A. Morais?, N. L. Viana?,
C. S. Portella?, E. Mateo', M. C. M. Freire?, M. G. Zalis®. 'Hermes Pardini
Institute (Research & Development Division), Vespasiano, Brazil, ’Hermes
Pardini Institute (Progenética Laboratory), Rio de Janeiro, Brazil

Background: Non-small cell lung cancer (NSCLC) accounts for approximately
85% of lung cancers in world wide. The 5-year survival rate in NSCLC patients is
less than 5% thus development of strategies to improve the treatment and survival
of these patients is necessary. Activating mutations of epidermal growth factor
receptor (EGFR) occur in approximately 15% in Caucasian and approximately 30%
in Brazilian NSCLC. The EGFR tyrosine kinase inhibitors (TKIs) have been widely
used for advanced NSCLC patients and liquid biopsies using plasma-derived cell-
free DNA (cfDNA) is a non-invasive test allowing a better selection and monitoring
of them. Objective: The aim of this study was evaluate the frequency of EGFR
mutations in cfDNA before and after TKIs treatment in a cohort of NSCLC Brazilian
patients submitted to liquid biopsy. Methods: Mutations were investigated by Real
Time qPCR Cobas® EGFR Mutation Test v2. Clinical data were obtained prior blood
collection. Samples were collected at Progenetica Laboratory or sent from other
laboratories, centrifuged and plasma were immediately frozen. Fisher’s exact test
was calculated to compare frequency distribution between two groups (GraphPad
Prism version 6.00). Results and Discussion: This study enrolled 535 NSCLC
Brazilian patients from Southeast+South (74.9%), North+Northeast (8.8%), and
Midwest+Federal District (4.7%). Regional information was missing for 11.3% of
cases. NSCLC were more frequent among women (56.4%) compared to men (43.6%).
Four-hundred cases (74.8%) not showed any EGFR mutations, however 135 cases
presented 19Del (57.8%), L858R (16.3%), double 19Del; T790M (11.1%), double
T790M; L858R (8.15%), G719X (2.9%), L861Q (1.48%), 20Ins, triple L858R;
T790M; 20Ins and S7681; G719X (0.74% each one) mutations spanning 18, 19, 20,
and 21 EGFR exons. Previous results from liquid biopsy for EGFR mutation were
obtained for 75/535 cases (14%). Among them, 10/75 cases (13.3%) presented non-
detected mutations. Deletions at exon 19 (19Del) and mutations at exon 21 (L858R)
were frequently observed accounting for 61.5% and 23%, respectively. Since 19Del
and L858R are drug-sensitive mutations we compared the frequency of EGFR
mutations in patients before and after TKIs treatment. Interestingly, patients harboring
these mutations before the treatment were negative for the presence of 19Del (37.5%)
and L858R (66.7%) after the treatment, respectively (p<0.0001). In addition, EGFR
T790M mutation already associated with drug-resistance was identified in 3/65
(4.6%) of cases in double with 19Del before the TKIs treatment and one patient
was negative and two patients remaining positive for both mutations after treatment,
respectively. Conclusion: These results showed that liquid biopsy is a powerful tool
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for personalized medicine for early detection, stratification and monitoring of EGFR
druggable mutations in cfDNA from NSCLC patients. To our knowledge this is the
first report showing the application of liquid biopsies for management of NSCLC
patients in Brazil. Clinical data collection is undergoing for a better reliability results.
cfDNA has been related to aggressiveness and poor prognosis of NSCLC patients and
not all cases present tumor cfDNA. High index of non-detected results was observed
at this study however new Next-Generation Sequencing and digital PCR protocols are
under development to improve the sensitivity of this test.

A case of the invisible IgM

A. K. Tsui', M. Curran?, P. Rowe?, M. Savoy?, T. Higgins®. 'University of
Alberta, Edmonton, AB, Canada, *DynaLIFE Medical Labs, Edmonton,
AB, Canada

Background: Protein electrophoresis is performed to detect and quantify monoclonal
proteins (M-protein) used for diagnosis and monitoring of patients with monoclonal
gammopathies. In rare cases, the M-protein can be missed due to the properties of the
different types of immunoglobulins, specifically IgM. The objective of this project
is to present a case in which M-protein (IgM of 6g/L) using gel electrophoresis was
not observed in a 71 years old male patient previously diagnosed with monoclonal
gammopathy of undetermined significance.

Methods & Results: Serum and urine protein gel electrophoresis (Sebia Hyadrasys;
Hydragel) were requested by the physician. Initial serum protein electrophoresis
(SPE) result was unremarkable other than a low background in the gamma region.
Serum I1gG (2.37g/L; RI: 6.94-16.18g/L) and IgA (0.19 g/L; RI: 0.7-4.0g/L)
concentrations were low, whereas IgM was increased (11.57g/L; RI: 0.6 - 3.0 g/L)
using immunoturbidimetry (Siemens ADVIA). Urine protein electrophoresis (UPE)
(Sebia Hyadrasys; Hydragel) demonstrated a large band in the near gamma region,
which was confirmed by urine immunofixation electrophoresis (IFE) as a free kappa
light chain. In addition, free light chain (FLC) assay demonstrated abnormally
elevated free kappa light chain (182.5 mg/L; RI: 3.3 - 19.4 mg/L). Due to inconsistent
results between SPE and UPE, other tests (immunoglobulin quantitation, FLC
assay and a serum IFE) were ordered by the laboratory. Similar to the initial SPE
results, no distinct band was visible in IFE. After treating the samples with beta-
mercaptoethanol or Fluidil to break the disulfide bonds, a distinct band of M-protein
of IgM-kappa quantifying at 6 and 5 g/L, respectively was noted. Conclusion: The
characteristic large size and viscous nature of the pentameric IgM poses challenges
for the laboratory to accurately detect the presence of IgM M-protein. In the testing
laboratory, mechanisms were in place to alert for any potential false results from
SPE, including keeping a laboratory record of all myeloma patients, recognizing the
common ordering physicians (i.e. hematologist), and determining any inconsistencies
between the related test results. The falsely normal SPE result was initially missed
because of the fact that a normal globulin level did not trigger further investigation.
However, the recognition that a normal total globulin measurement was inconsistent
with a suppressed SPE background prompted additional exploration. Due to the
potential of false SPE results in IgM M-protein, additional methods such as UPE,
FLC assay, capillary electrophoresis, immunoglobulin quantitation, total protein and
globulin should be used in conjunction to interpret monoclonal protein.

Extended Stability of Free and Total PSA and f/t PSA Ratio% in
Frozen Male Serum

T. F. Soriano!, H. A. Fritsche?, R. P. Thiel>, W. A. Smith!, J. E. Loebel!,
R. Dema-ala'. 'DOCRO, Inc., Oxford, CT, *Fritsche Consulting Services,
Houston, TX, 3Thiel Statistical Consulting, Oxford, CT

Background: The long term stability of free and total PSA and the f/t PSA Ratio%
in male serum stored continuously at -80°C beyond 9 years has yet to be proven.
This study, conducted in 2017, retesting never thawed frozen serum aliquots from
the same subjects first collected and tested in 2001 demonstrates stability at -80°C
for each analyte and the ratio for at least 15.5 years. This extended stability allows
the performance of important clinical and analytical studies using existing specimens
collected around the turn of the last century

Methods: Blood was collected (1999 - 2001) from 174 subjects (50 - 75 years of age)
prior to DRE/biopsy during prostate cancer screening. Serum was prepared and kept
refrigerated until frozen in 0.5 mL aliquots at -80°C within 36 hours of collection.
In 2001, free and total PSA assays were performed on the Siemens Dimension RxL.
Aliquots were thawed immediately prior to testing. The f/t PSA ratio% calculated for
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each specimen. 15.5 years later, the same instrument was used to measure free and
total PSA and calculate f/t PSA Ratio% on freshly thawed aliquots of the same 174
specimens.

Results: y = tPSA 2017 and x = tPSA 2001, y = 0.9685 + 0.9299 x, R*=0.9929; y =
fPSA 2017 and x = fPSA 2001, y = 0.0388 +0.9908 x, R?=0.9931; y = f/t PSA% 2017
and x = f/t PSA% 2001, y = 0.0075 + 0.9885 x, R*=0.9714.

Conclusion: Free and total PSA concentrations, as well as f/t PSA Ratio%, in serum
are not affected significantly by continuous storage at -80°C for at least 15.5 years.

Free and Total PSA Stability Over 15.5 Years at -80 Degrees C

tPSA | (PSA | Ratio | PSA | PSA | Ratio | it Ratio
. 2001 | 2017 |tPSA | 2001 | 2017 |fPSA . o | 1t PSA%
Statistic | 1o/ Ing 2017 |ng | ng | 2007 ;iﬁ % ;’ osf; % | 2017
mL |mL |2000 |mL |mL |2001 2001
Mean 16321615 [1.03 176 [170 [096 [0.13 [o012 [0.94
Standard |y 50 | 1361 | 0.09 | 266 |264 |0.00 |00 |010 | 0.10
Deviation

Minimum | 042 | 038 |0.79 0.05 |0.04 |0.65 0.02 0.02 0.64
Maximum | 75.04 | 70.07 | 1.29 30.18 | 29.98 | 1.36 0.76 0.84 1.36
Range 74.62 | 69.69 | 0.51 30.13 1 29.94 | 0.71 0.74 0.82 0.72

Vitamin D deficiency and tumor markers of ovarian cancer

J. D. Santotoribio, C. Cafiavate-Solano, J. F. Cuadros-Muiloz, M. Mayor-
Reyes, S. Perez-Ramos. Puerto Real University Hospital, Cadiz, Spain

Introduction: 25-OH-vitamin D or calcidiol is the best marker for measuring
vitamin D levels. Most experts define vitamin D deficiency as calcidiol values <20ng/
ml (<50nmol/L). There are studies that find an association between low levels of
vitamin D and an increased incidence and mortality of ovarian cancer. Some clinical
guidelines recommend the use of serum cancer antigen 125 (CA 125) levels for
diagnosis of epithelial ovarian cancer. Serum cancer antigen 19.9 (CA 19.9) is used for
the diagnosis of mucinous ovarian cancer. The aim of this study was to determine the
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Pleural fluid homocysteine and carcinoembryonic antigen for
diagnosis of malignant pleural effusion

J. D. Santotoribio', L. del Valle-Vazquez?, C. Cafiavate-Solano', A. Garcia-
de la Torre?, J. F. Cuadros-Mufioz', S. Perez-Ramos', M. J. Sanchez del
Pino*. 'Puerto Real University Hospital, Cadiz, Spain, *Health Center Las
Beatas, Sevilla, Spain, *Virgen de la Victoria University Hospital, Malaga,
Spain, *University of Cadiz, Cadiz, Spain

Background: Analysis of tumor markers (TM) in pleural fluid is a non-invasive
technique for identify of malignant pleural effusion (MPE). TM commonly used in
pleural fluid are Carcinoembryonic Antigen (CEA), Cancer Antigen (CA) 15.3, CA
125 and CA 19.9. Pleural fluid homocysteine (HCY) has been proposed as a TM
with high accuracy for diagnosis of MPE. The aim of this study was to develop a
multivariate model with pleural fluid TM for the diagnosis of MPE.

Methods: We studied pleural fluids obtained by thoracocentesis in patients with
pleural effusion. Pleural fluid CEA, CA 15.3, CA 19.9 and CA 125 were measured
by electrochemiluminescence immunoassay in modular E-170 (Roche Diagnostic®)
and pleural fluid HCY by nephelometry in BNII (Siemens Diagnostic®). Patients
were classified into two groups according to the aetiology of pleural effusion: benign
pleural effusions (BPE) and MPE. Pleural effusion was categorized as MPE if
malignant cells were demonstrated in pleural fluid or pleural biopsy. All variables
were included in a multivariate regression analysis to identify variables independently
associated with MPE.

Results: We studied 60 patients with ages between 1 and 96 years (median = 65.5
years), 28 women and 32 men. Thirty-one were BPE (12 trasudates, 7 parapneumonic,
3 tuberculosis and 9 other benign aetiology), and 29 were MPE (11 lung cancer, 4
breast cancer, 2 lymphomas, 2 mesotheliomas and 10 other tumors). The multiple
regression analysis identified HCY and CEA as variables independently to develop the
multivariate model, excluding the others TM. The multivariate model was:
HCY+CEA =-7.8646 + 0.5154 x HCY + 0.3927 x CEA

AUC, optimal cut-off value, sensitivity and specificity of pleural fluid TM and
multivariate model are shown in the following table (CI: confidence interval):

relationship between vitamin D deficiency and the tumor markers of ovarian cancer. AUC (95% CI) Cuteoff g:)lsitivity 95% z;;)eciﬁcity 95%
Method: We studied asymptomatic women without history of cancer, in which we
determined serum calcidiol, CA 19.9 and CA 125 levels in the same sample. Calcidiol, HCY+CEA 2)1;9<5030((§)(.)i]<())5-0.990) 0.3352 82.8 % (64.2-94.1) | 93.5% (78.5-99.0)
CA 19.9 and CA 125 were measured by electrochemiluminescence immunoassay in 0 85§ 0.745.0.935 6o
MODULAR E-170 autoanalyzer (Roche-Diagnostic®). The patients were classified HCY (é<0 0(()61) -0935) plx;ol/L 62.1%(42.3-79.3) | 90.3% (74.2-97.8)
into two groups: with vitamin D deficiency (calcidiol<20ng/ml) and without vitamin 0.819 (0.698-0.906)
D deficiency (calcidiol>20ng/ml). The statistical analysis was performed using the CA153 (1;’<0-00(51) ' 3LO0UL | 55.2% (35.7-73.5) | 100% (88.7-100)
MedCalc® software.
0.766 (0.639-0.865) \ 2q 0. \ e s
Results: 72 women aged 40-86 years (median=62 years); 26 with vitamin D CEA (p<0.0001) 438 ng/mL | 58.6% (38.9-76.5) | 93.5% (78.5-99.0)
deficiency (group 1) and 46 without vitamin D deficiency (group 0) were included in 0.687 (0.555-0.801)
. . . . . CA19.9 X . ’ 4.77U/L 48.3% (29.5-67.5 90.3% (74.2-97.8
this study. The median and the range of the variables are shown in the following table: (p=0.0066) o ) o )
CA 125 p>0.05 - - -

Group | n Age Calcidiol CAI99 CA125 Conclusi The combination of pleural fluid HCY and CEA was the best model to

0 46 (630?:;5 ég:g)"g/ml‘ @L1- §82l IL)J/L (0.66- égzgg)w L (.58 predict whether a pleural effusion is benign or malignant.

1 26 67 years 16.1 ng/mL (4.8- 9.94 U/L (0.60- 16.07 U/L (7.44-

(48-86) 19.6) 27.41) 28.25)

Mann-Whitney U test showed statistically significant differences between the two
groups with CA 125 levels (p=0.0016). No statistically significant was found with CA
19.9 (p>0.05). There was an inversely proportional correlation between serum levels
of CA 125 and calcidiol, Spearman’s coefficient of rank correlation (rho) was -0.346
(p=0.0036). No correlation was found between CA 19.9 and calcidiol (p>0.05).
Conclusions: Women with vitamin D deficiency have higher serum levels of CA
125 than women without vitamin D deficiency. Vitamin D deficiency could be an
important data for the diagnosis and management of ovarian cancer.
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Sensitive and Specific Detection of Variants in Circulating Tumor
DNA by Anchored Multiplex PCR and Next-Generation Sequencing

J. E. Lee!, N. Manoj!, J. Haimes', S. J. Mishkin', P. G. Roberts!, E. M.
Davis!, 1. McKittrick!, S. Elmore?, L. M. Griffin!, R. D. Walters', B. A.
Kudlow!, M. L. Gulley?, B. P. Culver'. ArcherDX, Boulder, CO, *University
of North Carolina School of Medicine, Chapel Hill, NC

Introduction: Liquid biopsies are a promising, minimally invasive alternative to
tissue biopsies that have potential cost, time and safety benefits, as well as a greater
ability to interrogate heterogeneous tumors. However, except in advanced disease
states, cell free DNA (cfDNA) is typically of low abundance and only a small portion
of cfDNA originates from tumor cells as circulating tumor DNA (ctDNA), which
tends to be highly fragmented (100-300bp). Therefore, NGS-based assays to detect
variants in ctDNA must be sensitive enough to detect mutations at allele frequencies
(AF) <2% from <100ng of highly fragmented DNA.

Methods: We developed the Archer® Reveal ctDNA™ 28 assay based on Anchored
Multiplex PCR (AMP™), a target enrichment method for NGS that uses unidirectional
gene-specific primers and molecular barcoded (MBC) adapters for amplification.
AMP is well suited to amplify small cfDNA fragments, as it only requires one intact
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primer-binding site within a fragment. Single primers capture target regions from both
strands independently, increasing the sensitivity of variant detection from low-input
samples. MBC adapters ligated prior to amplification permit post-sequencing error
correction, reducing background noise and increasing analytical sensitivity of ultra
low-allele frequency variant detection. Finally, variant filtering in the Archer Analysis
pipeline further increases the specificity of variant calls.

Results: Using commercially available reference ctDNA standards, we demonstrate
that genomic DNA present in plasma does not significantly impact amplification of
small, fragmented ctDNA with the AMP-based Reveal ctDNA 28 assay. Based on
sequenced reads, AMP enabled interrogation of more than 65% of the input molecules
from 50ng starting material. As a result, we show 100% detection sensitivity for 1%
AF variants using 10ng DNA input and 71.9% detection sensitivity for 0.1% AF
variants using 50ng DNA input. MBC-enabled post-sequencing error correction and
variant filtering reduced the number of false positives by 98%, resulting in 91.7%
specificity. Finally, mutations detected from liquid biopsy-derived ctDNA showed
cancer type-dependent concordance with tissue biopsy findings, and revealed
additional oncogenic driver mutations.

Conclusions: The Archer Reveal ctDNA 28 assay is a powerful tool for sensitive
and specific NGS-based detection of variants in ctDNA, demonstrating accurate allele
frequency quantification of synthetic reference standards. This assay is a promising
approach to characterize solid tumors from liquid biopsies, showing cancer type-
dependent concordance of tissue and plasma mutation profiles, as well as identification
of additional oncogenic driver mutations in ctDNA.

056

Development of ctDNA Reference Materials in a Human Plasma-
EDTA Matrix with low interfering endogenous DNA

L. Liu, S. Dasari, K. L. Norman. Thermo Fisher Scientific, Fremont, CA

Background: Liquid biopsy is a novel, non-invasive method for identifying
biomarkers present in circulating tumor DNA (ctDNA). Recent ctDNA detection
technologies could potentially revolutionize early cancer detection and therapeutic
monitoring in clinical laboratory medicine. However, with the advent of a breakthrough
technology comes an equally important need for novel reference materials and quality
assessment schemes to ensure quality test implementation. Development of ctDNA
reference materials is challenging due to the presence of endogenous, uncharacterized
DNA normally present in pooled human plasma. In this study, we developed ctDNA
reference materials based on the highly characterized NIST Genome in a Bottle
GM24385 in low interfering endogenous DNA human plasma-EDTA.

Methods: Plasma was collected from long term donors and screened for the presence
of blood borne pathogens and several cancer mutations. Single or double EGFR/
KRAS/NRAS cancer hotspot mutations at 10%, 5%, 1% and 0% allelic frequencies
in a background of the NIST genomic DNA was fragmented and spiked into the
plasma. The allelic frequency was determined using BioRad® droplet digital PCR
and fragment size distribution was analyzed on Bioanalyzer and TapeStation; all tests
were performed in triplicate, and the mean and standard deviation were calculated.

Results: Plasma screened negative for all infectious agents tested as well as for cancer
mutants described above. Allelic frequencies showed no difference between pre- and
post-spiking into plasma, and the observed frequencies were at 10% error of the target
frequencies. These data suggest that interfering endogenous plasma DNA levels
were negligible, which enabled precise control of allelic frequencies and controlled
definition of gDNA background. Notebly, fragmented ctDNA demonstrated a length
of 162 + 2.5 bp on Bioanalyzer, but was 205 + 2.6 bp on TapeStation, suggesting a
need for further nucleic acid sizing technology standardization.

Conclusion: A novel method for producing ctDNA controls has been developed that
enables preparation of a multitude of target mutations at a wide range of frequencies
with a known gDNA background. Simpler QC materials mimicking patient samples
will enable simpler ctDNA test method development and analytical validation, which
will be critical for laboratories to introduce ctDNA testing into the field.
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Analytical validation of a blood-based colorectal cancer and advanced
adenoma risk assessment LDT

R. Dillon, M. Blimline, J. You, A. Yee, J. Levy, S. Beasley, D. Cuevas, G.
F. Mina, V. Chan, J. Diggs, R. B. Carino, S. N. Kairs, J. Bucci, L. J. Croner,
B. E. Wilcox. Applied proteomics, San Diego, CA

Background: Colorectal cancer (CRC) is the second leading cause of cancer-related
death in men in the United States and the third leading cause in women. With a 5-year
survival rate of 90% for early-stage detection versus 13% for late-stage detection, early
detection of CRC is critical to reducing associated mortality. Despite the importance
of early detection, only ~60% of individuals who would benefit from screening are
actually tested. The low compliance rate to colonoscopy and fecal-based screening
suggests the need for an alternate blood-based test as a means to improve uptake. We
describe here the analytical performance validation of a 15-analyte multiplexed assay
that measures protein levels in plasma as a CRC and advanced adenoma (AA) risk
assessment to symptomatic patients.

Objective: This poster describes the analytical validation of a Lead Development
Test (LDT) multiplexed immunoassay as required by CAP/CLIA and performed in
accordance with CLSI guidelines.

Methods: A 5-panel electrochemiluminescent (ECL) multiplexed immunoassay
measuring 27 CRC-related proteins was developed on the Meso Scale Discovery
(MSD) U-PLEX platform. A discovery and validation study using this 5-panel assay
and a large patient population (n=4,435) with symptoms of colorectal neoplasia,
revealed a 15-analyte CRC and AA classifier with CRC clinical sensitivity and
specificity of 80% and 83%, respectively. The analytical performance of the
15-analyte (4-panel) classifier was further validated in accordance with CAP/CLIA
requirements to demonstrate analytical performance and clinical accuracy following
CLSI guidelines. A minimum of 74 plasma samples spanning the clinical reportable
range (CRR) for each analyte were used to demonstrate assay ruggedness, sample
stability, intra-day precision and inter-day relative accuracy. The specificity of each
analyte was evaluated using plasma samples spiked with common endogenous
interferants. Both the reportable and reference range for each analyte was established,
prior to demonstrating clinical accuracy of the 4-panel multiplexed assay using a
symptomatic patient cohort.

Results: Deming regression and Pearson correlation coefficients were used to assess
the precision and accuracy of each sample measurement across assay runs. Analysis of
intra-day precision and inter-day accuracy were within acceptable limits (Correlation
coefficient 0.82 - 0.92) for all analytes. Assay specificity was acceptable for all
analytes in the presence of a range of bilirubin and intralipid levels and only one
analyte displayed interference in grossly hemolytic samples. The dynamic range of
each assay spanned 2-3 logs with the LOD 1 to 4-fold below the CRR. Ruggedness
was found to be acceptable across all instrument systems tested as measured by
Deming regression and Pearson correlation. Sample stability was validated for up
to six freeze-thaw cycles for 3 panels and up to five freeze-thaw cycles for the 4"
panel. A Clinical accuracy study using the analytically validated multiplexed assay
demonstrated greater than 80% concordance with clinical calls.

Conclusion: Analytical validation demonstrates a high quality, low-burden LDT for
evaluating CRC and AA risk in a symptomatic patient population. The ability to
evaluate CRC risk with the ease of a blood draw provides an important tool in helping
to improve CRC screening compliance rates.

Troponin I levels as an early biomarker for cardiotoxicity after
chemotherapy with doxorubicin in women with breast cancer

R. Simdes!, L. M. Silva?, H. H. M. Oliveira%, A. P. Sabino', K. B. Gomes'.
!Pharmacy Faculty, Federal University of Minas Gerais, Belo Horizonte,
Brazil, *Ezequiel Dias Foundation, Belo Horizonte, Brazil

Background: Cardiovascular diseases in cancer patients are frequent events due
to chemotherapy, which has resulted in increased survival of patients but exposes
them to cardiotoxicity. The aim of this study was to evaluate the use of Troponin I
(Tnl) as a marker to identify early cardiotoxicity in women with breast cancer under
chemotherapy with anthracycline doxorubicin.

Methods: This study included 76 women (49.8 + 11.3 years old) with breast cancer
that received neoadjuvant chemotherapy with 372 mg/m? mean cumulative dose
of doxorubicin, divided in 3-4 cycles. The serum Tnl levels were evaluated before
the chemotherapy and immediately after the treatment. We used immunometric
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immunoassay kit. The sensitivity was 95% and the specificity was 93%, intra and
inter-assay coefficient of variation were 4.2 and 8.3%, respectively.

Results: No subject presented significant decline in left ventricular ejection fraction
evaluated trough echocardiogram. However, the median (interquartile-range) levels
of Tnl before treatment [0.012 (0.002) ng/mL] was significantly lower than Tnl levels
observed after chemotherapy [0.028 (0.013) ng/mL] (p<0.0001). Conclusion: The
elevation in Tnl levels observed in this group suggest increased risk of myocardium
injury after chemotherapy with doxorubicin. The use of Tnl may be important as a
biomarker for early intervention for cardiotoxicity progression in patients with breast
cancer receiving anthracycline therapy.

Genetic variants in the vascular endothelial growth factor pathway as
potential markers of ovarian cancer risk, therapeutic response, and
clinical outcome

L. Cao, Z. Ma, Q. H. Meng. MD Anderson Cancer Center, Houston, TX

Background: As a key regulator of angiogenesis, vascular endothelial growth factor
(VEGF) plays an important role in physiology of normal ovaries and pathogenesis
of ovarian cancer, such as tumorigenesis and metastasis. The objective of this study
was to assess the association of genetic variants in the VEGF pathway with ovarian
cancer risk, therapeutic response, and survival. Patients and methods: A cohort
of 339 ovarian cancer patients matched with 349 healthy controls by age, gender,
and ethnicity were tested for single nucleotide polymorphisms (SNPs) in VEGF and
VEGEF receptor (VEGFR) genes using the Illumina iSelect platform. The statistical
analyses were performed using Intercooled STATA software. P-value < 0.05 was
considered significant. The overall risk of ovarian cancer and likelihood of poor
treatment response were estimated as odds ratios (OR) with 95% confidence intervals
(95% CI) for each SNP using unconditional multivariate logistic regression. The
overall risk of death was estimated as hazard ratios (HR) and 95% ClIs for each SNP
using the Cox proportional hazards model. Results: 16 SNPs from 5 genes in the
VEGF-VEGFR axis were identified as significantly associated with an increased risk
of ovarian cancer. Among which, VEGFR-3 rs6877011 showed the highest risk of
ovarian cancer (OR, 1.66; 95% CI, 1.09-2.53), while VEGFR-1 rs11149523 showed
the lowest risk (OR, 0.51; 95% CI, 0.32-0.83). 10 SNPs from 4 genes were identified
as significantly associated with platinum-based chemotherapeutic response. Among
which, VEGFR-2 rs1531289 was associated with a favorable treatment response (OR,
0.64; 95% CI, 0.42-0.98), and all the other variants showed a significant association
with a poor chemotherapeutic response. In particular, VEGFR-1 rs8000288 showed
the highest risk of poor chemotherapeutic response (OR, 4.25; 95% CI, 1.10-16.43).
12 SNPs from 4 genes were identified as significantly associated with the overall
survival of ovarian cancer patients. Among which, fms like tyrosine kinase 3 (FIt3)
rs3003955 was the most significant variant associated with improved prognosis (HR,
0.59; 95% CI, 0.41-0.84), while VEGFR-1 rs17626553 was the most significant one
associated with poor prognosis (HR, 4.07; 95% CI, 1.86-8.92). Conclusions: Multiple
genetic variants in the VEGF pathway significantly associated with ovarian cancer
risk, therapeutic response, and survival are identified in our study. These findings may
provide a potential molecular approach for ovarian cancer risk assessment, patient
management and clinical outcome prediction.

Multi-organ Tumor Secretome Panel has Utility for Cancer Risk,
Treatment and Prognosis.

M. Obrenovich, S. Emancipator, D. Anthony. Case Western Reserve
University, Cleveland, OH

Background: A recognized function of the immune system is surveillance providing
the host with the ability to recognize and destroy foreign or altered self, e.g., cells
that undergo malignant transformation or recognized as “non-self”’. Hypofunctioning
immune surveillance is associated with a propensity for development of malignant
disease. Immunologic surveillance theory is supported by both evidence from the
experimental animal as well the human and has led to an intensive research effort to
develop practical modalities to prevent or treat cancer in the human by exploitation
of the immune system. Significant advances in the field of tumor immunotherapy
demonstrate that the immune system can selectively recognize and subsequently
destroy cancer cells. Normal immune mechanisms directed against cancer cells fail
due to a possible survival mechanisms used by the cancer cell to evade the immune
system. Tumors are known to shed or secrete soluble factors and cytokines into the
microenvironment, in particular sSTNFRs, which can bind surface TNF and suppress
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TNF activity. Methods: Antibody based Elisa kits and Peptide MRM LCMS methods
were used to provide data and proof of principal for our observations. Approach: The
purified serum protein product (50 pg) is incubated with cleavage enzymes. Multiple
reaction monitoring mode in which high signal intensity parent peptide and daughter
ion pair are selected for quantification. The cleavage products were identified using
purified protein by a series of experiments done by core mass spectrometry facility
using HPLC-electrospray-tandem mass spectrometry (LC-MS/MS) as proof of
principle and de-identified patient samples were quantitated during routine analyses
and confirmed by sandwich ELISA at Louis Stokes and elsewhere. Results: We have
preliminary data finding that STNFR1 values are generally 1/3 the value of sSTNFR2
and that STNFR2 Marker is best associated with cancer and apoptotic events and
that STNFR 1 and 2 both increase with INFLAMMATION, with AGE and during
UREMIA and that STNFRs are a predictor of morbidity and mortality and finally,
when both sSTNFR 1 and 2 are above 4,000 ug/ml the patient is at serious risk for
adverse outcomes including death. Table 1. The average and normal ranges for the
respective STNFR isotypes under various collection conditions and biologic fluid type.
*The urine values (n=33) for sSTNFR I and (n=27) for sTNFR II are not normalized
for creatinine content and medical histories for the “normal” range are not known for
this data set. Conclusion: The data for two of our panel markers can be concluded to
demonstrate that the responses exhibited linear function. Standard curves are plotted
to show the level of detection as a function of the Spiked-in amount in fmol with
R? 0f 0.997, 0.999, and 0.998, respectively and the linearity of the standard curves
along with tissue samples for all three MRM peptides. Preliminary data suggest the
limits of quantifications (LOQ) for all peptides was 50 amole/uL with a signal to noise
ratio greater than 10.We have monitored sTNFR in deidentified cancer patients as
compared to patients with ought know cancer and found a remarkable ability to detect
various cancer types from any random population pool.

A new blood test for colorectal cancer in high-risk subjects

L. J. Croner, A. Kao, R. Benz, J. E. Blume, R. Dillon, B. Wilcox, S. N.
Kairs. Applied Proteomics, Inc, San Diego, CA

Background

Colorectal cancer (CRC) is a broadly occurring and lethal cancer. CRC outcome
dramatically improves with early detection and curative resection; thus CRC screening
is recommended for U.S. patients over 50 years old. The gold standard screening test
is colonoscopy, with some stool-based tests also having good performance. However,
compliance with CRC screening recommendations is low; only about 60% of the
over-50 population undergoes testing.

A low-burden CRC test for non-compliant patients, such as a blood-based test, has
been widely sought. Signal may be stronger in patients with developed disease, such
as those with symptoms of colorectal neoplasia, than in average risk patients. If so,
the appearance of symptoms would offer an opportunity to provide low-burden CRC
testing with higher performance; the results could be used to direct only the highest
risk patients to colonoscopies.

Objective

The objective was to develop a blood-based CRC test with clinically useful
performance in patients with CRC symptoms. This was achieved by building a
classifier using samples from a truly representative intent-to-test (ITT) symptomatic
population, without filtering based on sample type.

Methods

Subjects. 4,435 patient samples were drawn from the Endoscopy II sample set.
Samples were collected at seven hospitals across Denmark between 2010 and
2012 from subjects with symptoms of colorectal neoplasia: abnormal bowel habits,
abdominal pain, rectal bleeding, unexplained weight loss, meteorism, anemia, and/or
palpable mass. Colonoscopies revealed the presence or absence of CRC.

Candidate biomarkers. 27 blood plasma proteins were selected as candidate
biomarkers based on a previous targeted-mass spectrometry study. Multiplexed
immunoassays were used to measure the concentration of these 27 proteins in all
4,435 samples. Age and gender were also considered biomarkers.

Classifier discovery and validation. 3,066 patients (340 CRC and 2,759 non-CRC)
were randomly assigned to the classifier discovery set. Machine learning was used to
build and test candidate classifiers in this set. A grid approach was used to examine
many combinations of data pre-treatment, predictor selection methods, predictor
numbers, and classifier algorithms. For each combination, 10-fold cross-validation
was used to assess diagnostic performance. Some classifiers were refined by allowing
up to a 25% indeterminate score range. The classifier that gave the best performance
was selected for validation.
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The remaining 1,336 samples (147 CRC and 1,189 non-CRC) were assigned to the
validation set. The classifier selected during discovery was applied to these samples
for final performance characterization.

Results

The final classifier was a logistic regression using 10 predictors : eight proteins, age,
and gender. In validation, the indeterminate rate was 23.2%, sensitivity/specificity
was 0.80/0.83, the PPV was 36.5%, and the NPV was 97.1%. This performance
compares favorably to that from other CRC blood tests.

Conclusions

The validated classifier presented here can serve as the basis for a blood-based CRC
test for symptomatic patients. Results from a test using this classifier can help assess
symptomatic patients” CRC risk, increase their colonoscopy compliance, and manage
next steps in their care.

062

The Potential for Ubiquitin Occupancy Profiles in Cancer Biomarker
Screening

V. Hristova, H. Zhang, D. Chan. Johns Hopkins University School of
Medicine, Baltimore, MD

Background: Post-translational modification (PMT) of oncoproteins can provide a
detailed profile of abnormal proliferative signaling in cancer. The pattern of disease
specific PTMs can serve as a biomarker for screening, diagnosis and treatment
assessment. Ubiquitin PTM is primarily responsible for protein degradation by the
26S proteasome and impaired ubiquitin signaling has been implicated in numerous
cancers. Ubiquitination also has non-degradation regulatory functions that contribute
to the overall ubiquitin profile of cells and can be utilized in diagnostic screening. This
discovery study examines ubiquitin occupancy, the presence or absence of ubiquitin
modification, across the proteome of an ovarian carcinoma cell line. In addition to
providing a unique ubiquitin occupancy profile this project has led to the discovery
of novel ubiquitination sites in the HER2 oncoprotein. The primary objective of this
project is to utilize stable isotope labeling by amino acids in cell culture (SILAC)
and LC-MS/MS to characterize the ubiquitin occupancy profile of SKOV-2 ovarian
carcinoma cells regardless if the PTM mediates protein degradation or is involved in
other regulatory functions. The second aim of study focuses on the novel ubiquitination
sites identified in HER2 and addresses their specificity to ovarian cancer.

Methods: SKOV3 cells are cultured in RPMI media with 10% FBS (Light) and
SILAC RPMI media containing "“C,L-lysine and "“C/"*N,-L-arginine (Heavy)
media supplemented with 10% FBS. Light cells are treated with MG132 proteasome
inhibitor as well as DMSO (control). Both Light and Heavy cells are harvested 6
hours post-treatment and lysed in urea buffer. Protein concentration is determined
for each sample and the Heavy and Light lysates are combined at a 1:1 ratio for each
treatment. The samples then undergo reduction and alkylation, followed by trypsin
digestion, and offline basic reversed phase (bRP) fractionation (Global samples). A
sub-faction of the peptides undergoes further K-e-GG ubiquitin remnant motif peptide
enrichment, following the initial bRP fractionation step (Ubiquitin-enriched samples).
Samples are subjected to LC-MS/MS using an Orbitrap mass spectrometer, and
protein identification and quantification are conducted using MaxQuant. Additionally
HER?2 co-immunoprecipitation is used to identify changes in HER ubiquitination and
examine HER binding-proteins under varying treatment conditions.

Results: Proteasome inhibition by MG132, shows overall enhanced protein up-
regulation in Global and Ubiquitin-enriched samples compared to DMSO. Ubiquitin
occupancy at all protein sites identified in the proteome is assessed and four HER2
ubiquitinated peptides exhibit a significant increase with proteasome inhibition.
Close to 45% of all ubiquitinated peptides do not exhibit increased levels with
MG132 inhibition, indicating ubiquitin modification at these lysine residues serves a
non-degradation function. Ubiquitin occupancy is assessed by comparing ubiquitin-
enriched and global peptides and provides a means of differentiation between protein
targets modified by ubiquitin for turnover and those ubiquitinated for trafficking or
other non-proteasome signaling.

Conclusion: Protein ubiquitination in SKOV3 ovarian carcinoma cells can be
classified into degradation and non-degradation signaling functions. The ability to
distinguish these proteins by SILAC-based quantitative proteomics allows
assessment of ubiquitin occupancy and generates a cell specific ubiquitin profile that
can be utilized in assessing abnormal proliferative signaling.
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Study of Tumor Markers in maintenance hemodialysis patients in
Eastern India

A. Hazra', S. Mandal?, J. Chakraborty’, J. Datta®. ‘Christian Medical
College (CMC), Vellore, TN, India, *AIIMS Jodhpur, Jodhpur, Rajasthan,
India, India, *ESI PGIMSR Manicktala, Jodhpur, Rajasthan, India, India,
YESI PGIMSR, Manicktala, Kolkata, WB, India

BackgroundTumour markers are routinely used for screening, diagnosis and follow
up of certain tumours. Renal failure is suspected to cause decreased excretion of some
but not all tumor markers. Tumor markers reference ranges need to be thoroughly
explored in renal failure patients.

Method 123 patients on maintenance hemodialysis in a hospital in eastern India were
tested for the tumor markers CA19.9, PSA (Total & Free), CA125, AFP, CEA, CA15.3
by chemiluminescence immunoassay on Beckman Coulter Access 2 and qualitative
Anti-HCV screen by ELISA. Patients had no known history or signs of malignancy. R
version 3.1.3 was used for the statistical analysis.

Result A significant number of patients had a raised value for the tumor markers.
About 66% patients had raised CEA, 25% raised CA125, 15% raised CA19.9, 9%
raised CA15-3, 7% raised total PSA and only 2% raised AFP levels. These increase
could not be attributed to hepatitis C or smoking. Only one of these patients had HCV
and she did not have high levels of the markers. Free PSA was detectable in about
80% of all patients but in patients who had high total PSA the free to total PSA %
ratio was not of the “high risk” type ie never below 10% and about half of them had
the ratio >25%.

Conclusion Two third of hemodialysis patients have significantly high level of CEA
whereas most of these patients do not smoke thus ruling out a confounding factor.
Similarly the high CA125 and CA15.3 could not be attributed to any peritoneal or
liver pathology eg hepatitis C. Thus majority of the traditional tumor markers we
tested seemed to be raised in a significant proportion of hemodialysis patients except
AFP, and thus all these markers should be interpreted with caution in these settings.

Tumor marker quantile distribution in hemodialysis patients

mean Reference False
IQR 0% | 25% | 50% 75% 100% positive
(sd) cut off
rate

AFP 3.26 2.51 0.54 | 1.83 |2.68 4.34 10.73 9 1 2%

(2.03) . . . X X A ng/ml o
CA |2251 )
19-9 | (42.96) 17.75 | 0.80 | 5.05 | 10.00 |22.80 | 389.00 | 35 U/ml 15%
CA |4036 .
125 (83.16) 2728 [0.70 | 5.50 | 12.45 |32.78 | 51830 |35U/ml 25%
CA | 1641 )
15-3 | (14.10) 12.58 | 1.50 | 7.95 | 13.05 |20.53 |92.40 31.3U/ml | 9%

433 o
CEA G.14) 331 0.23 | 2.10 |3.76 5.41 20.80 3 ng/ml 66%
tPSA 0.71 0.75 0.00 | 0.01 |0.25 0.76 8.12 * 7%

(1.42) : : : - : : ’
fPSA 0.24 0.26 0.00 | 0.01 [0.13 0.27 2.67 *x 7%

(0.43) . . . . . . o
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The Effect of Heparin on Measurement of High Sensitivity Cardiac
Troponin I: Influence on Diagnostic Misclassification at Decision
Thresholds.

M. E. Lyon', P. A. Kavsak?, A. W. Lyon'. ‘Saskatoon Health Region,
Saskatoon, SK, Canada, *McMaster University, Hamilton, ON, Canada

BACKGROUND: The combined influence of anticoagulant bias and imprecision on
hs-cTnl measurement on test interpretation is unknown. OBJECTIVES: 1) Determine
the effect of heparin on the measurement of hs-cTnl. 2) Audit concentration of heparin
in hs-cTni specimens. 3) Simulate the effect of heparin-bias on misclassification error
at hs-cTnl thresholds. METHODS: Serum pools (9, 35, 77 ng/L) were prepared with
patient specimens. Aliquots were dispensed into BD PST Lithium Heparin (n=5) and
hs-cTnl was measured using the Abbott ARCHITECT i2000. Heparin concentrations
were determined gravimetrically. Monte Carlo error simulation models were used to
assess the misclassification rate at hs-cTnl thresholds with heparin-biases observed
clinically and imprecision (0-20%). RESULTS: Heparin concentration demonstrated
a negative troponin-dependent bias on measurement of hs-cTnl: (9ng/L cTnl, y=
-0.006x + 9.32; 35 ng/L ¢Tnl, y=-0.012x + 35.56; 77ng/L cTnl, y=-0.041x + 76.99).
Whole blood heparin concentrations in hs-cTni specimens (n=167) ranged from
14.4 TU/ml to 96.6 TU/ml due to incomplete tube filling. Simulations predicted the
combined influence of assay imprecision and heparin-bias on misclassification would
be greatest at the 52 ng/L threshold: At CV=6%, a false-negative misclassification
of 0.5% with 95 IU/mL heparin, and false-negative misclassification of 0.2% in
the absence of heparin. CONCLUSION: Heparin potencies observed in clinical
practice have a negative bias on hs-cTnl measurements. The influence of heparin is
dependent upon troponin concentration and the predicted effect of heparin on hs-cTni
misclassification is slight and unlikely to influence clinical decisions.

Measurement of intact fibroblast growth factor 23 in patients with
heart failure with reduced ejection fraction

D. Gruson, B. Ferracin, S. Ahn, M. Rousseau. Cliniques Universitaires St
Luc, Bruxelles, Belgium

Background: Biomarkers can contribute to the prognostication of patients with
heart failure (HF) and to implementation of more tailored based approach. Fibroblast
growth factor 23 (FGF-23) is the most potent phosphaturic hormone and also
regulates bone and mineral metabolism. FGF-23 is a strong and independent factor of
adverse cardiovascular events and death in HF patients. However, most of the studies
were based on the measurement of C-terminal FGF23 and only few have investigated
the concentrations of intact FGF-23 (iFGF-23) in HF. We determined the circulating
levels of iIFGF-23 in patients with HF with reduced ejection fraction (HFrEF) as well
as its relation with cardiac biomarkers and adverse cardiovascular events. Methods:
One hundred thirty three chronic HF patients (females n=31; males n=102; NYHA
II-IV; mean age: 67 years; etiology: ischemic n=92, dilated cardiomyopathy n=41;
mean EF: 23 %) were enrolled in the study. The primary outcome was CV death.
Levels of iFGF-23 were measured at baseline with a recently released fully automated
and sensitive immunoassay. The 95th percentile of the reference interval of this assay
is 81 pg/mL. Levels of 25-hydroxyvitamin D (250HD), 1,25-dihydroxyvitamin D
(1,25(0OH)2D), PTH(1-84), B-type natriuretic peptide (BNP), N-terminal proBNP
(NT-proBNP), soluble ST2 (sST2) and Galectin-3 (Gal-3) were also determined.
Results: The median plasma level of iFGF-23 was 73 pg/mL and 56 patients (42%)
had values higher than the 95th of the reference interval. HF patients NYHA III-
IV have significantly higher iFGF23 (81 pg/mL) than NYHA II (57 pg/mL).
Concentrations of iFGF23 were not significantly different between dilated and
ischemic cardiomyopathies (67 vs. 77 pg/mL). Intact FGF23 correlated with left
ventricular ejection fraction (r = -0.18; P = .04), estimated glomerular filtration
rate (€GFR; r = -0.43; P < .001), PTH(1-84) (r = 0.41; P < .001), (1,25(OH)2D) (r
= -0.46; P < .001), Gal-3 (r = -0.39; P < .001) but not with age, (250HD), BNP,
NT-proBNP or sST2. After 8 years of follow-up, 106 patients reached the primary
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endpoint. Concentration of iFGF23 was significantly higher in HF patients who died
in comparison to survivors (87 vs 57 pg/mL). In patients with eGFR >60 mL/min
levels of iFGF23 remain associated to adverse cardiovascular events. Conclusions:
Intact FGF23 is a strong and independent predictor of cardiovascular mortality in
chronic HF.

Shorter Telomeres are Associated With Low Levels of Human
Telomerase Reverse Transcriptase and Fetuin-A In Patients With
Acute Myocardial Infarction

O. A. Mojiminiyi, R. Al Khaldi, N. Abdella. Faculty of Medicine, Kuwait
University, Kuwait, Kuwait

Background: Telomeres, which are tandem repeats of DNA sequences at the end of
eukaryotic chromosomes, have been linked to age related conditions and diseases
including cardiovascular diseases (CVDs), Telomere lengths are maintained by
telomerase and leukocyte telomere length (LTL) has been shown to be a marker of
cell senescence and CVDs risk. Leukocyte telomerase activity has been associated
with the presence and progression of calcified atherosclerotic coronary plaque in
patients with short LTL. Fetuin-A, an anti-inflammatory glycoprotein synthesized in
the liver, inhibits apoptosis of vascular smooth muscle cells and prevents heterotropic
calcification. Low Fetuin-A concentration has been shown to be associated with
overproduction of inflammatory cytokines, mitral and aortic calcification and cardiac
fibrosis. As short LTL and low telomerase have been implicated in the development
of atherosclerotic processes, this study explores potential associations between LTL,
human Telomerase Reverse Transcriptase (W\TERT) and Fetuin A as potential disease
markers in patients with Acute Myocardial Infarction (AMI). Materials and Methods:
LTL, hTERT, Fetuin A, Troponin I, and lipid profile were measured in 144 consecutive
patients with increased Troponin I and symptoms suggestive of AMI and 192 age,
gender and ethnicity matched healthy control subjects. AMI was diagnosed according
to National Academy of Clinical Biochemistry (NACB) guidelines Results: AMI
patients had significantly shorter (mean + SD) LTL and lower (mean + SD) hTERT
levels compared to controls - [0.9+1.1 vs 4.5+3.9, p<0.0001] and [23.0+5.5 ng/ml vs
32.948.9 ng/ml, p<0.0001] respectively. Serum levels of Fetuin A were significantly
(»<0.0001) lower in patients with AMI compared to control subjects - [31.9+9.5 ng/
ml vs 38.5+12.9 ng/ml]. LTL correlated negatively with Troponin I and Fetuin -A
levels (r = -0.13, p=0.02, r = -0.36, p=0.002). hTERT levels correlated negatively
with Troponin I (r = -0.19, p=0.003) and Fetuin -A (r = -0.28, p=0.004). Binary
logistic regression analysis showed that the odds ratio (OR) of having shorter LTL
and lower hTERT were 2.1 (95%CI 1.5-6.2) and 1.6 (95%CI 1.2-8.8) respectively in
patients with AMI compared to apparently healthy control subjects. Conclusions: We
postulate that lower levels of hTERT and Fetuin A could predispose to heterotropic
calcification in coronary-arteries. Short LTL and lower levels of hTERT and Fetuin A
are risk factors that may play significant roles in the pathogenesis of AMI. Estimation
of LTL, hTERT and Fetuin A could be useful adjuncts for the identification of patients
with high risk of CVDs. .

Diagnosis based on admission or rapid serial measurements using the
high sensitivity Abbott cardiac troponin I assay.

P. O. Collinson', D. Gaze?, S. Goodacre®. 'St George’s Hospital, London,
United Kingdom, *Westminster University, London, United Kingdom,
3University of Sheffield, Sheffield, United Kingdom

Objectives: To examine diagnostic and prognostic efficiency of admission and rapid
serial measurements of a high sensitivity cardiac troponin I (cTnl) assay.

Methods: Samples analysed were from the point of care arm of the RATPAC trial
(Randomised Assessment of Treatment using Panel Assay of Cardiac markers), set in
the emergency departments of six hospitals. Prospective admissions with chest pain
and a non-diagnostic electrocardiogram were randomised to point of care assessment
or conventional management. Blood samples were taken on admission and 90 minutes
from admission.. Samples were initially analysed using the Stratus CS (CS) (Siemens
Healthcare Diagnostics), range 30-50,000 ng/L 10% CV 60ng/L 99" percentile 70
ng/L. An additional blood sample was taken at admission and 90 minutes from
admission, separated and the serum stored frozen until subsequent analysis for cTnl
by using the Architect hsTnl (Abbott Diagnostics), range 1.1-50,000 ng/L 10% CV
4.Tng/L.

The universal definition of myocardial infarction (MI) utilising laboratory
measurements of cardiac troponin performed at the participating sites together with
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measurements performed in a core laboratory was used for diagnosis. Myocardial
infarction was diagnosed by the combination of a delta troponin plus a value exceeding
the 99th percentile. All patients were followed up to 30 days for major adverse cardiac
events (MACE).The following diagnostic strategies were examined: the admission
sample only using discriminants of 3 and 5 ng/L and the 99" percentile (26 ng/L);
serial measurements using the peak value and the same discriminants plus additional
use of an absolute delta value corresponding to a clinically significant change within
the reference interval at 10% imprecision (8.7 ng/L).

Results: 290 patient samples were available (175 male, median age 54.3 years, range
23.7-90.6) with 180 serial samples. The incidence of MI was 26/290 (9%) and MACE
7/290 (2.4%). For admission measurement MI was excluded as follows: 3 ng/L
220/290 (75.9%); 5 ng/L 233/290 (80.3%) with no missed MI at either discriminants;
26 ng/L 261/290 (93.1%) with 9 missed MI. For patients below the diagnostic
discriminant, there was no MACE at the 3 ng/L and 5 ng/L cut-offs and 3 MACE at
the 26 ng/L cut-off. Serial sampling did not improve diagnostic sensitivity for rule out
compared to admission sampling alone. Serial sampling detected 6 additional cases
where the initial sample had a value between 3 and 26 ng/L. In patients with troponin
above the low-level discriminants (3 ng/L or 5 ng/L) a positive delta value was seen
in 4/6 patients with MI and 4/45 (>3ng/L) and 4/27 (>5ng/L) patients without MI. A
delta value improved diagnostic specificity only when combined with use of the 99™
percentile as discriminant. 2 cases with MI had a delta which failed to exceed the
discriminant.

Conclusion: Rule out of MI using low-level discriminants with or without a delta
change was reliable. Rule in requires the use of the 99" percentile plus judicious
interpretation of a delta value. Delta values alone are unreliable to confirm or exclude
MIL.

Evaluation of the European Society of Cardiology recommended
rapid diagnostic algorithms in a challenging low risk cohort.

P. O. Collinson', D. Gaze?, S. Goodacre®. 'St George's Hospital, London,
United Kingdom, *Westminster University, London, United Kingdom,
SUniversity of Sheffield, Sheffield, United Kingdom

Objectives: To examine diagnostic efficiency of the proposed European Society of
Cardiology rapid diagnostic algorithms in a challenging low risk cohort.

Methods: Samples analysed were from the point of care arm of the RATPAC trial
(Randomised Assessment of Treatment using Panel Assay of Cardiac markers), set in
the emergency departments of six hospitals. Prospective admissions with chest pain
and a non-diagnostic electrocardiogram were randomised to point of care assessment
or conventional management. Blood samples were taken on admission and 90
minutes from admission. Patients were admitted if the initial of 90 minute sample
exceeded the 99" percentile for cardiac troponin I (cTnl) analysed using the Stratus
CS (CS) (Siemens Healthcare Diagnostics), range 30-50,000 ng/L 10% CV 60ng/L
99" percentile 70 ng/L. An additional blood sample was taken at admission and 90
minutes from admission, separated and the serum stored frozen until subsequent
analysis for cTnl by using the Architect hs ¢Tnl (Abbott Diagnostics), range 1.1-
50,000 ng/L 10% CV 4.7ng/L and high sensitivity cardiac troponin T (hs ¢TnT) by
the Roche high sensitivity cardiac troponin T assay hs-cTnT (Elecsys 2010, Roche
diagnostics), range 3 - 10,000ng/L, 10% CV 13ng/L, 99" percentile 14 ng/L.

The universal definition of myocardial infarction (MI) utilising laboratory
measurements of cardiac troponin performed at the participating sites together with
measurements performed in a core laboratory was used for diagnosis. Myocardial
infarction was diagnosed by the combination of a delta troponin plus a value
exceeding the 99th percentile. The two proposed algorithms for ruling out and ruling
in MI were then applied to the admission and serial samples to directly compare
diagnostic efficiency of the two analytes.

Results: 276 patient samples were available (169 male, median age 54.5 years, range
23.7-90.6) with 165 serial samples. The incidence of MI was 276 (9.4%). A single
measurement on admission excluded MI in 174/276 (63%) for hs cTnl with no missed
cases, negative predictive value (NPV) 100% and in 219/276 (79.3%) for hs ¢TnT
with 2 missed cases, NPV 99.1%. Serial sampling excluded 128/165 (77.6%) for hs
c¢TnT with no missed cases, NPV 100% and 149/165 (90.3%) for hs c¢TnT with 1
missed case, NPV 99.3%. 27/165 (16.4%) were classed as indeterminate for hs ¢Tnl
and 8/165 (4.8%) for hs ¢TnT. Rule in sensitivity for hs ¢cTnl was 100% (5/5) at 96.9%
specificity with no indeterminate cases. For hs ¢TnT rule in sensitivity was 40% (2/5)
at 96.3% specificity with 2 intermediate cases.

Conclusion: Both single measurement and serial measurement algorithms proved
excellent rule out tools but the rule in algorithm was less reliable in this patient group.
This probably reflects the difficulty of diagnoses in low risk patients with relatively
small troponin changes.
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Performance of body mass index and percentage of body fat to
identify risk factors for cardiometabolic disease in Thai adults

P. Srisawasdi', S. Vanavanan', M. Rochanawutanon', B. Intachak’, J.
Kerdmongkol!, K. Kruthkul?, M. H. Kroll’. 'Department of Pathology,
Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok,
Thailand, *Department of Medicine, Faculty of Medicine, Ramathibodi
Hospital, Mahidol University, Bangkok, Thailand, 3Quest Diagnostics,
Madison, NJ

Background: Body mass index (BMI) and percentage of body fat (PBF) are
commonly accepted measures of obesity, with specified cut-offs for age, gender and
race/ethnicities. Generally, Asian women have higher PBF and lower BMI than to
men and other ethnic populations. We aim to compare the performance of BMI and
PBF associate with obesity-related metabolic risks in the adult Thai population.

Methods: A total of 222 (64 men and 158 women), aged 21-79 years, outpatients
were recruited. To define obesity, we used the criteria >25.0 and >27.0 kg/m? for BMI
and >35% and >25.0% for PBF, for women and men, respectively. Blood samples
were analyzed for total cholesterol, triglycerides, low-density lipoprotein-cholesterol,
high-density lipoprotein-cholesterol, lipoprotein subclasses, apolipoprotein A-I,
apolipoprotein B, glucose, HbAlc, insulin, adiponectin, leptin, high sensitive
C-reactive protein and 25-hydroxyvitamin D.

Results: Among participants 42.3% were obese by PBF and 27.4% by BMI. Among
those subjects normal by BMI, 25% were obese by PBF and among those normal
by PBF, 7% were obese by BMI. Prevalence of metabolic syndrome was higher in
subjects obese by PBF only (51.2%) than those obese by BMI only (33.3%). Obese by
PBF showed greater association with the estimate of 10-year risk for coronary heart
disease (Framingham risk score and The American College of Cardiology/American
Heart Association guideline) than those obese by BMI. Using multivariable linear
regression analysis adjusted for age and smoking, PBF showed significant associations
with the lipid markers and adiponectin, while BMI associated with glucose metabolic
markers in men (all p <0.005). BMI was demonstrated a significant variable for lipid
and glucose metabolic markers as well as adiponectin levels in women (all p <0.05).
There was no association between high sensitive C-reactive protein with BMI or PBF
in men but there was with PBF in women. Both obesity indexes were significantly
related with leptin concentration independent of gender. Cardiometabolic risk markers
showed stronger association when both obesity indices were positive.

Conclusion: Obesity, in our Thai population, by PBF was more strongly associated
with cardiometabolic risk markers than obesity by BMI; however, obese by BMI
included those missed by PBF alone, thus both obesity indices provide information
associated with risk factors. Because of the differences between PBF and BMI
association with cardiometabolic risk markers and potentially cardiovascular disease,
obesity by PBF should be included with that of BMI when screening populations for
potential cardiovascular risk.

Characteristics of the new Beckman Coulter Access hsTnl Assay.

M. Thomas, P. Wynveen, C. Carollo-Neumann, M. Holland, S. Hausmann.
Beckman Coulter, Chaska, MN

BACKGROUND: In order to meet new IFCC guidance new Troponin I assays should
exhibit increased sensitivity (LoB, LoD and LoQ), precise measurement of c¢Tnl
concentrations in the range seen in healthy individuals and the capability to accurately
detect changes in ¢Tnl concentration within this range.

METHODS: The verification and clinical validation of the new Access hsTnl assay
was performed in accordance with CLSI guidelines.

RESULTS: Beckman Coulter’s new high sensitivity Access hsTnl assay exhibits
superior sensitivity in comparison to other currently marketed devices with an
estimated LoB of < 0.0005 ng/mL (0.5 pg/mL), LoD < 0.002 ng/mL (2 pg/mL) and
10% CV LoQ < 0.020 ng/mL (20 pg/mL). The estimated 99" percentile URL of a
random healthy population is 0.032 ng/mL (32 pg/mL) determined with < 3% intra-
assay and 8% Total imprecision. In addition, this new Access hsTnl assay is capable of
accurately measuring 0.010 ng/mL (10 pg/mL) changes in ¢Tnl concentrations. This
Access hsTnl assay accurately measures cTnl in comparison to a currently validated
device (correlation between Access AccuTnl+3 and hsTnl within 5%) and exhibits
< 5% bias between sample types (serum, plasma). The assay does not exhibit cross
reactivity to cardiac TnT, cardiac TnC, skeletal Tnl or skeletal TnT and is robust
against common interferences (400 mg/dL hemoglobin, 40 mg/dL bilirubin, 3000 mg/
dL triglyceride 60 mg/mL albumin, 1000 mg/dL fibrinogen, 28.8 U/mL heparin).
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CONCLUSIONS: Beckman Coulter’s new high sensitivity Access hsTnl assay is
highly sensitive and sufficiently accurate to precisely measure ¢Tnl in > 90% of the
normal population and meets new IFCC guidance to accurately detect changes in cTnl
concentration within healthy subjects. This new assay is currently is in development,
pending achievement of CE compliance and is not available for in vitro diagnostic

Combined troponin and CK-MB in early diagnosis of acute
myocardial infarction

D. B. Laskar, J. Michl, G. Ilyas, A. Zuretti, M. R. Pincus. Department
of Pathology, State University of New York Downstate Medical Center,
Brooklyn, NY

Background: Despite the great advances in early diagnostics and rapid treatment,
acute myocardial infarction (AMI) is the leading cause of death in the United States.
Diagnostic work-up for ruling out AMI includes electrocardiogram (ECG) and serum
biomarkers of cardiac injury testing. Two cardiac biomarkers of myocardial damage
commonly employed are the MB isozyme of creatine kinase (CK-MB) and the
inhibitory subunit of myocardial troponin (¢TnI). When myocardial cells are infarcted,
CK-MB and cTnl are released into the circulation at relatively high concentrations,
which can be detected and quantified in patient’s serum using immunoassays.
Although both markers have been found to rise within the first six hours after the onset
of AMI symptoms, there is some evidence that CK-MB may serve as a more reliable
marker in the acute period. Our aim is to investigate the combined use of serum c¢Tnl
and CM-MB for the early diagnosis of AMI.

Methods: This is a retrospective, cross-sectional study looking at CK-MB and
c¢Tnl serum levels for all patients entering our emergency department (ED) for the
month of January 2015 who presented for rule out AMI. We extracted CK-MB and
cTnl data from our laboratory information system for which both tests were ordered
and analyzed simultaneously. The records of these patients were also followed to
determine the final diagnoses. We will determine the sensitivity and specificity of
both tests.

Results: We’ve identified 148 patients (age range: 30 - 98 years; mean age: 64.5 + 14.6
years; M/F: 1.3/1) who presented to our ED to rule out AMI where both CK-MB and
cTnl were analyzed simultancously. Twelve of the 148 patient cohort were found to
have AMI. Of these either or both serum markers were found to be positive for eleven
patients, giving a combined sensitivity of 91%. Significantly, three of the patients with
negative troponins were found to be have positive CK-MB, and five other patients
were found to be positive for troponin and negative for CK-MB. The remaining three
patients were found to be positive for both markers. The specificity for troponin was
90% and that for CK-MB was 70%. The lower specificity for CK-MB derives from the
occurrence of positive CK-MB values for patients with end-stage renal disease and/
or acute exacerbations of congestive heart failure in patients who were subsequently
found to be negative for AMI, findings which we are exploring further.

Conclusion: Our preliminary results suggest both tests should be performed on
patients with rule out AMI. A positive result from either test increases the diagnostic
accuracy and allows early diagnosis of this condition.

Red Cell Distribution Width and Cardiovascular Risk: Insights from
de Longitudinal Study of Adult Health (ELSA-Brasil)

N. M. Carvalho, C. B. Maluf, S. M. Barreto, R. C. P. dos Reis, P. G. Vidigal.
Universidade Federal de Minas Gerais, Belo Horizonte, Brazil

Background: Red Cell Distribution Width (RDW) is a quantitative laboratory test
that measure the variability in the size of circulating erythrocytes. RDW is easily
obtained with automated hematology analyzers, as part of complete blood count
(CBC), and is generally used as an indicator of the differential diagnosis of microcytic
anemia. Recent studies have shown that RDW is a predictive, diagnostic, and
prognostic marker of mortality and cardiovascular events in general population as
well as in patients with cardiovascular diseases (CVD). Although pathophysiological
mechanisms are still unclear, the evidence obtained so far encourages further research
on the RDW in different populations and clinical settings. The aim of this study was
to investigate the relationship of the RDW with CVD risk factors included on the
Framingham Risk Score (FRS), and the score itself, in participants of the Longitudinal
Study of Adult Health (ELSA-Brasil). Methods: We used the baseline data (2008-
2010) of 5136 civil servants (aged 35-74 year) enrolled in the ELSA-Brasil study.
RDW were quantified by coefficient of variation of red blood cells volume (RDW-
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CV%) using XE 2100 D hematologic analyzers (Sysmex, Kobe, Japan), that use
impedance technology to estimate particle count and volume. The population was
distributed according to their exposure to different risk factors, and stratified for
cardiovascular risk, based on FRS. The association of RDW with CVD risk factors
was performed using the Spearman test. Multiple regression analysis was used to
estimate the association of RDW measures with the FRS, after adjusting for variables
that can increase the variation in the volume of red blood cells, and for variables that
are not part of the FRS, but can increase CVD risk.

Results: RDW (adjusted r>=0.517; p<0.001) was independently associated with the
FRS after adjustment for age, education, skin color, body mass index, abdominal
obesity, metabolic syndrom, bariatric surgery, hemoglobin concentration, mean
corpuscular volume, platelets, C-reactive protein, estimated glomerular filtration rate,
vitamin supplement use, dietary folate, iron and vitamin B12 intake, . It was observed
that a one unit increase in RDW increases the FRS by 1.15%.

Conclusion: In this large cohort of free living Brazilians, ours results showed that
increased RDW is independently associated with higher CVD risk based on the FRS.
The investigation of inexpensive, easily obtained, and widely used markers, such as
RDW, should be strongly encouraged in order to confirm its potential in predicting
of adverse cardiovascular events. The prospective follow up of the participants will
may help to clarify if RDW can add accuracy to the CVD risk stratification in this
population.

Prognostic significance of Cystatin C in Acute coronary syndrome

S. Panakala!, R. Kondreddy!, J. R. Peela?, A. K. Rawal?, J. R. Kooriyil?,
M. Prasad’, M. G. L. El Fituri*, L. T. Peela’, S. Shakila®. 'Department of
Biochemistry,Mamatha Medical College, Khammam, India, *St Matthews
University, Grand Cayman, Cayman Islands, *Narayana Medical
College Hospital, Nellore,Andhra Pradesh, India, *Department of Global
Health,College of Global Public Health,New York University, New York,
NY, °Great Eastern Medical School, Srikakulam,Andhra Pradesh, India,
*Department of Biochemistry,Faculty of Medicine,Quest International
University Perak, Ipoh, Malaysia

Back ground: Coronary artery disease(CAD) is a condition in which there is an
inadequate supply of blood and oxygen to a portion of the myocardium. The clinical
spectrum of CAD is stable angina (SA), unstable angina (UA) and myocardial
infarction (MI. ACS includes UA and MI. The frequency of ACS is extremely high
among Indians; India has the highest burden of ACS in the world. The rising incidence
of ACS in Indians may be associated with changes in the lifestyle, the westernization
of the food practices, the growing prevalence of diabetes mellitus and probably
genetic factors. In recent years cystatin C has emerged as a potential marker for
cardiovascular risk and predicts the cardiovascular events. Cystatin C is a naturally
occurring protease inhibitor that protects the host tissue from cysteine proteases,
which is a proatherogenic factor. Materials and Methods:Study group comprised
of 114 patients diagnosed as having ACS based on clinical and bio-chemical criteria.
Control group included 66 age and sex matched subjects (non ACS cases) using the
above mentioned criteria. Results:In this study, significant increase of mean serum
cystatin C levels was observed in ACS cases than controls. Highest mean cystatin C
values were observed in MI than UA . Highest mean cystatin C values were observed
in ACS cases with risk factors. Conclusion: Cystatin C plays an important role in
the development of ACS and serum cystatin C is a might have a role as a prognostic
marker in patients with ACS.

Performance Evaluation of the Atellica® IM High Sensitivity
Troponin I Assay

R. C. Payne', H. Zhang', L. Halik', J. Conklin', B. Valdivia', A. Chase?, C.
DiPasquale!, F. Lu', J. Balderson®, R. Gorman’, J. Lei', H. Mindicino!, C.
Conarpe-Martinez', M. Anostario', R. Christenson®, F. Apple’, B. Plouffe!,
J. Freeman'. ‘Siemens Healthcare Diagnostics, Tarrytown, NY, 2Siemens
Healthcare Diagnostics, Walpole, MA, 3Siemens Healthcare Diagnostics,
Newark, DE, *Department of Pathology, University of Maryland School of
Medicine, Baltimore, MD, °Hennepin County Medical Center, Minneapolis,
MN

Introduction: The 2015 European Society of Cardiology guidelines propose
algorithms for faster rule-in or rule-out of AMI in patients and for the management of
NSTEMI. High-sensitivity cardiac troponin I (cTnlI) assays will more accurately and
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precisely measure changes in c¢Tnl concentrations in serial draws providing useful
data to assist in identifying acute versus chronic cTnl elevations, and acceptable rule-
in and rule-out performance within 1 to 3 -hours of presentation. This study evaluated
the performance of Siemens High Sensitivity Troponin I (TNIH) assay' developed for
use on the Atellica Immunoassay Analyzer? is presented. The assay is a dual-capture
sandwich immunoassay using preformed magnetic latex particles, a proprietary
acridinium ester for chemiluminescence detection, and three monoclonal antibodies.

Methods: The limit of blank (LoB) and limit of detection (LoD) assessments used
three reagent lots on two Atellica immunoassay systems with both lithium heparin
and serum matrixes and run according to CLSI EP-17A2. LoD studies collected 60
replicate measurements for each of 10 serum and 10 lithium heparin samples per lot
and per system. CLSI protocol EP12-A2 was followed to compare the Atellica TNIH
assay to the ADVIA Centaur TNIH assay with n = 144 AMI patient samples spanning
the range of reportable results. The 99" percentile cutoff values were established
using a well-characterized population of apparently healthy subjects (n=2007)
in both lithium and serum matrixes. Clinical correlation of cTnl levels above the
99% percentile to adjudicated AMI diagnosis is assessed in all-comer emergency
department (ED) subjects in both sample matrixes.

Results: The LoB was 0.58 ng/L across two Atellica Immunoassay analyzers and
three reagent lots. LoD was determined to be 1.27 ng/mL. The cTnl concentration
at 20% CV_ . (LoQ) had a pooled value of 2.51 ng/L. 75% of the normal health
population was above the LoD. The observed assay repeatability on the Atellica
Immunoassay analyzer ranged from 4.0 to 5.4% CV, and within-lab precision
ranged from 5.2 to 7.0% CV between 9 and 20 ng/L. Above 20 ng/L repeatability
on the Atellica Immunoassay analyzer ranged from 0.9 to 3.2% CV, and within-lab
precision ranged from 1.9 to 5.2% CV. The repeatability and within-lab precision at
the pooled (female and male) 99" percentile (45.2 ng/L) were 2.8% CV and 3.7% CV,
respectively. The 99™ percentile observed for females is 34.11 ng//L and for males
53.48 ng/L. Method comparison between the Atellica IM TNIH and ADVIA Centaur
TNIH assays yielded slopes of 104 to 109% across the three reagent lots. Clinical
sensitivity and clinical specificity in pooled-genders at 1, 2, 3, and 6-9 hours post ED
presentation ranged from 88 to 94% and 87 to 91% respectively.

Conclusion: The Siemens Atellica IM TNIH assay has a 10% Total CV at a cTnl
concentration 10-fold lower than the 99th percentile. This new TNIH assay allows the
establishment of gender specific 99" percentile cutoffs, and shows acceptable clinical
utility in an all-comer ED population.

!'Under development. Not available for sale in US. Not CE marked. The performance
characteristics of this device have not been established. .

Diagnostic Performance of High Sensitivity Cardiac Troponin I for
the Diagnosis of Myocardial Infarction

K. Schulz, y. sandoval, S. Smith, S. Love, A. Sexter, J. Nicholson, F. Apple.
Hennepin County Medical Center, Minneapolis, MN

Background: The purpose of the present study was to compare the diagnostic
performance of high sensitivity cardiac troponin I (hs-cTnl) vs. contemporary
cTnl assays using the 99" percentile, alone or in combination with normal
electrocardiogram (ECG), to rule-in and rule-out acute myocardial infarction (MI),
including the integration of serial changes (delta) to improve the rule-in for acute
MI. Methods: Our prospective, observational cohort enrolled consecutive patients
presenting to the emergency department in whom serial ¢Tnl measurements, using
both a contemporary cTnl assay (clinically used; 99" percentile 30 ug/L) and a hs-
cTnl (investigational; sex-specific 99" percentiles: male 34 ng/L, female 16 ng/L)
assay (Abbott Diagnostics), were obtained on clinical indication at Hennepin County
Medical Center (Minneapolis, MN, USA) (Use of TROPonin In Acute coronary
syndromes [UTROPIA]; NCT02060760). Diagnostic performance for acute MI,
including analyses by MI subtypes (types 1 and 2 MI), and 30-day risk stratification
safety outcome of acute MI or cardiac death, were examined. Results: Among
1,631 patients, acute MI occurred in 12.9% using the contemporary c¢Tnl assay and
10.4% using the hs-cTnl assay. For ruling-out acute MI, serial contemporary cTnl
measurements at 0/3/6h with concentrations <99" percentile and a normal ECG had a
NPV 99.5% (95% CI: 98.6-100) and sensitivity of 99.1% (95% CI: 97.4-100) for both
the diagnostic and safety outcome. Conversely, serial hs-cTnl measurements at 0/3h
with concentrations <99" percentile and a normal ECG had a NPV and sensitivity of
100% (95% CI: 100, 100) for both the diagnostic and safety outcome. For ruling-in
acute MI, the contemporary c¢Tnl assay had specificities of 84.4% (95% CI: 82.5-86.3)
at presentation and 78.7% (95% CI: 75.4-82.0) with serial testing at 0/3/6h, improving
to 89.2% (95% CI: 87.1-91.3) using a relative delta ¢Tnl value >150%. In contrast
the hs-cTnl assay had specificities of 86.9% (95% CI: 85.1-88.6) at presentation and
85.7% (95% CI: 83.5-87.9) with serial testing at 0/3h, improving to 89.3% (95% CI:

Tuesday, August 1, 9:30 am — 5:00 pm

87.3-91.2) using an absolute delta hs-cTnl >5 ng/L. In early presenters (< 2h), using
the hs-cTnl assay the sensitivity and NPV were 100% (95% CI: 100-100) at 0/3h,
alone or in combination with a normal ECG for the diagnostic outcome of acute MI.
Conclusion: Both the hs-cTnl and contemporary cTnl assays are excellent in ruling-
out acute MI following consensus recommendations predicated on the use of a) serial
testing and b) the 99 percentile upper reference limit, when used in combination with
anormal ECG. Delta values improve the specificity for acute MI and varied according
to whether the initial sample was normal or increased.

Dietary Biotin Causes a Negative Interference for Troponin in the
Advia Centaur Assay

F. Fouladkou, A. Wu, K. Lynch. San Francisco General Hospital, San
Francisco, CA

Introduction: Biotin, a common over-the-counter supplement, is involved as a
coenzyme in several carboxylation reactions and its effects in strengthening hair and
nails, controlling blood glucose levels, and easing peripheral neuropathy are well
known. The recommended daily dose of biotin is 30 pg for adults. Biotin levels in
the general population range from 0.3 to 1 ng/mL (1.2 to 4.3 nmol/L). Levels have
been reported to reach 494.9 + 161.0 ng/ml to 823.8 + 303.1 ng/ml (Cmax) in 1.25
h to 1.5 h (tmax) after administration of a single dose of 100 to 300 mg in patients
on high dose biotin supplementation respectively. Sufficient biotin concentrations in
serum can lead to falsely increased (competitive assay) or falsely decreased (sandwich
assay) results in immunoassays utilizing the biotin-streptavidin interaction.

Objectives: The aim of our study was to characterize the extent of biotin-mediated
interference in ADVIA Centaur XP immunoassays. We studied the potential biotin
interference in both competitive (free T4) and non-competitive immunoassays
(troponin I and intact parathyroid hormone).

Methods: Biotin interference studies were performed by spiking increasing
concentrations of biotin from 3-100 ng/mL (8 concentrations) into remnant serum
patient pools. For troponin, 5 pools were evaluated at the following concentrations:
0.04, 0.09, 0.13, 6, and 8.5 ng/mL (99" percentile < 0.04 ng/mL). In addition, 18
individual remnant samples ranging from 0.05-0.27 ng/mL were evaluated after
spiking in 100 ng/mL biotin. For iPTH and free T4, three and five serum pools,
respectively, were evaluated as described for troponin. All measurements were
performed on the ADVIA Centaur XP. A concentration differing by >10% was
considered significant interference. MagnaBind™ streptavidin beads, which can
be used for affinity purification of biotin labeled molecules, were evaluated in
three serum pools in attempts to reverse the interferences observed. To remove the
MagnaBind Beads from the suspension, an external magnetic field is used. The beads
were washed three times with PBS and 70 pl of MagnaBind™ Streptavidin beads
were added to serum samples and incubated on a shaker at room temperature for 1
hour. Four conditions were evaluated and compared, original sample with or without
biotin and with or without Streptavidin bead treatment.

Results: No significant difference was observed for free T4 or iPTH after biotin
treatment at all concentrations. However, significant differences (>10%) were
observed for troponin with concentrations greater than 50 ng/mL in all 5 serum pools.
At 100 ng/mL biotin, concentrations were decreased up to 90%. In the 18 individual
patient samples with troponin levels right above the 99™ percentile (0.05-27 ng/mL),
14 samples dropped to below the 99" percentile after addition of 100 ng/ml biotin.
The MagnaBind™ streptavidin beads successfully reversed the biotin interference.
Conclusions: This study verified that the TRPI assay is sensitive to biotin interference.
The magnitude of interference could have a potential clinical impact on patients
taking biotin supplements. It highlights the importance of laboratory, physician, and
patient awareness of potential biotin interference in immunoassays.

Plasma Kynurenine predicts severity of heart failure and associates
with established biochemical and clinical markers of disease

T. B. Dschietzig', K. Kellner?, J. Ruppert', F. P. Armbruster', V. Mitrovic®.
Immundiagnostik AG, Berlin, Germany, >Neuroimmun GmbH, Karlsruhe,
Germany, *Kerckhoff Clinic, Bad Nauheim, Germany

Background: Kynurenine (KYN) is a metabolite of tryptophan (TRP) produced
by the enzyme indoleamine 2,3-dioxygenase. Apart from exerting effects on neuro-
regulation and cancer immunology, KYN and its metabolites impact on vascular
inflammation, endothelial integrity, and oxidative stress. KYN or the KYN-TRP
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ratio have recently been suggested to predict cardiovascular prognosis, particularly
in coronary artery disease (CAD). Data on chronic heart failure (CHF) are scarce.
Methods: In 114 patients with diastolic or systolic CHF, we investigated a possible
relation between KYN and CHF severity. KYN was determined using an ELISA
(Neuroimmun GmbH and Immundiagnostik).

Results: Baseline KYN increased with NYHA class (p < 0.001) and was significantly
higher in deceased versus survivors (p = 0.01). The discrimination between dead and
alive by KYN (ROC AUC 0.70) was at least comparable to that afforded by NT-
proBNP (AUC 0.66). In bivariate logistic regression, KYN was a significant predictor
of death (OR 1.44 [1.03 - 2.00]) as opposed to NT-proBNP (OR 1.00). In univariate
analyses, KYN associated negatively with left ventricular ejection fraction (Pearson’s
r=-0.33, p <0.001), estimated GFR (Pearson’s r =-0.61, p < 0.001), as well as peak
oxygen uptake during exercise (subgroup of patients only) (Pearson’s r = -0.64, p =
0.004); and positively with NT-proBNP (Pearson’s r = 0.52, p < 0.001).Conclusion:
This is one of the first reports to show that KYN reflects the severity of CHF and has
predictive power therein. KYN furthermore associates with established markers of
clinical severity, such as renal function, exercise capacity, NT-proBNP, and systolic
function.

Development of immunoassay for the high sensitive measurement of
cardiac Troponin I for LUMIPULSE® G systems

T. Tokunaga', C. Okamura', S. Kojima!, V. Kostanjevecki?, G. Jannes?,
K. Aoyagi'. 'Fujirebio Inc., Tokyo, Japan, *Fujirebio Europe N.V.,, Gent,
Belgium

Background: Troponin I is a subunit of the troponin (Tn) complex, which is a
heteromeric protein bound to the skeletal and cardiac muscle thin filaments. The
cardiac troponin I (cTnl) is expressed exclusively in heart. Normal c¢Tnl levels in
blood are very low and increase substantially with heart muscle damage. They start
to rise within an hour after the onset of acute myocardial infarction (AMI), peak
at approximately 24 hours and return to baseline over 7 to 10 days. Current high
sensitive cTnl assays are able to detect elevated levels of cTnI within 1 to 3 hours after
the onset of chest pain. Given the improved sensitivity, the longer diagnostic window
and tissue-specificity, cTnl is the preferred biomarker for the detection of myocardial
necrosis compared to other available biomarkers. We have developed a fully
automated chemiluminescence enzyme immunoassay (CLEIA) for LUMIPULSE G
systems (LUMIPULSE G1200 and LUMIPULSE G60011) for the quantitative and
high sensitive measurement of ¢Tnl. In this study, the analytical characteristics of the
new Lumipulse G hs Troponin [ assay were evaluated.

Methods: High-sensitivity c¢Tnl assay for LUMIPULSE is a two-step sandwich
CLEIA as a principal. The resulting reaction signals are derived within 30 minutes/
test, and are proportional to the amount of ¢Tnl in the serum or plasma sample
allowing quantitative determination of c¢Tnl. Analytical performances of the assay
were evaluated on LUMIPULSE G1200 according CLSI guidelines.

Results: The detection limit (LoD) of the assay was 1.9 pg/mL, and the cTnl
concentration corresponding to a total CV of 10% was 7.3 pg/mL (LoQ). Linearity
was demonstrated over the range 1.0 to 43,098.1 pg/mL. The assay did not exhibit
cross reactivity to cardiac TnT, cardiac TnC, skeletal Tnl or skeletal TnT, and was
not affected by various interferences in blood (bilirubin, hemoglobin, triglycerides,
chyle, total protein, rheumatoid factor or HAMA). The assay’s total imprecision was
< 7.2% CV. The correlation coefficient and the regression slope between serum and
plasma (Li heparin, K2 EDTA or Na citrate) samples were 1.00 and > 0.90 (0.96,
0.90 or 0.98), respectively. The estimated 99th percentile URL in serum for a healthy
population were overall 26.9 pg/mL and, 29.4 pg/mL and 21.4 pg/mL in male and
female, respectively. The imprecision estimated at the 99th percentile was < 4.6%CV
(calculated from the precision profile). The percentage of measurable cTnl values
below the 99th percentile and above the LoD (= 2.1 pg/mL used) was 68.1%. The
correlation coefficient and the regression slope of Lumipulse G hs Troponin I and
ARCHITECT STAT High Sensitive Troponin I (Abbott) were 1.00 and 1.05,
respectively (N=63).

Conclusion: The Lumipulse G hs Troponin I assay showed to be sensitive, specific
and precise. The performance of the assay met current requirements for a high
sensitive assay to be used as an aid in the diagnostics and risk management of acute
coronary syndrome patients.
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Hyperuricemia and clustering of cardiovascular risk factors in the
Chinese adult population

J. Wu!, L. Qiu!, X. Cheng!, T. Xu?, W. Wu!, X. Guo!, G. Zhw?. ! Department
of Clinical Laboratory, Peking Union Medical College Hospital, Peking
Union Medical College & Chinese Academy of Medical Science, Beijing,
China, *Department of Statistics, Institute of Basic Medical Sciences,
Chinese Academy of Medical Sciences & Peking Union Medical College,
Beijing, China, *Department of Pathophysiology, Institute of Basic Medical
Sciences, Chinese Academy of Medical Sciences & Peking Union Medical
College, Beijing, China

Background: Hyperuricemia is common in China and the relevance of hyperuricemia
and cardiovascular disease (CVD) risk has been highlighted, but to date there has been
no large-scale study for China adults covering different racial populations. The aim
of this study was to estimate the current prevalence of hyperuricemia and evaluate the
associations between hyperuricemia and cardiovascular risk factors (CRFs) clustering
in a large sample of China adults including a plurality of ethnic minorities.

Methods: A cross-sectional survey in a nationally representative sample of 22983
adults aged 18 years and older was conducted from 2007 to 2011. Questionnaire data
and information on anthropometric characteristics, and laboratory measurements were
collected. Hyperuricemia was defined as SUA > 416 mmol/L for men or SUA > 357
mmol/L for women. Major CRFs including dyslipidemia, hypertension, diabetes,
current smoking, and overweight were estimated and clustering of CRFs were
analyzed.

Results: The prevalence of hyperuricemia was 13.0% (18.5% in men and 8.0% in
women) among adults in China. Overall, hyperuricemic subjects had higher prevalence
rates of > 1, > 2 and > 3 CRFs clustering than non-hyperuricemic subjects (80.6%,
49.4% and 21.8% vs. 81.1%, 54.8% and 24.8% in men; 80.6%, 49.4% and 21.8%
vs. 58.1%, 27.2% and 8.6% in women). Hyperuricemia is positively associated with
dyslipidemia, hypertension and overweight in both men and women. Furthermore, the
odd ratio and 95%CI of hyperuricemia with 1, 2 and > 3 CRFs were 1.22(1.03-1.45),
2.03(1.72-2.40) and 3.04(2.57-3.59) for men, and 1.49(1.22-1.83), 2.49(2.01-3.07)
and 4.06(3.23-5.11) for women, respectively.

Conclusion: A high prevalence of hyperuricemia and CVD risk factors clustering are
common among Chinese adults. Coexistence of more CVD risk factors was associated
with significantly increased risk of hyperuricemia and a stronger association of
hyperuricemia with CVD risk factors clustering was found in females than in males.
Guidance and effective lifestyle intervention are required to prevent hyperuricemia
and reduce the cardiovascular disease risk in China.

Cardiac Troponin I Measured with the Singulex Sgx Clarity™ ¢Tnl
Assay: A Step Forward on High Analytical Sensitivity

A. Garcia-Osuna', A. Alquezar-Arbe?, A. Duran-Cambra®, M. Grau-
Almirall', R. Perez-Calleja', U. Enkhbayar*, J. Todd*, A. Sionis?, J. Ordonez-
Llanos'. 'Department of Clinical Biochemistry. Hospital Santa Creu i Sant
Pau, Barcelona, Spain, *Department of Emergency. Hospital Santa Creu i
Sant Pau, Barcelona, Spain, ’Department of Cardiology. Hospital Santa
Creu i Sant Pau, Barcelona, Spain, *Singulex, Inc., Alameda, CA

Background: High-sensitivity cardiac troponin (hs-cTn) assays measure the 99"
reference percentile (p99) value with an appropriate low imprecision. The improved
analytical sensitivity of hs-cTn assays permits to observe cTn kinetics in shorter
periods than with previous assays. The Sgx cTnl Assay (Singulex Inc., Alameda, CA),
currently for investigational use only, uses the Single Molecule Counting technology
for cTnl detection at concentrations otherwise undetectable with previous assays. Aim:
We calculated the p99 and evaluated the clinical performance of the Sgx cTnl Assay
in chest pain (CP) patients. Methods: The hs-cTnl assay was run on the Sgx Clarity™
System. The limits of blank (LoB) and detection (LoD) were preliminary assessed by
the manufacturer to be 0.02 and 0.08 pg/mL, respectively. The limit of quantitation
(LoQ) was 0.53 pg/mL at 10% CV and 0.14 pg/mL at 20% CV.The percent hs-cTnl
healthy-subject detection was analyzed in 359 self-declared healthy blood donors;
those with antecedents of cardiovascular risk factors or diseases were excluded. The
p99 was calculated with a non-parametric method. Hs-cTn was measured in 144 CP
patients prospectively admitted to our emergency room; patients with ST-elevation
myocardial infarction were excluded. Sgx cTnl and hs-cTnT (Roche Diagnostics)
were measured at admission (Oh) and 1h later. Sgx cTnl concentrations were evaluated
using the p99 values obtained in the healthy population. Hs-cTnT concentrations were
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evaluated using the cutoff values proposed in the 0-1h algorithm of the 2016 European
Society of Cardiology (ESC) guidelines. Final diagnoses were adjudicated by two
independent physicians. Results: Median age of healthy donors was 47 years (range
18-65 years), 49.9% were female and Sgx ¢Tnl ranged between 0.06 and 10.9 pg/
mL. Based on the observed preliminary LoD, Sgx c¢Tnl was detectable in 99.5% of
healthy subjects. The p99 of the overall population was 6.74 pg/mL (obtained at 1.8%
CV), but sex differences existed: the p99 was 3.35 pg/mL in females (3.1% CV) and
9.24 pg/mL in males (1.34% CV). Median age of CP patients was 70 years (range 26-
100) and 63.8% were males. Smoking, hypertension, diabetes, dyslipidemia, and renal
dysfunction existed in 17%, 60%, 33%, 58%, and 12% of the patients, respectively.
NSTEMI was diagnosed in 10.6% and unstable angina in 4.9% of the cases. Coronary
angiography was performed in 14.9% of the patients. At 0-1h, 68% of patients showed
Sgx cTnl values below the respective p99, whereas only 54% showed hs-cTnT below
the limits proposed in the ESC guideline (p<0.001). Only one patient, ruled out by both
assays, was diagnosed with NSTEMI, resulting in a negative predictive value (NPV)
of 98.95% for both assays. Conclusions: The Singulex assay measured the ¢Tnl p99
with an extremely low imprecision, was detectable in nearly 100% of healthy donors,
although sex differences existed in the p99 values. In patients with CP NSTEMI,
the Sgx ¢Tnl Assay increases significantly the proportion of patients showing values
below the limits of clinical decision at admission and 1h later, allowing the use of
rapid rule-out strategies. Although more clinical studies are required, the Sgx ¢Tnl
Assay showed promising features for the evaluation of myocardial injury.

Carboxy-terminal Fragment of Insulin-like Growth Factor Binding
Protein-4 (CT-IGFBP-4). A New Biomarker for Assessing Future Risk
in ST-elevation Myocardial Infarction (STEMI)?

A. Garcia-Osuna', J. Sans-Rosellé®?, L. C. Belarte-Tornero?, A. Ferrero-
Gregori®>, A. Sionis?, J. Ordonez-Llanos'. ‘Department of Clinical
Biochemistry. Hospital de la Santa Creu i Sant Pau, Barcelona, Spain,
’Department of Cardiology. Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain

BACKGROUND One of the more life-threatening presentations of acute coronary
syndromes (ACS) is the ST-segment elevation myocardial infarction (STEMI).
Patients that survive are still at high risk of future cardiovascular events and could
take advantage of more refined risk stratification. Pregnancy associated plasma
protein-A (PAPP-A) is a matrix-metalloproteinase found in vulnerable atherosclerotic
plaques where degrades extracellular matrix and cleaves IGFBP-4 into its amino-
and carboxy-terminal fragments. PAPP-A was originally proposed as a prognostic
biomarker of major adverse cardiac events (MACE) in STEMI, but its measurement
is affected by several physiological and methodological factors and its usefulness
as a biomarker of ACS has been questioned. Recently, it has been proposed that
circulating IGFBP-4 fragments concentration could reflect the atherosclerotic plaque
destabilization caused by PAPP-A. AIM To investigate whether CT-IGFBP-4 values
measured at admission in STEMI patients could add value to or complement the
prognostic role of the currently used variables. METHODS We evaluated 236 STEMI
patients admitted in our hospital. CT-IGFBP-4 concentrations were measured with
a research-use-only enzyme-linked immunosorbent assay (Mercodia, Uppsala, SW)
in EDTA-plasma aliquots obtained at admission and stored at -80 °C. Future risk of
MACE was clinically calculated at admission with GRACE 2.0 (Global Registry
of Acute Coronary Events) Risk Score. New non-fatal myocardial infarction (MI),
need of percutaneous coronary intervention (PCI) or coronary artery bypass grafting
(CABGQG) after discharge and cardiovascular death during hospital stay or follow-up
were registered as MACE up to 6-months after discharge. RESULTS Mean age was
65 years and 25.3% of cases were female, 51.7% were Killip > 1 and 68 patients
(25.7%) were Killip IV. In-hospital all-cause mortality was 12.5 % (33 patients),
increasing to 15.8% (42 patients) at 6 months. 52 MACE [27 cardiovascular death
(23 in-hospital), 10 MI, 14 PCI, 1 CABG] were registered after 6-months follow-
up. Age, gender, antecedents of diabetes and renal disease, Killip class, GRACE risk
score, high sensitivity troponin T, NT-proBNP and LDL cholesterol differed between
patients with and without MACE (p<0.05) meanwhile antecedents of hypertension,
dyslipidemia, smoking habit or IMC did not differed. The ability of CT-IGFBP-4
to predict MACE was investigated by area under ROC curves (AUC) analysis. CT-
IGFBP-4 was a predictor of MACE [AUC 0.666 (95% CI 0.576-0.755; p=0.001)].
CT-IGFBP-4 cutoff that best discriminated patients with and without MACE was
>62 pg/L. Kaplan-Meier survival curves for MACE showed that patients above the
cutoff had higher event rate (log rank 16.683; p=0.001). CT-IGFBP-4 concentrations
>62 pg/L were associated with an increased risk of future MACE [Hazard ratio (HR)
=3.03 (95% CI, 1.73-5.31), p=0.001]. After adjusting the model for the GRACE
Risk Score 2.0, CT-IGFBP-4 concentrations were still associated with increased risk
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of MACE [HR= 1.96 (95% CI. 1.09-3.54); p=0.02]. CONCLUSIONS In STEMI
patients, CT-IGFBP-4 concentrations >62 pg/L were associated with a 3 times higher
risk of MACE during hospital stay or 6-months follow-up and added value to the risk
stratification provided by the GRACE 2.0 score. If confirmed in other studies, CT-
IGFBP-4 at admission could help to further stratify the future risk of STEMI patients.

Analytical performance characteristics of the Sgx Clarity™ c¢Tnl
Assay from Singulex for the detection of cardiac troponin I

J. Ordonez-Llanos', A. Garcia Osuna', D. Gaze?, Y. Cheung®, U.
Enkhbayar®, P. Collinson?. 'Hospital de Sant Pau, Barcelona, Spain, St
George's University Hospitals NHS Foundation Trust, London, United
Kingdom, *Singulex Inc., Alameda, CA

Background: More precise tools for early detection and rule-out of coronary artery
disease (CAD) and acute myocardial infarction (AMI) would avoid unnecessary
diagnostics, reduce healthcare costs, and improve patient care. Cardiac troponins I
(cTnl) and T (cTnT) are used in the management of suspected AMI and have been
associated with risk of future CVD. The Sgx Clarity™ cTnl Assay (Singulex Inc.,
Alameda, CA) is a novel high-sensitivity Single Molecule Counting immunoassay
currently for investigational use only. It is a fully-automated, quantitative, fluorescent,
one-step sandwich immunoassay, currently in development for the Sgx Clarity
system. Here, we report analytical performance characteristics of the assay for the
detection of ¢Tnl in plasma.

Objective: To evaluate the limit of blank (LoB), detection (LoD), and quantification
(LoQ/ functional sensitivity), and precision of the Sgx Clarity ¢Tnl Assay using
EDTA plasma in a multisite study.

Methods: LoB and LoD was estimated by testing four blank samples and four
samples with low cTnl values, respectively, in replicates of five on each day of testing
over three days for each of two reagent lots. LoQ was estimated by testing ten samples
with low ¢Tnl values in replicates of four over three days on one instrument and
two reagents lots, following CLSI guidelines. LoB, LoD, and LoQ were measured
at Singulex.

Test panels in various c¢Tnl concentrations were generated to perform and compare
testing for functional sensitivity and precision across multiple external sites. Functional
sensitivity was measured by testing ten samples near the LoQ in replicates of four in
two runs. Precision was estimated by analysing ten samples across the dynamic range
in triplicates in two runs by different operators over five days. Precision and functional
sensitivity were evaluated on two external sites (St Pau Hospital Barcelona and St
Georges Hospital London). All testing was performed in EDTA plasma.

Results: LoB and LoD for the Sgx Clarity cTnl Assay was preliminary assessed to be
0.02 and 0.08 pg/mL, respectively. LoQ was estimated to be 0.14 pg/mL at 20% CV
and 0.53 pg/mL at 10% CV. Observed precision was 4.0% - 9.6% and 2.7% - 10.7%,
respectively. Functional sensitivity was 0.36 and 0.31 pg/mL at 20% CV and 0.82 and
0.71 pg/mL at 10% CV, respectively.

Conclusions: The Sgx Clarity ¢Tnl Assay has high and reproducible analytical
sensitivity and precision for the detection of ¢Tnl in plasma, and the assay allows
for reliable measurements of very low analyte concentrations. The Sgx Clarity cTnl
Assay also provides high-sensitivity cTnl detection that has the potential to provide a
paradigm change in the diagnosis and risk stratification of AMI and CAD.

Sex Specific Versus Overall 99th Percentile Upper Reference Limits
For The Diagnosis Of Acute Myocardial Infarction Using A High
Sensitivity Cardiac Troponin I Assay

Y. Sandoval, S. Smith, S. Love, K. Schulz, J. Nicholson, A. Sexter, F.
Apple. Hennepin County Medical Center, Minneapolis, MN

Background: Analytical differences in cardiac troponin (cTn) concentrations exist
between sexes when measured by high sensitivity assays, with men having higher
99% percentiles than women. However, while analytical differences exist, whether
the use of sex-specific vs. overall 99" percentile translates to different clinical
outcomes remains uncertain. Our goal was to compare the diagnostic performance
of a high-sensitivity (hs) cTnl assay using sex-specific vs. overall 99" percentiles for
the diagnosis of acute myocardial infarction (MI). Methods: Consecutive patients
presenting to the emergency department with serial ¢cTnl measurements (0/3/6/9h)
on clinical indication (UTROPIA, NCT02060760) using an investigational hs-cTnl
assay (Abbott, 99" percentiles upper reference limits (URL): overall 26 ng/L; female
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16 ng/L; male 34 ng/L) were enrolled. Diagnostic accuracy statistics were compared
using sex-specific vs. overall 99® percentiles for diagnosing acute MI. Results: Acute
MI occurred in 170 (10.4%) patients. Using the overall 26 ng/L URL for both genders
(n=1631), diagnostic indictors at 0, 3, 6, and 9 h were as follows: sensitivities - 64.1%,
89.9%, 90.5%, and 89.8%, respectively; specificities - 88.0%, 87.7%, 84.8%, 84.6%,
respectively. Conversely, using sex-specific URLs diagnostic indictors at 0, 3, 6, and 9
h were as follows: males (34 ng/L) only (n=911, sensitivities - 62.3%, 94.4%, 95.3%,
and 95.6%, respectively; specificities - 89.2%,88.7%, 85.5%, 86.0%, respectively;
females (16 ng/L) only (n=720), sensitivities - 70.5%, 92.7%, 92.0%, and 93.2%,
respectively; specificities - 83.7%,82.0%, 81.3%, 81.4 %, respectively; Conclusions:
The use of sex-specific 99" percentiles for high sensitivity ¢Tnl improved the
diagnostic sensitivity for acute MI compared to the overall 99" percentile.

High pre-operative inflammatory factors are associated with
morbidity after cardiac valve replacement: a prospective cohort study

S. Chen!, C. Liu', H. Chen', L. Ling', L. Du?, J. Zhou'. 'Department of
Laboratory Medicine, West China Hospital, Sichuan University, Chengdu
610041, China, Chengdu, China, *Department of Anesthesiology and
Translational Neuroscience Center, West China Hospital, Sichuan
University, Chengdu 610041, China, Chengdu, China

Background. Complications after cardiac surgery are common and could lead to
patient death in some cases. Previous studies suggest that inflammation is one of
major factors that contribute to adverse events (AEs) after valve replacement. This
study is to examine whether pre-operative inflammatory factors are associated to
morbidity after cardiac valve replacement.

Methods. A total of 244 patients received on-pump valve replacement at the West
China Hospital, Sichuan University during a period from November 1, 2011 to
September 30, 2012 were prospectively enrolled. Preoperative characteristics,
operative parameters were collected. Inflammatory factors as tumor necrosis factor-o
(TNF-a) and interleukin-8 (IL-8) were determined before surgery. The primary
outcome was major adverse cardiac and cerebrovascular events (MACCE), ischemic
events and peri-operative adverse events (AEs).

Results

The total number of MACCE was 30 out of 244 (12.3%). Mortality of all causes
was 13. Mortality that could be attributed to MACCE causes was 8. Ischemic events
and peri-operative AEs occurred in 36 and 38 subjects respectively. Pre-operative
median TNF-a and IL-8 were 1.4 pg/ml (interquartile range: 0.8 to 2.3 pg/ml) and
0.96 ng/L (interquartile range: 0.55 to 1.87 pg/L), respectively. In comparison to those
who did not develop MACCE, patients who developed MACCE did not show higher
TNF-a (1.57 vs. 1.42 pg/mL, p=0.930) or IL-8 (0.87ug/L vs. 0.97 pg/L, p=0.986). A
multivariate Cox regression analysis revealed an association of MACCE with IL-8
(adjusted HR: 1.13; 95%CT: 1.04 to 1.23; p=0.003) but not TNF-a (adjusted HR: 0.94,
95%CI: 0.82 to 1.09; p=0.430). Also IL-8 have an association with ischemic events
(adjusted HR 1.08, 95%CT: 1.00 to 1.17; p=0.048), but not TNF-a (adjusted HR: 0.99,
95%CI: 0.88 to 1.11;

p=0.853). Mortality of all causes was associated with elevated TNF-a (adjusted HR,
1.19 for 1 pg/mL increase; 95%CI: 1.01 to 1.41; p=0.037) but not IL-8 (adjusted HR
for 1 pg/L increase; 0.94; 95%CI: 0.62 to 1.43; p=0.775). Neither TNF-a nor IL-8 was
associated with perioperative AEs.

Conclusions. Elevated pre-operativelL-8 is associated with the increased MACCE
and ischemic events, TNF-o is associated with death from any cause after valve
replacement.
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Comparison of two POC c¢Tnl Assays with High-Senstivity ¢Tnl
and c¢TnT Assays in a 0, 1 and 3 Hour Algorithm in the Diagnosis of
Myocardial Infarction

E. Spanuth!, Z. Tanja?>, D. Westermann?, R. Thomae®, E. Giannitsis*.
'DIAneering - Diagnostics Engineering & Research, Heidelberg, Germany,
2University Heart Center Hamburg, Clinic for General and Interventional
Cardiology, Molecular Cardiology, Genomics and Systems Biology,
University Medical Center Hamburg-Eppendorf, Hamburg, Germany,
SMitsubishi Chemical FEurope, Diisseldorf, Germany, *Department of
Medicine I11, Division of Cardiology, University of Heidelberg, Heidelberg,
Germany

Background

There is a clinical need to rapid rule out or rule in AMI in patients admitted with
chest pain to the ED or CPU. LSIM Corporation, Tokyo offers two POC c¢Tnl assays
which are identical except the standardization by using different concentrations of
the NIST standard SRM 2921. Measurement ranges, reference intervals and 99th
percentile upper reference limits (URLs) are different between both assays. First
evaluation studies demonstrated that the assays might meet the criteria for high-
sensitivity cardiac troponin assays (imprecision at the 99th percentile URL CV < 10%,
quantifiable values below the URL > 50%, 99th percentile cutoffs in males higher
than in females).

Objective

We thought to determine the analytical criteria of both POC assays and to examine
the diagnostic validity in a 0, 1 and 3 hour algorithm in the diagnosis of myocardial
infarction (MI) in comparison with established high-sensitivity cTn assays.

Methods

cTn values were measured by using the POC cTnl assys in plasma samples obtained
from selected patients admitted with chest pain (n = 95, age 22-94 years, males
67%) at 0, 1 and 3 hours. Additionally, hs-cTnT (Roche Diagnostics) and hs-cTnl
(Architect STAT, Abbott Laboratories) were measured for comparison. To examine
the diagnostic validity of the POC cTnl methods the dichotomized cTn values were
compared by cross table evaluation. The discriminative power between myocardial
infarction rule-out and rule-in diagnosis was examined by ROC analysis at 0, 1 and 3
hours. The 99" percentile URLs of the POC c¢Tnl methods were established using the
cTnl values obtained in a normal healthy population of 474 individuals.

Results

According to CLST C28-A3 the 99th percentiles URLs of 15.5 (males 16.9, females
11.5) and 27.5 (males 31.3, females 24.9 ) ng/L (females n=236, males n=238) were
obtained for the POC cTnl assays A and B, respectively. Additionally, the limits of
detection (LoD) of the POC cTnl assays A and B were estimated with 1.0 ng/L and
1.75 ng/L. The cross table comparison of the POC cTnl assays A and B with the hs-
cTn assays revealed proportions of individuals getting the same classification for both
POC cTnl assays of 95, 94% at 0 h, 92, 94% at 1 h and 93, 96 % at 3 h. ROC analysis
for discrimination between patients with rule-out and rule-in diagnosis of MI revealed
AUC values of 0.879, 0.908 for the POC cTnl asssays and 0.826, 0.842 for hs-cTnl
and hs-cTnT at Oh compared to 0.914, 0.927 and 0.916, 0.885 at 1h and 0.951, 0.952
and 0.945, 0.913 at 3 h, respectively.

Conclusion

The results demonstrated comparable diagnostic validity of the POC cTnl assays in
comparison with the high-sensitivity assays Abbott cTnl and Roche ¢TnT. Thus, both
POC cTnl-II assays can be used in the chest pain unit in parallel with the hs-cTnl
and hs-cTnT assays in the central laboratory without the risk of misinterpretation of
the results. The different standardization of the POC cTnl assays resulted in different
analytical criteria. Further investigation should identify the most advantageous
standardization method.
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Evaluation of POC Troponin I Assays on Alere Triage and Abbott
iSTAT and Their Comparison to Abbott Architect High Sensitivity
Troponin I Assay

A. Lou, M. Elnenaei, M. Fortin, I. Maclean, R. Gallant, E. Mayo, B. Nassar.
Nova Scotia Health Authority, Dalhousie University, Halifax, NS, Canada

Objectives: To evaluate the precision of Point of Care (POC) Troponin I (Tnl) assay
on the Alere Triage and the Abbott iSTAT as well as the accuracy of each of these
platforms compared to the Architect High Sensitivity Troponin I (hs-Tnl) as the
reference assay.

Methods: Venous whole blood (WB) was collected in Lithium Heparinized (LH)
tubes. A patient sample pool was used to establish within run imprecision (20
replicates). Day-to- day precision was examined using the vendor’s control materials
(N=10). The Architect hs-Tnl was used as the reference assay, against which the two
POC devices were compared “head to head” using fresh LH patient samples (N=40).
Both EDTA and LH WB samples were also run in parallel for comparison of Tnl
results on the Triage.

Results: A Coefficient of Variation (CV) of 20.3% at a mean value of 18 ng/L (one
outlier <10 ng/L, the detection limit of the device) was obtained with the Triage and
a CV of 19.7 % at a mean value of 35 ng/L with the iSTAT using the same patient
pool. A mean value of 28.4ng/L was obtained for this patient pool using the Architect
hs-Tnl assay. As shown in the Table below, the iSTAT yielded a closer agreement with
the reference method with a much lower positive bias at the proposed 99" percentile
of the latter while the Triage gave a much higher negative bias. Tnl results from the
Triage with LH WB were more comparable to the reference assay than those obtained
with EDTA samples.

Conclusions: The two POC devices overall have comparable precision. The iSTAT
showed a better agreement with Architect hs-Tnl assay at the clinical decision cutoff
value. Additionally, LH WB is suitable, if not superior to EDTA, for Triage Tnl
analysis.

Passing | % bias Mean % Data Range
at 99th Mean | Bias (ng/L) and N
Sample Method Bablok | tile (26.2 N (in;?‘) Bias atthe | of samples
fit ng/L) Mean | <10 ng/L
Reference
Plasma method 485 +
(L) (Architect na na 40 1344 na na 0.1-7020 (7)
11000)
WB . y=0.67 o 473 £ o
(EDTA) Triage X-0.53 -35.0% 27 045 -12 -2.5% | 10-3820(13)
. y=082 | .., 499 + o g
WB (LH) | Triage X-187 25.1% 31 1026 14 2.9% | 10-4330 (9)
. y=0.90 o 500 + o g
WB (LH) | iStat 138 4.7% 34 1131 15 3.1% | 10- 3520 (6)

Evaluation of Diagnostic Accuracy of Abbott Architect High
Sensitivity Troponin I Assay

A. Lou, M. Elnenaei, I. Maclean, M. Fortin, T. Lee, W. Kim, S. Campbell,
B. Nassar. Nova Scotia Health Authority, Dalhousie University, Halifax,
NS, Canada

Objectives: To evaluate the diagnostic accuracy of the Abbott high sensitivity
troponin I (hs-Tnl) assay by comparing it against the Roche high sensitivity troponin
T (hs-TnT) assay for acute myocardial infarction (AMI) in patients presenting to the
emergency department (ED) with chest pain. Methods: Patients presenting to ED
with symptoms of potential acute coronary syndrome were studied. Blood was drawn
at baseline, 3h, and 6h or more, following presentation. The diagnosis of AMI was
adjudicated by cardiologists using clinical information and investigations, including
the baseline and follow-up hs-TnT results (e411, Roche). Comparison between the
diagnostic accuracies of the hs-Tnl (ARCHITECT 11000, Abbott) and the hs-TnT was
done using the 99" percentile cutoffs of 26.2 ng/L and 14 ng/L, respectively. The 50
ng/L value for hs-TnT is considered as the ‘rule-in’ value, above which patients may
be considered for triage. Hence a Passing-Bablok comparison was employed for hs-
TnT values of between 25- 75 ng/L (N=75) against their corresponding hs-Tnl values
to establish the equivalent ‘rule-in’ value for hs-Tnl. The diagnostic efficiency of each
of the assays at their defined ‘rule-in’ cutoff values was then compared. Results: 200
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pairs of hs-Tnl vs. hs-TnT results were obtained; 68 (34%) from females and 132
(66%) from Males. Comparison between hs-TnT at the cutoff 14ng/L and hs- Tnl at
26.2 ng/L showed a diagnostic agreement of 68.5%. None of the results that showed
an hs-Tnl above the relevant cut-off demonstrated an hs-TnT value below its cutoff.
However, in the 63 pairs of discrepant results with an elevated hs-TnT but an hs-Tnl
below the cut-off, there was no evidence of new onset of AMI for these patients based
on the assessment by cardiologists. This indicates a higher diagnostic specificity for
hs-Tnl at the cutoff of 26.2 ng/L to rule out AMI. The Passing-Bablok comparison
revealed an AMI ‘rule-in’ cutoff of 140 ng/L for hs-Tnl, as being equivalent to the
cutoff of 50 ng/L for hs-TnT. Correlation between the two cutoffs revealed a diagnostic
agreement of 83.5% between the two assays. Clinical assessment of the 7 patients who
were positive for hs-Tnl but negative for hs-TnT demonstrated no evidence of new
onset of AMI. Analysis of the 26 pairs of discrepant results that were positive for hs-
TnT but negative for hs-Tnl revealed only one diagnosis of AMI. Hence using these
‘rule-in’ cutoffs, hs-Tnl showed al2% higher specificity and 2% lower sensitivity
for the diagnosis of AMI in the discrepant group compared to hs-TnT. Conclusions:
hs-Tnl assay using the 99" percentile cutoff of 26.2 ng/L showed a better diagnostic
specificity than the hs-TnT at 14 ng/L, which improves the AMI rule-out efficiency.
AMI ‘rule-in’ cutoff at 140 ng/L for the hs-Tnl also showed a better specificity than
that for hs-TnT at 50 ng/L, while it has a comparable diagnostic sensitivity for AMI.

Elevated CA-125 levels are associated with increased immune
activation in coronary sinus blood samples of patients with chronic
heart failure

A. E. STANCIU!, R. G. Vatasescu?, C. Iorgulescu?, M. M. Stanciu®, M.
Dorobantu?. /Institute of Oncology, Bucharest, Romania, °Clinic Emergency
Hospital, Bucharest, Romania, *University Politehnica of Bucharest,
Bucharest, Romania

Background: Heart failure is considered to be a complex syndrome associated
with the neurohormonal and cytokine activation, that contribute to its progression.
Interestingly, there are evidences which showed that, carbohydrate antigen 125
(CA-125), a tumor marker widely used for ovarian cancer therapy monitoring, was
significantly elevated in chronic heart failure (CHF) patients. Previous studies have
found that CA-125 could be produced by mesothelial cells as a consequence of fluid
overload/serosal effusions and/or inflammation, but the precise mechanisms leading
to CA-125 elevation in CHF are still unknown. We hypothesized that increased
chronic left ventricular filling pressure, inflammation and cytokine stimulation may be
responsible for CA-125 production and release. The aim of the study was to investigate
the serum levels of CA-125, N-terminal pro-brain natriuretic peptide (NT-proBNP),
interleukins IL-1f, IL-6, IL-8, IL-4 and tumor necrosis factor-alpha (TNF-o) from
peripheral venous blood (PVB) and coronary sinus blood (CSB) samples in patients
with CHF during cardiac resynchronization therapy (CRT).

Methods: Twenty-seven patients (15M/12F) with CHF (III-IV NYHA functional
class) implanted with a biventricular pacemaker/defibrillator and 40 healthy controls
(23 M/17 F) were investigated. PVB samples were collected at baseline and 1 week,
3 months after CRT device implantation and CSB samples during CRT. Cardiac
function was assessed echocardiographically.

Results: Median serum concentrations of NT-proBNP, CA-125, IL-1f and IL-6 have
been found to be significantly higher in the CS than in periphery (1392 pmol/L vs.
1156 pmol/L; 82.4 IU/mL vs. 48.6 IU/mL; 21.4 pg/mL vs. 7 pg/mL and 112 pg/mL vs.
51 pg/mL, all P<0.001). In the CS, CA-125 inversely correlated with left ventricular
ejection fraction (LVEF) (r= - 0.49, P<0.001) and positively with NT-proBNP (r=0.60,
P=0.001), IL-6 (r=0.36, P=0.003), IL-1B (r=0.40, P=0.001). CRT induced significant
improvement in the NYHA class (baseline 3.2+0.5 vs. 1.4+0.6 at 3 months, P=0.002),
NT-proBNP (baseline PVB: 1160 pmol/L vs. 353 pmol/L at 3 months, P<0.001) and
CA-125 (baseline PVB: 48.6 IU/mL vs. 14.2 TU/mL at 3 months, P=0.001). Throught
the monitoring period, CA-125 was inversely correlated with LVEF increase (r= -
0.67, P<0.001) and positively, with left ventricular end-systolic volume (LVESV) and
NT-proBNP reduction (r=0.40 and r=0.47, P<0.001).

Conclusion: More localized interactions within the heart may be better studied from
sinus coronary blood samples. Our findings indicate that the heart secretes CA-125,
which is also present in peripheral venous serum in patients with CHF. Higher CA-
125 concentrations in the CS than in periphery demonstrate that inflammation and
cytokine stimulation, especially increased IL-6 and IL-1p, are responsible for CA-125
production and release. More than that, because CA-125 serum levels are associated
with severity of HF, it can be used as a biomarker for monitoring and guiding therapy
in these subjects.
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Sex-Specific 99" Percentile Cardiac Troponin Normal Limits with the
Medience PATHFAST Point-of-Care Cardiac Biomarker Analyzer

R. H. Christenson, S. Duh, R. M. Ruiz, K. Mullins. University of Maryland
School of Medicine, Baltimore, MD

Objectives: Primary: To determine sex-specific 99" percentile normal cutoffs for
cardiac troponin (cTn) I and the proportion of normal samples detectable with the
PATHFAST Point of Care (POC) analyzer using a sufficiently powered normal
healthy population. Secondary: Evaluate the assay’s classification as contemporary
or high-sensitivity.

Relevance: cTn is the cornerstone for diagnosis of myocardial infarction (MI) and
detection of cardiac injury. Use of POC cTnl measurements can result in earlier rule-
out/rule-in decisions for acute MI. However the diagnostic sensitivity and analytic
parameters among POC systems vary substantially so each must be characterized near
the 99 percentile cutoff.

Methods: The PATHFAST cTnl-II system (LSI Medience) was used for all
c¢Tnl measurements. The system’s limit of detection (LoD) was 2.3 ng/L and the
concentrations above 19 ng/L have CVs< 10%. EDTA specimens from the AACC
Sample Bank were used for determining sex-specific 99" percentile cutoffs. Exclusion
criteria were subjects without sample, race, sex or birthdate information, and subjects
having NTproBNP>300ng/L, eGFR<60 ml/min and HbA 1¢>6.5%.

Results: Data are displayed in the table below.

No Sample/
Overall | Female Male Age/ Sex/

Race

Total AACC Sample Bank 897 428 450 19

Number excluded from Sample Bank 73 19 35 19

. 409 415
Normal Healthy Population 824 (49.7%) (50.3%)
# of normal healthy population > LoD 418 155 263
. 24.8
th
99" percentile Cutoff ng/lL 20.7 ng/L 26.4 ng/L
% of normal healthy population >LOD | 50.7% 37.9% 63.4%

The PATHFAST cTnl-II system yielded detectable results for 50.7% of a sex-balanced
normal healthy population. Of the 897 total subjects from the AACC Sample Bank
19 had no sample/age/sex/race available; 35 males and 19 females did not meet NT-
proBNP/creatinine/HbA 1C criteria. The final normal healthy population consisted of
415 males and 409 females.

Conclusion: The sex-specific 99th percentile cutoffs for females was 20.7ng/L and
for males was 26.4ng/L for the PATHFAST Tnl-II POC system. Consistent with
the current IFCC TF-CB definition of high-sensitivity ¢Tn assays, the PATHFAST
detected >50% of the normal healthy population above the assay’s LoD, and the CV
is <10% at the 99th percentile cutoff.

Circulating VCAM-1 as potential biomarker of atherosclerosis

J.N. G. de Aratjo', J. C. dos Santos!, M. S. Cruz', K. M. de Oliveira', V.
H. R. Duarte', A. M. G. da Silva', I. C. C. dos Santos', J. M. de Oliveira',
M. S. M. d. Paiva', A. D. Luchessi', A. A. Rezende'!, M. H. Hirata?, R. D.
C. Hirata?, V. N. Silbiger'. 'Universidade Federal do Rio Grande do Norte,
Natal, Brazil, *Universidade de Sdo Paulo, Sdo Paulo, Brazil

Background: Adhesion molecules such a vascular cell adhesion molecule-1 (VCAM-
1), intercellular adhesion molecule-1 (ICAM-1) and selectins play an important role
in the development of atherosclerosis, which is the primary origin of most common
cardiovascular disorders. ICAM-1 facilitates monocyte/macrophage emigration and
adherence to endothelial cells, whereas VCAM-1 facilitates macrophage uptake into
the subintimal space. E-selectin is involved in the tethering, rolling, and activation of
leukocytes. Together, these molecules form an integrated and overlapping system for
the transport of leukocytes and recruitment of additional cytokines, growth factors
and matrix metalloproteinases into the vascular wall. Matrix metalloproteinases
provokes disruption of atherosclerotic plaques and participates in the degradation of
the extracellular matrix, which may lead to acute cardiovascular events. In a search
for molecules that complement invasive atherosclerotic disease diagnostic techniques,
the present study aimed to investigate the relationships among VCAM-1, ICAM-1,
E-selectin and matrix metalloproteinase 9 (MMP9) serum concentrations and the
extent of coronary lesion. Methods:  Seventy-four male and female individuals
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aged between 30 to 74 years who were undergoing coronary angiography for
diagnostic purposes were enrolled in this study. Morning fasting blood samples
were obtained for analysis of biochemical parameters (glucose, total cholesterol
and fractions, urea, creatinine K, uric acid, alanine aminotransferase and aspartate
aminotransferase) and for the determination of VCAM-1, ICAM-1, E-selectin and
MMP9 serum concentrations. Biochemical tests were performed using colorimetric
and colorimetric-enzymatic methods on a semi-automatic biochemical analyzer, and
serum concentrations of the adhesion molecules and MMP9 were quantified using
The Millipex® MAP Human CVD Panel 1 Immunoassay Kit, according to the
manufacturer’s instructions. The extent of the coronary lesion was assessed using
the Friesinger Index and subjects were classified in four groups: no lesion, minor
lesion, intermediate lesion and major lesion. Results: Significant differences in the
clinical and biochemical data were not found among the groups. The VCAM-1 serum
concentration was higher than 876 ng/mL in individuals with intermediate and major
lesions (p <0.001 and p = 0.020, respectively). Moreover, logistic regression analysis
showed that these patients had an increased risk of having an intermediate lesion
(odds ratio (OR): 9.818, 95% confidence interval (CI): 1.840-52.384, p = 0.007).
Interestingly, all individuals with major lesions had VCAM-1 concentrations higher
than 876 ng/mL. No association was found between the serum concentrations of the
other proteins and the Friesinger Index. Conclusion: Therefore, circulating VCAM-1
may be strongly associated with the presence and extent of coronary lesions. Further
investigation is needed to consider whether monitoring the VCAM-1 serum level
would be valuable for the assessment of cardiovascular risk.

Genetic Diagnosis of Monogenic or Polygenic Familial
Hypercholesterolemia in Northern Ireland: Evaluation of the
Randox FH Arrays in Combination with the Randox 6SNP Polygenic
Hypercholesterolemia Array

D. A. Bailie!, M. Latten?, H. A. McMillan?, P. J. Hart!, P. Hamilton', H. A.
Murray?, C. Patterson’, J. V. Lamont?, S. P. FitzGerald?, I. S. Young?®, M. A.
Crockard?, C. A. Graham?®. 'Regional Genetics Centre, Belfast Health and
Social Care Trust, Belfast, United Kingdom, *Randox Laboratories Ltd.,
Crumlin, United Kingdom, *Centre for Public Health, Queen’s University,
Belfast, United Kingdom

Background Familial Hypercholesterolemia (FH) is a common genetic disorder
characterised by elevated LDL-C and early onset coronary heart disease. The
condition is primarily monogenic caused by a single mutation in 1 of 3 genes
(LDLR, APOB or PCSK9) with a prevalence of 0.2-0.5%. Despite its commonality,
FH is highly underdiagnosed in most countries (<10%). With a clinical diagnosis
of ‘possible FH’, 60% of patients are mutation-negative and may have polygenic
hypercholesterolemia, most likely due to an accumulation of common small-effect
LDL-C raising alleles. The aim of this study was to determine the effectiveness of
the Randox FH Arrays for monogenic mutation detection and the 6SNP Polygenic
Hypercholesterolemia Array (Randox Laboratories Ltd. Crumlin, UK) to identify
possible polygenic hypercholesterolemia. Methods A total of 414 cases of ‘possible
FH’ based on Simon Broome criteria, were selected for analysis. Mutation analysis
for monogenic FH was carried out by Sanger sequencing or with the FH Arrays which
permit detection of the 40 most common monogenic mutations associated with FH
in the UK and Ireland. 6SNP genotyping was conducted by Sanger sequencing and
the results used to validate the 6SNP Polygenic Hypercholesterolemia Array. This
panel permits genotyping of six SNPS associated with raised LDL-C values that occur
across five genes (APOE: 157412, rs429358, APOB: rs1367117, ABCGS: rs6544713,
CELSR2: 1629301 and LDLR: rs6511720). A weighted LDL-C Genetic Risk Score
(GRS) was calculated for all 414 possible FH cases. Results A definite monogenic FH
diagnosis (mutation positive) was confirmed in 196 cases, the FH Array panel detects
72% of the point mutations identified, and the remaining 218 clinically ‘possible FH’
cases were mutation negative. The mean LDL-C GRS for the mutation positive group
was 0.705 but this value was significantly higher in the mutation negative group with
a mean LDL-C GRS of 0.777 [p<0.001]. Mutation negative patients had 2.3 times
the odds of having a LDL-C GRS exceeding 0.81 than mutation positive patients,
thus increasing the chance of polygenic hypercholesterolemia. Conclusion The FH
Arrays and 6SNP Polygenic Hypercholesterolemia Array successfully genotyped
a subset of the Northern Irish population deemed clinically to have ‘possible FH’.
Recent literature concludes that the LDL-C GRS consistently distinguishes mutation
negative patients from healthy individuals and that a high proportion of mutation
negative patients are likely to have a polygenic basis to their condition (Futema et
al, 2015). This combined approach of using the Randox FH Arrays and the 6SNP
Polygenic Hypercholesterolemia Array can be used to define patients affected with
monogenic FH and likely polygenic hypercholesterolemia and assist with clinical
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management decisions. The approach may reduce the need for further comprehensive
DNA sequencing in many patients and negate the use of family cascade screening.
This combined method has the potential to improve the management and treatment of
patients with hypercholesterolemia.

Prognostic value of copeptin on adverse clinical outcomes after
successful percutaneous coronary intervention in patients with acute
myocardial infarction

H. Choi', M. Kim?, Y. Ahn?, M. Shin', S. Suh'. 'Department of Laboratory
Medicine, Chonnam National University Hwasun Hospital, Hwasun,
Korea, Republic of, *Department of Cardiology, Cardiovascular Center,
Chonnam National University Hospital, Gwangju, Korea, Republic of

Background: Copeptin has been demonstrated to be of utility in early risk stratification
and prognostication of acute myocardial infarction (AMI) patients. However, it
is uncertain about the prognostic role of copeptin measured right after successful
percutaneous coronary intervention (PCI) in patients with AMI. We aimed to evaluate
the association between blood copeptin levels immediately after successful PCI and
major adverse cardiac events (MACE) in patients with AMI.

Methods: We enrolled 149 patients with AMI who successfully received PCI with
or without coronary stenting in the Chonnam National University Hospital between
February 2013 and December 2014. Serum copeptin levels were analyzed using a
time-resolved amplified cryptate emission immunoassay (Thermo Fisher Scientific
Clinical Diagnositics BRAHMS GmbH, Germany) from blood samples taken from
enrolled patients immediately after successful PCI. We examined the associations
of serum copeptin levels with incidence of major adverse cardiac events (MACE;
composite of death, repeat PCI, recurrent MI or coronary artery bypass grafting)
during follow-up period.

Results: The serum copeptin was analyzed in total 149 patients (ST-segment elevation
myocardial infarction [STEMI] 40 and NSTEMI 109 patients). Of 149 patients,
MACE occurred in 34 patients (22.8%) during a median follow-up of 30.1 months
(IQR, 22.9-36.8 months). Although the area under the receiver operating curve for
copeptin (0.631) was not large for the prediction of MACE, the copeptin levels (mean
+ SD) were higher in patients with MACE than those without MACE (40.7 + 95.4
pmol/L versus 180.6 + 396.6 pmol/L, P=0.049). Because copeptin level exhibited
a right skewed distribution, the data were subjected to a natural log transformation.
In a multiple logistic regression model, a e-fold (approximately 2.71828) increase in
copeptin level was associated with an odds ratio for MACE of 1.6 (95% CI, 1.15-2.20,
P=0.005) after adjusting confounding variables (age,

diabetes mellitus, previous PCI history, low density lipoprotein-cholesterol and high
sensitivity CRP). The MACE-free survival of patients with high copeptin levels was
significantly shorter than that of patients with low copeptin level (P=0.045).

Conclusions: High concentration of copeptin measured immediately after successful
PCI was associated with MACE in patients with AMI during long-term clinical
follow-up. It suggests that copeptin can be served as a prognostic marker for risk
stratification improvement in patients with AMI after successful PCIL.

Key Words: Copeptin, Major adverse cardiac events, Percutaneous coronary
intervention

miRNAs as potential biomarkers for new-onset fibrillation: in silico
and in vivo analysis.

A. M. G. Silva, A. D. Luchessi, A. M. Novaes, M. B. Lopes, J. C. V. Sousa,
A. A. A. Filho, A. A. Rezende, M. H. Hirata, V. N. Silbiger. Universidade
Federal do Rio Grande do Norte, PARNAMIRIM, Brazil

Background: Atrial fibrillation (AF) is the most common sustained cardiac
arrhythmia. The AF diagnostic methods are given by electrocardiogram (ECG) and
Holter for 24hrs, and considering this limitation, some non-coding RNAs (miRNAs)
have been involved in regulatory activity in arrhythmogenesis, targeting genes that
contribute to the development of AF. However, the role of these non-coding RNAs
(miRNAs) as a circulating biomarker for diagnosis of atrial fibrillation is not well
reported. Therefore, the objective of this study was to evaluate the expression of
miRNAs of patients with AF, new-onset AF and its application as biomarkers, as
well as to search for interactions of target miRNAs with mRNAs and cardiovascular
processes that may involve AF.
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Methods: In the /n Vivo study, Six miRNAs miR-21, miR-133a, miR-133b, miR-150,
miR-328 and miR-499 were selected as targets in this study. They were isolated from
plasma of individuals aged from 20 to 85 years old with AF (n = 17), new-onset AF
(n =5) and without AF (n = 15). The results were analyzed by Real-Time PCR (RT-
PCR) with miScript SYBR Green PCR. An In Silico study was carried out to search
for potential miRNA targets differentially expressed in the In Vivo study, correlating
with the top 30 mRNAs targets of these miRNAs by the Target Scan 7.1 tool, and
then integrative analysis through the Ingenuity Pathway Analyses 6 (IPA) software,
seeking interactions miRNA-mRNA-cardiovascular process.

Results: /n vivo data, we observed that miR-21, miR-133b, miR-328 and miR-499
had a different level of expression between the three groups (p <0.05). There was
increase expression of miR-21 (0.6-fold), miR-133b (1.4-fold), miR-328 (2.0-fold)
and miR-499 (2.3-fold) in patients with new-onset AF, when compared to AF and
control subjects. The miR-133a and miR-150 expression did not differ among the
groups. In silico data, the miRNA-mRNA interactions showed 14 mRNAs regulated
by the miRNAs miR-21, miR-133 and miR-499 and observed the association
of these miRNAs in different pathophysiological processes that may trigger or be
a consequence of AF. We also observed that of the 14 mRNAs, 10 were related to
cardiac pathophysiological processes and of these, 3 (SMAD7, FASLG and TIMP3)
are directly related to the pathophysiology of AF, acting in the processes of atrial
apoptosis and atrial fibrosis.

Conclusion: Our data suggest that miR-21, miR-133b, miR-328 and miR-499 may be
potential biomarkers for AF as well as for new-onset AF, for monitoring and for the
diagnosis. These miRNAs have also demonstrated important association with several
cardiovascular pathophysiological processes, regulating different mRNAs that are
expressed in these conditions and these findings may contribute to the understanding
of the process that triggers AF outcome, encouraging the development of new studies
to evaluate the application of these molecules as future clinical markers for this
disease.

TREML4 polymorphisms and mRNA expression in blood leukocytes
are associated with the extension of the atherosclerotic lesions in
patients with coronary artery disease

V. H. R. Duarte', M. K. R. N. Duarte', J. N. G. Aratjo’, A. M. Q. S. Santos',
I. C. C. Santos!, C. T. O. Fernandes', J. C. Santos', A. M. G. Silva!, M. S.
Cruz', J. M. Oliveira', M. S. M. O. Paiva', A. A. Rezende', M. H. Hirata?,
R. D. C. Hirata?, A. D. Luchessi', V. N. Silbiger'. 'Universidade Federal
do Rio Grande do Norte, Natal, Brazil, *Universidade de Sdo Paulo, Natal,
Brazil

Cardiovascular disease (CVD) is the leading cause of death and morbidity in
developed and developing countries. The discovery of novel circulating biomarkers
involved in the pathophysiology of the atherosclerosis may contribute to evaluate the
cardiovascular risk. In a microarray based gene expression study, we observed that
the expression of the receptor Trem-like transcript 4 (TREML4) in blood leukocytes
mRNA was increased in patients with acute coronary syndrome (ACS). It is likely that
TREMLA is involved in the atherosclerosis process, and it may have an innovative
potential as a biomarker of cardiovascular risk. We investigated the association
of TREML4 polymorphisms and mRNA expression in blood leukocytes with the
extension of the atherosclerotic lesions in CAD patients without ACS.

One hundred and fifty one CAD patients aged 30 to 74 years old, submitted to the
first coronary angiography were enrolled in this study. The extension of coronary
artery lesion was assessed by the Friesinger index. Subjects were stratified in fuor
group. Peripheral blood samples were obtained before coronary angiography.
Blood samples were used for biochemical analysis, DNA extraction and isolation of
leukocyte. Total RNA was extracted from leukocytes using RiboPureTM Blood kit.
DNA synthesis was performed using High Capacity cDNA Reverse Transcription Kit.
TREML4 mRNA expression was analyzed by real time PCR (qPCR). The reference
gene selected was ACTB. Genomic DNA was isolated using the QIAamp DNA Blood
Mini Kit. TREML4 polymorphisms rs2803495 (A>G) and rs2803496 (C>T) were
genotyped by real time PCR using the TagMan SNP Genotyping Assays and the 7500
Fast Real-Time PCR System.

Patients with intermediate and major artery lesions had greater age when compared to
those without lesion (p=0.002 and p=0.001, respectively). Subjects with intermediate
lesions had higher systolic pressure than those without lesion (p=0.01) and low lesion
patients presented higher body mass index than those without lesion (p=0.02). Other
clinical variables and the biochemical parameters did not differ among the groups
(p>0.05). Subjects carrying rs2803495 G allele (AG+GG genotypes) are more
likely to be TREML4 expressors than AA genotype carriers (OR= 2.4, 95%CI=
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1.0-5.7, p<0.05). However 52803495 variant was not associated with the degree of
TREML4 mRNA expression (p>0.05). Analysis of the TREML4 rs2803496 variant
showed that carriers of C allele (CT+CC genotypes) have high likelihood of being
in Expressor group than subjects carrying TT genotype (OR=7.8, 95%CI= 2.9-
20.9, p<0.01). Moreover C allele was associated with high mRNA expression levels
(O.R=5.1, 95%CI= 1.5-15.6, p<0.01). CAD patients with major artery lesions had
higher TREML4 mRNA levels than those with intermediate (1.4-fold) or low (1.2-
fold) artery lesions (p<0.05). Patients with major artery lesions also expressed 1.4-
fold higher the TREML4 than those without lesion (p<0.01). The results of this
study suggests that mRNA expression of TREML4 in leukocytes is influenced by the
extension of coronary artery lesion and gene polymorphisms in CAD patients, and
therefore the measurement of mRNA levels may be a potential biomarker to evaluate
the progression of CAD. However, further investigations are necessary to confirm
these results in larger population samples of CAD patients.

Evaluation of free and complex cardiac troponin I in serial samples of
MI patients

X. M. R. van Wijk, S. Claassen, K. L. Lynch, A. H. B. Wu. University of
California, San Francisco, San Francisco, CA

Background: Cardiac troponin (cTn), part of the myofiber complex, is the preferred
biomarker for detection of myocardial infarction (MI). It is predominantly present as
a complex of three subunits (troponin I, T and C), while ~6-8% is unbound (‘free’)
and presumably located in the cytosol. It has been hypothesized that free troponin
can be released by ischemia without cell death. Furthermore, it is thought that during
an MI free troponin is released first, after which the structurally bound complex
troponin leaks out slowly. If proven, an assay that is able to distinguish between free
and complex troponin may become a valuable clinical assay to evaluate timing and
severity of cardiac damage, and to distinguish between type 2 MI (ischemia due to a
supply/demand imbalance) and type 1 MI (spontaneous event related to the rupture of
an atherosclerotic plaque).

Methods: To distinguish free from complex c¢Tnl, we coupled antibody 20C6
(Hytest, Finland), which recognizes complex troponin (IC/TIC) and not the individual
subunits, to Dynabeads® magnetic beads. Patients samples or controls, diluted
1:2 with PBS/4% BSA/0.5% Tween-20, were incubated with or without the 20C6-
coupled beads. After removal of the beads using a magnet, the samples were measured
on a Siemens ADVIA Centaur® analyzer using the Tnl-Ultra™ assay. The percentage
reduction after bead incubation was then calculated. Up to now we have selected serial
troponin samples, which displayed a rise and fall, from three type 1 and twenty-six
type 2 MI patients and we are selecting more type 1 MI samples.

Results: Using standards of free and complex (TIC) c¢Tnl, we determined the
percentage reduction after incubation with 20C6-coupled beads at multiple cTnl
concentrations. When complex or free cTnl was spiked in Tnl-free serum at 30, 7.5,
1.88, and 0.47 ng/mL, we observed a reduction in complex cTnl of 95, 94, 95, and
100%, respectively. At low concentrations, however, a significant amount of free cTnl
was removed as well (13, 24, 33, and 39%, respectively). So far, we have analyzed
serial samples of 5 patients with a type 2 MI, and one patient with a type 1 ML
With the exception of one sample set, all samples showed a reduction >75%. In one
type 2 MI sample, values were reduced between 6.7 and 12.1%. We compared the
reduction percentage of the first rising ¢Tnl with the last falling cTnl. The reduction
was 75.4+29.8% (average+SD) for the first rising ¢Tnl and 73.5+29.7% for the last
falling cTnl (paired #-test; p=0.34, n=6). Corresponding cTnl values were 1.25+0.4
and 1.71+£1.0 (paired #-test; p=0.41, n=6).

Conclusions: In 5 out of 6 samples, the majority of released cTnl was present as
complex cTnl. When comparing early vs. late serial samples, there was no significant
difference in the percentage of ¢Tnl reduction using 20C6-coupled beads, suggesting
the proportion of complex ¢Tnl was similar at both time points. We are currently
testing more patient samples and we are working on new methods to directly measure
free and complex cTnl.
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Performance Evaluation of the ADVIA Centaur® High Sensitivity
Troponin I Assay

R. C. Payne!, L. Halik!, J. Ma!, H. Zhang', J. Zhang', J. Conklin!, K.
Yokoyama', Y. Bahrainy', M. Gaylord', N. Ozgen', J. Balderson', M.
E. Grosett!, A. Chase!, J. Lei!, R. Gorman', B. Plouffe!, F. Apple?, R.
Christenson®. Siemens Healthcare Diagnostics, Tarrytown, NY, ?Hennepin
County Medical Center, Minneapolis, MN, *University of Maryland School
of Medicine, Baltimore, MD

Background: The 2015 European Society of Cardiology guidelines propose
algorithms for faster rule-in or rule-out of AMI in patients admitted in the acute care
setting and for the management of NSTEMI. High-sensitivity cardiac troponin I
assays will more accurately and precisely measure changes in c¢Tnl concentrations
in serial draws providing useful data to assist in identifying acute versus chronic
cTnl elevations, and acceptable rule-in and rule-out performance within 1 to 3-hours
of presentation. This study evaluated the performance of the ADVIA Centaur High
Sensitivity Troponin I (TNIH) assay developed for use on the ADVIA Centaur family
of immunoassay analyzers.! The ADVIA Centaur TNIH assay is a dual-capture
sandwich immunoassay using preformed magnetic latex particles, a proprietary
acridinium ester for chemiluminescence detection, and three monoclonal antibodies.
Method: The limit of blank (LoB) and limit of detection (LoD) assessments used three
reagent lots on two ADVIA Centaur XP and two ADVIA Centaur XPT Immunoassay
Systems for both Lithium Heparin and Serum matrixes following CLSI EP-17A.
The 99" percentile cutoff values were established non-parametrically using a well-
characterized population of healthy subjects. Clinical correlation of cTnl levels above
the 99" percentile to AMI diagnosis as adjudicated by three cardiologists was assessed
in all-comer emergency department (ED) subjects in both sample matrixes. Results:
LoB results ranged from 0.11 to 0.90 ng/L with a typical value of 0.5 ng/L, and LoD
results ranged from 1.10 ng/L to 2.21 ng/L (95% confidence interval 1.05 to 2.54 ng/L).
The cTnl concentration at 20% CV., . (LoQ) had a pooled value of 2.50 ng/L. The 99™*
percentile estimated for 2026 apparently healthy volunteers with an equal number of
males and females was a gender-combined 48 ng/L. The 99" percentile observed on
the Centaur XP and Centaur XPT for females is 37ng/L to 39 ng/L, respectively, for
males 57 to 62 ng/L. The percentage of the normal population above 1.10 ng/L ranged
from 66% to 80% on the Centaur XP and XPT, respectively. Identical 99" percentiles
were obtained with Lithium Heparin plasma and Serum samples. The with-in Lab CV
at the 99™ percentile at 37 ng/mL was less than 3%. Clinical sensitivity and clinical
specificity in pooled-genders at 1, 2, and 3-hours post-ED presentation ranged from
87.6 to 93.2% and 90.0 to 91.5% respectively. Conclusion: The ADVIA Centaur
TNIH assay under development has a 10% total CV at a ¢Tnl concentration 10-fold
lower than the 99" percentile. This new assay allows the establishment of gender-
specific 99" percentile cutoffs and shows acceptable clinical utility in an all-comer
ED population. [1] Under development. Not available for sale. The performance
characteristics of this device have not been established. Product availability will vary
from country to country and will be subject to varying regulatory requirements.

DIAGNOSTIC PERFORMANCE OF A HIGH SENSITIVITY
TROPONIN I ASSAY IN PATIENTS WITH CHEST PAIN

A. A. FERREIRA!, L. F. B. PORTO? M. F. DUTRA?, M. G. Iorio', M.
D. FREIRE?. 'HOSPITAL PROCARDIACO, RIO DE JANEIRO, Brazil,
’DASA, RIO DE JANEIRO, Brazil, *HOSPITAL RIOS D’Or, RIO DE
JANEIRO, Brazil

Background: There are many methodologies available in the market, which use
different targets and formats to assembly an assay, and depending on the type of assay
and type of antigen used, different results and interpretations could be made. Due to
the higher sensitivity and diagnostic accuracy for the detection of Acute Coronary
Syndrome (ACS) at presentation and after 1 hour, the time interval to the second
cardiac troponin assessment can be shortened with the use of high-sensitivity assays.
Hospital Procardiaco is a reference in cardiology in Rio de Janeiro and has well-
structured protocols for evaluation of chest pain.

Methods: 137 consecutive samples collected from patients of different ages
admitted to the Emergency Department (ED) with chest pain and suspected ACS.
The determination of Troponin I in serum samples were initially analyzed with
method of high-sensitivity LOCI Cardiac Troponin I using a homogeneous sandwich
chemiluminescent immunoassay in the Dimension EXL 200 (Siemens) ® (HS).
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Results: Excellent diagnostic accuracy was obtained in patients with a higher
probability of pre-testing for ACS and with a shorter time onset of pain with
a sensitivity of 71.4%, specificity of 96.8%, positive Likelihood ratio of 22 , 3%,
AUROC 0.81 and CI of (0.571-1). For the Rule out of these patients at 1 hour post
admission, an excellent result was obtained with sensitivity of 93.8% specificity of
100%, AUROC 0.98 and CI of (0.968-1).

Conclusion: In the present study the population evaluated with the Troponin I HS
methodology presented accurate results for the diagnosis of AMI (Rule in) and for the
release of the patients from ED (Rapid 1-hour Rule out).

High-sensitivity cardiac troponin I (hs-cTnl) detects postoperative
myocardial damage after elective knee or hip replacement

M. T. Tesfazghi', A. R. Bass?, B. F. Gage', C. F. Eby', J. L. Anderson’, S.
M. Stevens*, S. C. Woller*, M. G. Scott'. 'Washington University School of
Medicine, St. Louis, MO, *Weill Cornell Medical College, New York City,
NY, 3Intermountain Healthcare, Salt Lake City, UT, *University of Utah
School of Medicine, Murray, UT

Background: More than 200 million patients worldwide undergo non-cardiac
surgery every year. Despite the benefits of treating disease and improving quality of
life, non-cardiac surgery is associated with a risk of vascular complications including
myocardial injury (JAMA. 2012; 307:2295). The VINO trial showed that preoperative
high sensitivity troponin T (hs-cTnT) levels predicted both postoperative myocardial
infarction (MI) and long-term mortality (Am Heart J. 2013;166:325).

Objective: The aim of this study was to examine the change from pre- to post-
operative day 2 (POD 2) plasma concentrations of cardiac troponin I (hs-cTnl) among
elderly patients undergoing elective knee or hip replacement.

Method: This was an ancillary study to a randomized controlled trial, the Genetics-
InFormatics Trial (GIFT) (Pharmacogenomics J. 2012;12:417.). We measured hs-
cTnl using the Abbott Architect assay on pre-operative and POD 2 plasma samples
from 791 subjects that underwent elective hip or knee replacement. At 26 pg/mL
(the overall 99" percentile for this method) the coefficient of variation was 4%.
We quantified how many patients had a delta hs-cTnl > 10 pg/mL, a common (but
conservative) delta for ruling in/out MI at 3 hours in an emergency setting. We also
examined whether in patients with a delta hs-cTnl > 10 pg/mL, the delta exceeded the
short-term biological variability of hs-cTnl (Reference change value = 50 — 60%).

Result: Before surgery, 10/791 patients had hs-cTnl values > 26 pg/ml (range 27-
217) but only one of these patients exhibited > 10 pg/mL delta at POD 2. Ninety-nine
patients (12.5%) had a delta > 10 pg/ml (range 10 —-8901 pg/mL, median 29 pg/mL)
rise in hs-cTnl levels at POD 2. Of these, only one had a pre-operative hs-cTnl > 26
pg/mL (99"%). Of the 99 patients with a > 10 pg/dL delta, 60 also had a POD 2 above
26 pg/mL (range 27- 8906 pg/mL, median 62 pg/mL). All but two of the patients with
a>10 pg/mL rise had a percent delta change > 100% (median 992%). Six patients had
a clinical diagnosis of MI during this trial.

Conclusion: In this study of elderly patients undergoing elective arthroplasty, 12.5%
of patients showed a biologically significant (> 10 pg/mL) rise in hs-cTnl at POD 2.
In contrast, <1% of patients had a clinical diagnosis of MI. The clinical significance of
the rise in hs-cTnl after elective non-cardiac surgery requires further study.

Sex-Specific 99" Percentiles Derived from the AACC Universal
Sample Bank for the Roche Gen 5 ¢TnT Assay

E. S. Apple, A. Sexter, K. Schulz, A. K. Saenger, A. S. Jaffe. Hennepin
County Medical Center, Minneapolis, MN

Background: The recent FDA clearance of the Roche Elecsys Troponin T Gen 5
Stat Immunoassay provides 99" percentile upper reference limits (URL) for 1301
apparently healthy adults. The concentrations were: overall 19 ng/L, women 14 ng/L,
men 22 ng/L. These concentrations represent a substantial shift from their overall
14 ng/L (no sex-specific URLs) used internationally. The purpose of our study was
to determine the overall and sex-specific 99" percentile URLs based on the AACC
Universal Sample Bank. Methods: Lithium heparin plasma from 838 normal subjects,
enrolled following informed consent and completion of a health questionnaire, were
purchased from the AACC. Blood was collected from 423 men and 415 women
recruited from both the 2015 annual AACC meeting in Atlanta and at the University
of Maryland. The €602 instrument was used to measure cTnT by the Gen 5 assay,
with a limit of detection (LoD) of 3 ng/L. Hemoglobin Alc (URL 6.5%), NT-proBNP
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(URL 250 ng/L) and eGFR (60 ml/min) were measured, along with identification of
statin use, to help define a normal status. 99® percentile URLs were determined by
the non-parametric (NP) and Harrell-Davis Bootstrap (HDB) methods. Results: 83
of 838 subjects were excluded based on abnormal surrogate biomarkers or based on
statin use. Ages ranged from 19 to 91y; race: Caucasian 58%, African American 27%,
Pacific Islander/Asian 11%, other 4%; ethnicity: Hispanic 8%, non-Hispanic 92%.
Overall <50% of subjects had measureable concentrations >LoD (46% no exclusion,
44% after exclusion); males: 68% no exclusion, 66% post exclusion); females: 22%
(both). Excluding subjects decreased the 99™ percentiles by both statistical methods as
follows: overall, 17 to 16 ng/L for both NP and HDB methods; males 18 to 16 ng/L for
NP method, and 21 to 18 ng/L for HDB method. For females, there were no differences
before and after exclusion, but there were differences by statistical method: 13 ng/L
NP and 14 ng/L HDB. Conclusions: Our findings are consistent with the majority of
the literature in that a) the Gen 5 ¢TnT assay does not meet the I[FCC guideline for
high-sensitivity assays which requires >50% of measureable concentrations above the
LoD, b) using surrogate biomarker criteria lowers 99" percentiles, and ¢) the statistical
method used impacts 99™ percentiles. Our data suggest lower sex-specific cTnT 99"
percentile concentrations than FDA approved should be used in clinical practice for
the Gen 5 assay. Our study highlights the importance of detailing the criteria used to
include and exclude subjects for defining a healthy population to determine ¢Tn 99*
percentiles and the statistical method used to calculate 99" percentiles.
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Selected pro- and anti-inflammatory cytokine serum concentrations
in different clinical forms of multiple sclerosis

A. Kost, L. Lapovets, U. Pidvalna. Danylo Halytsky National Medical
University, Lviv, Ukraine

Background: Multiple sclerosis (MS) is an immune-mediated central nervous system
disease characterized by inflammation, demyelination and axonal degeneration. The
pathology of MS suggests an autoimmune cause involving cellular and humoral
components of the immune system. Active MS lesions are characterized by T-cell
and macrophage infiltration and the presence of immune mediators, including
adhesion molecules, chemokines, and cytokines. Cytokines are proven mediators
of immunological process in MS. The aim of this study was to delineate the serum
cytokine profile in patients with MS and the controls and to determine in different
clinical forms of MS.

Methods: This study involved 62 consecutive MS patients--28 patients with
progressive MS and 34 patients with relapsing-remitting MS (RRMS). The control
group consisted of 18, age and sex matched, non-immunological, neurological patients.
The patients were evaluated using the Expanded Disability Status Scale (EDSS) and
magnetic resonance imaging (MRI) with gadolinium. Serum samples for cytokine
measurements were collected on admission. Plasma levels of proinflammatory
T-helper (TH)1 (interferon (IFN)-y) cytokines, peripheral monokines (IL-1beta, IL-6,
TNF-alpha) and anti-inflammatory or down-regulatory TH2 cytokines (IL-4, IL-10)
were determined by an enzyme-linked immunosorbent assay (ELISA) method.
Results: All patients with MS had significantly higher cytokine (IFN-y, IL-1p, IL-6,
TNF-a, IL-4, IL-10) concentrations compared with controls (p <0.001). Increased IL-
Ibeta, IFN-y (p=0.032 and 0.041, respectively) and decreased IL-4, IL-10 (p=0.038
and 0.02, respectively) levels were found in progressive MS compared with RRMS.
Patients with progressive MS with disease progression presented higher IL-1beta,
TNF-alpha, IFN-y and IL-10 levels than those without disease progression (p < 0.05).
There was a significant inverse correlation between 1L-10 levels and EDSS score in
patients with progressive MS (R = - 0.43, p < 0.05).

Conclusion:

Profiling cytokines in multiple sclerosis may help to identify mechanisms involved
in the pathogenesis of the disease, and, potentially, lead to new therapies directed at
cytokines or their receptors. The level of IL-10 can serve as an additional diagnostic
criterion for assessing the disability in patients with progressive MS.

Comparison of Neutrophil / Lymphocyte Ratio & Red Blood Cell
Distribution Width with Cardiac Markers in Acute Coronary
Syndrome

S. CELIK, E. NEZAKET, E. ARZU, F. TURGAY, S. CIGERLI, K.
KILICKESMEZ, E. SERIN. Sisli Hamidye Etfal Research and Training
Hospital, ISTANBUL, Turkey

Background: Acute coronary syndrome (ACS) is a group of symptoms for acute
myocardial ischemia. The RDW (red cell distribution width), recently described as
a novel risk marker, has been associated with an increased risk of cardiovascular
events and routinely reported as part of the complete blood count. We assessed
the relationship of hematologic parameters (RDW and NLR) with cardiac markers
(Troponin I, CK-MB) in patients admitted with ACS.

Methods: In this study 228 patients were included. For all patients, a baseline blood
sample was collected for routine hematological testing. The patients were diagnosed
as Non ST elevation myocardial infarction (NSTEMI), ST elevation myocardial
infarction (STEMI) or unstable angina (USAP) based on the elevation of cardiac
troponin I levels in the first and sixth hours of admission. SPSS version 15.0 program
was used for statistical analysis.

Results: There was no difference in the levels of RDW in NSTEMI and USAP groups
(p=0,154). In the ACS subtypes groups, NLR showed a negative correlation with EF
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(p< 0,001)and significant positive correlation with the first hour levels of CK-MB and
Tnl (p< 0,001). It was also found that NLR showed positive correlation with STEMI
groups (p< 0,001).

Conclusion: It was determined that there was no statistically significant difference
between RDW and ACS subtypes. Finding NLR levels being significantly high in
STEMI group of ACS patients revealed out that NLR can be a useful marker in ACS.
We suggest that these findings should be evaluated and supported with prospective
studies.

High Heme Oxygenase -1 Levels and HMOX1 Gene Promoter Alleles
Are Associated with Malaria in Ghanaian Children

C. E. Lekpor', F. A. Botchway?. 'Korle-Bu Teaching Hospital/ University
of Ghana/Department of Pathology, Accra, Ghana, *KorleBu Teaching
Hospital/ University of Ghana, Accra, Ghana

Background: Malaria is a tropical disease that kills in its own right and weakens
immune defenses. Malaria infects red blood cells, causing them to burst, releasing
parasites and parasite by-products. Heme is a breakdown product of red blood cell
haemoglobin. Heme is degraded by an enzyme (heme oxygenase-1; HO-1). Heme
Oxygenase is an essential enzyme induced by Heme and multiple stimuli associated
with critical illness. In humans, polymorphisms in the HMOX1 gene promoter
may influence the magnitude of HO-1 expression. In many diseases including
murine malaria, HO-1 induction produces protective anti-inflammatory effects,
but observations from patients suggest these may be limited to a narrow range of
HO-1 induction, prompting us to investigate the role of HO-1 in malaria infection.
Method: In 382 Ghanaian children with either severe or uncomplicated P. falciparum
malaria, we characterized the associations of HMOXI1 promoter polymorphisms,
HMOX1 mRNA inducibility, HO-1 protein levels in leucocytes (flow cytometry),
and plasma (ELISA) with disease severity. Results: The (GT)n repeat polymorphism
in the HMOXI1 promoter was associated with HMOX1 mRNA expression in white
blood cells in vitro, and with severe disease and death, while high HO-1 levels were
associated with severe disease. Neutrophils were the main HO-1-expressing cells in
peripheral blood, and HMOX1 mRNA expression was upregulated by heme-moieties
of lysed erythrocytes. We provide mechanistic evidence that induction of HMOX1
expression in neutrophils potentiates the respiratory burst, and propose this may be
part of the causal pathway explaining the association between short (GT)n repeats
and increased disease severity in malaria and other critical illnesses. Conclusion:
Our findings suggest a genetic predisposition to higher levels of HO-1 is associated
with severe illness, and enhances the neutrophil burst leading to oxidative damage of
endothelial cells. These add important information to the discussion about possible
therapeutic manipulation of HO-1 in critically ill patients

Validation of an adjusted calcium formula using the roche calcium
(nm-bapta) & albumin (bcg) methods at groote schuur hospital

M. T. Ndlovu. National Health Laboratory Service & University of Cape
Town, Cape Town, South Africa

Background: Most laboratories continue to adjust serum total calcium (tCa)
concentration for serum albumin as a surrogate marker of calcium status, despite the
availability of ionised calcium (iCa) measurement. Current recommendations by the
Association for Clinical Biochemistry and Laboratory Medicine (ACB) advocate
that laboratories should use formulae specific for their tCa and albumin methods
and analytical platforms. The National Health Laboratory Service at Groote Schuur
Hospital (GSH) undertook to investigate this recommendation. An adjusted calcium
(aCa) formula specific for the Roche serum tCa and albumin methods was derived
from 3131 patients. We investigated the validity and clinical utility of this locally
derived aCa formula. Methods: The tCa, albumin and iCa were analysed in blood
from 162 inpatients and outpatients at GSH. Corrected calcium (cCa) was calculated
using the Payne cCa formula, and aCa was calculated with the new aCa formula.
Patients were classified as hypo-, normo- or hypercalcaemic using iCa, tCa, cCa and
aCa measurements. Cohen’s kappa statistic, log-linear and logistic regression models
and interclass and concordance correlation coefficients were used to assess agreement
between tCa, Payne cCa and aCa against iCa (gold standard). Agreement was further
assessed according to renal status and albumin concentrations. Results: The aCa
demonstrated good correlation with iCa, but its performance was not significantly
better than tCa or Payne cCa in correctly classifying calcium status. Furthermore,
albumin concentration was demonstrated to predict the performance of the calcium
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status classification by the aCa and cCa formulae, irrespective of renal status.
Conclusion: The laboratory-specific aCa formula did not perform significantly better
than tCa and the Payne cCa formula. This implies that aCa does not add value over
tCa where iCa measurements are not readily available.

Liver Fibrosis Biomarkers and Acoustic Radiation Force Impulse
Imaging for non-invasive assessment of Non-Alcoholic Steatohepatitis
in patients with morbid obesity before bariatric surgery

L. Cebreiros Lopez, J. A. Noguera Velasco, F. Guzman Aroca, M. D. Frutos
Bernal, J. A. Lujan Mompeén, A. Bas. Clinical University Hospital Virgen
de la Arrixaca, Murcia, Spain

Background: There is a wide spectrum of liver histology in Non-Alcoholic fatty liver
disease (NAFLD).Simple steatosis is generally considered benign and reversible,
but steatohepatitis (NASH) can evolve to progressive fibrosis and liver cirrhosis in
the long term. The early detection of NASH would make it possible to anticipate
the natural course of the disease, allowing therapeutic action to be proposed before
the appearance of fibrosis, therefore, identification of NASH patients is crucial.
Obesity is a recognized risk factor for NAFLD. The prevalence of NAFLD in the
general population ranges from 15 to 30% and increases with obesity. In overweight
subjects, the prevalence of steatosis is at least two times greater than in lean subjects
and in morbid obesity the prevalence of NAFLD and NASH is nearly 90% and 37%
respectively. Liver biopsy is the standard for the diagnosis of NAFLD but has risks
and limitations, so that non-invasive diagnostic tools such as serum biomarkers,
imaging methods have been developed. The ELF test measures three markers of
liver matrix metabolism in serum (hyaluronic acid, procollagen-III amino terminal
peptide and tissue inhibitor of metalloproteinase-1) and the result becomes a score that
indicates the level of fibrosis. Acoustic Radiation Force Impulse (ARFI) is a imaging
technique that provides a quantitative measure of the tissue elasticity, shear wave
velocity (SWV), that correlates with the degree of fibrosis. We aimed to develop a
model that combines ELF and ARFI and to assess its feasibility for detecting NASH
in morbid obese patients with suspected NAFLD.

Methods: We selected 57 morbidly obesity patients who were to undergo bariatric
surgery and were classed according to their biopsy findings. Group A (n=28): normal
liver or simple steatosis; Group B (n=29): NASH and/or fibrosis. All patients were
evaluated with ARFI before surgery and ELF test was calculated.

Results: Significant differences in ELF and SWV results were found between the two
groups (p=0.002, p=0.003). AUROC for differentiating patients of both groups using
ELF and SWV were 0.780 (»=0.002) and 0.729 (»p=0.003). We developed a logistic
regression model that combined clinical variables, biomarkers and the SWV and
defined the probability of presenting NASH and/or fibrosis (group B). The variables
included were age, body mass index, metabolic syndrome, mean corpuscular volume,
AST, ALT, SWV and ELF. The AUROC of the model was 0.890 (p=0.044) and was
significantly higher than any of the individual variables.

Conclusion: The combination of the ELF and the Arfi represents a efficient option
for the identification of obese patients with NAFLD and signs of NASH and fibrosis.
Using complementary methods together with different biological bases is an
advantage over the use of individual techniques and increases confidence in diagnosis.
In the case of patients who are going to be subjected to bariatric surgery, the use of
this model would make it possible to presurgically identify those patients with more
severe hepatopathy, thus establishing a population at risk in which surgery could be
prioritized, and to propose prior therapeutic actions to reduce postsurgical morbidity
and mortality related to hepatopathy.

Accuracy of various Estimated Creatinine Clearance equations in
estimating Glomerular Filtration Rate in Indians

R. K. Nigam', M. Mathur?. 'Rajiv Gandhi College, Barkatullah University,
Bhopal, India, *Paramedical Institute, JLN Cancer Hospital, Bhopal, India

Background: The aim of this study was to compare the efficacy of GFR derived from
various estimated creatinine clearance methods like Jelliffe, Cockcroft and Gault, and
4MDRD equations as compared to measured glomerular filtration rate (GFR) with
in Indians

Methods:We enrolled 80 patients in the study. GFR was determined by technetium-
99m diethyl triamine penta-acetic acid (Tc99mDTPA) clearance . Height, body
weight and serum creatinine were measured, and GFR and creatinine clearance
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(CrCl) estimates calculated by various equations. Spearemans correlation was used to
assess relationships between measured GFR (Tc99mDTPA clearance) and estimated
clearances using the three formulae. Difference between the measured GFR and
estimated clearances compared with measured GFR were examined to determine
whether prediction error was independent from measurement magnitude. Analyses
of differences were used to determine bias and precision. Bias was assessed by
mean percentage error (MPE), calculated as the percentage difference between the
estimated clearances for each formula and measured GFR. A positive bias indicates
overestimation of GFR, and a negative bias indicates underestimation. Relationships
were also assessed by gender and varying levels of renal function: GFR <60 ml / min,
and GFR >60 ml/ min.

Results: The mean measured GFR was 77.2 ml / min (range 17 to 152 ml/ min). The
mean bias (mean percentage error) was -4.9, -10.3 and -1.57% respectively for the,
Jelliffe , Cockcroft and Gault, and 4MDRD formulas, respectively. The 4 MDRD
formula slightly overestimates the GFR in patients having GFR less than 60ml/ min,
where as,it underestimates for GFR more than 60ml / min..

Conclusion: In Indians 4 MDRD equation of estimated creatinine clearance seems to
be most accurate in estimating GFR .

Derivation of nepalese reference intervals for clinical chemistry
parameters of liver disease by use of up to date statistical methods

R. VINOD MAHATO', B. YADAV', M. LAMSAL?, K. ICHIHARA’.
"Tribhuvan University Institute of Medicine, Kathmandu, Nepal, ’BP
Koirala Institute of Health Science, Department of Biochemistry, Dharan,
Nepal, *Yamaguchi University Graduate School of Medicine, Department
of Laboratory Medicine, Ube, Japan

Background: The reference interval (RI) is important for the screening, diagnosis,
treatment, and monitoring of common disorders like liver diseases. During the last
decades, the number of routine clinical chemistry tests has increased dramatically in
Nepal. However, there are no valid Rls for any biochemical parameter in Nepal. RIs
currently in use are those supplied by reagent manufacturers which are not derived
from local population. Therefore, we conducted this study of establishing Rls of 25
major biochemistry parameters for Nepalese population, as a part of the IFCC global
multicenter study on RVs. In this report, results of 7 parameters belonging to liver
function tests are described.

Method: Total 617 apparently healthy individuals were recruited nationwide from
five different regions of the country. Blood samples were collected and sera were
separated and stored at —80° C. All the samples were measured collectively by auto-
analyzer AU480 (Beckman-Coulter). Test results were standardized by measuring the
value-assigned panel of sera which was provided by IFCC committee on Reference
Intervals and Decision Limits (C-RIDL). With application of the latent abnormal
values exclusion (LAVE) method, reference intervals (RIs) were derived by both
parametric and non-parametric method by use of Reference Master software provided
by C-RIDL.

Results: The reference intervals (lower limit—upper limit) derived for males[M],
females [F], and both [MF] were total protein MF:6.8—8.3,M:7.0-8.5, F:7.0-8.3
g/dL albumin MF:3.9-5.0, M:4.1-5.0, F:3.8-4.6 g/dL; total bilirubin (TBil) MF
:0.26-1.23,M:0.28-1.37,F:0.24-1.02mg/dL;ALTMF:5-27U/L, M:6-32, F:4-19
U/L;ASTMF:13-33,M:14-36,F:12—28U/L;ALPMF:140—-397,M:138—423,F:143—
379 U/L and yGT MF:10-76,M:12—115, F:9-40 U/L. Furthermore, gender-wise
evaluation showed prominent increase in ALP and yGT in females after 45 years
of age. While albumin in males showed linear reduction with age. Other than the 7
parameters, we also noted lower-sided shift of Rls for urea, HDL-C and LDL-C in
Nepalese.

Conclusion: This is the first study to establish clinical reference intervals for healthy
adult Nepalese population. RI of Total Protein is shifted to the higher side and TBil
and ALT are shifted to the lower side in Nepalese compared to those of other countries.
Some of our RIs which were standardized based on the serum panel differ from those
of other countries, indicating the importance of deriving country specific RIs.

Key words: LFT, Reference Intervals, Liver enzymes, Total Proteins, Albumin
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Assessment of Vitamin B12 Levels in Type 2 Diabetics on Metformin
Therapy

P. Nsiah!, E. F. Laing?, M. Yakubu?. 'University of Cape Coast., Cape
Coast, Ghana, *’Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana

Background: Metformin, which belongs to the biguanide class, is one of the most
widely used oral hypoglycemic agents for type 2 diabetes mellitus patients. Despite
existing evidence of metformin-associated vitamin B, deficiency, large numbers
of diabetics on metformin are not assessed routinely for vitamin B, levels in the
Ghanaian setting. Methylmalonic acid (MMA) is a substance produced in very small
amounts and is necessary for human metabolism and energy production. Vitamin
B12 promotes the conversion of methylmalonyl CoA (a form of MMA) to succinyl
Coenzyme A. Vitamin B12 deficiency results in increase in MMA concentration.
This study primarily aims to determine the prevalence of vitamin B12 among type 2
diabetics on metformin and also whether there is a need for supplementation.

Methods: This cross-sectional study was conducted at Effia-Nkwanta Regional
Hospital in the Western Region of Ghana. A total of 196 type 2 diabetic patients
were recruited, consisting of 173 who were on metformin and 23, not on metformin.
Vitamin B12 and methylmalonic acid (MMA) investigations were carried out on
Selectra Pro S System (Elitech Clinical Systems-Elitech Group). Descriptive statistics
described frequency and means.

Results: Vitamin B12 deficiency was defined as vitamin B12 <150ng/L and MMA
concentration > 0.4umol/L was considered high. In the type 2 diabetics taking
metformin (n=173) the prevalence of B12 deficiency was 32.9% compared to 26.0%
(p=0.637) in non-metformin users (n=23). Moreover, the prevalence of increased
MMA was 16.2% in metformin users compared to 4.2% of non-metformin users
(p=0.008). Serum vitamin B12 levels were significantly correlated with level MMA
levels negatively (R?>=0.25, p<0.0001). Patients on metformin therapy for more than
10years increased (OR=2.68, p=0.026) the odds of having a vitamin B12 deficiency
in logistic regression.

Conclusion: This study contributes to the existing body of literature by suggesting
that long term use of metformin increases the risk of vitamin B12 deficiency. The
study also demonstrated that vitamin B12 deficiency was significantly correlated with
the duration of metformin use. Type 2 diabetes patients treated with metformin may
require clinical attention for vitamin B12 deficiency and regular monitoring of their
vitamin B12 levels.

THE ROLE OF CXCL10 AND HEME IN MALARIA
PATHOGENESIS

F. A. BOTCHWAY', N. Wilson?, J. Stiles?. ‘Korlebu Teaching Hospital,
Accra, Ghana, *Morehouse School of Medicine, Atlanta, GA

Background: Plasmodium falciparum malaria remains one of the most frequently
lethal diseases affecting children in sub-Saharan Africa, yet the immune mediators
that regulate pathogenesis and the wide variation in clinical manifestations of
malaria are poorly understood. Malaria mortality is associated with exaggerated host
responses to inflammatory factors such as free heme and C-X-C motif chemokine
10 (CXCL10). The aim of this study was to determine whether the overproduction
of CXCL10 and Heme play roles in malaria pathogenesis Methods: This was a case
control study involving a total of 499 children (382 malaria subjects and 117 non
malaria subjects) aged 1 -16 years. Full blood count was estimated using Haematology
Analyzer BC-5300. Plasma heme was measured using chromogenic method. Plasma
levels of CXCL10 were measured among the study participants using Quantikine
ELISA kit using optimal concentrations of standards and antibodies according
to the manufacturer’s instructions. The test was analyzed at 450 nm wavelength
using a Spectra Max 190 fluorescence micro plate reader. Data was presented as
mean + standard error or median and interquartile range (IQR). A p-value < 0.05
was considered statistically significant. Pearson’s rank test was used to determine if
there was any association between CXCL10 and Heme levels and malaria infection
Results: There was significantly lower hemoglobin levels (12.1g/dL) in the malaria
patients compared with 12.5g/dL in non-malaria subjects (p<0.001). There were
significant difference in hematocrit values between malaria and non-malaria subjects
(36.4 and 38.0 respectively, p <0.001) and in White cell counts in malaria compared
to non-malaria white cell counts (6.9x109/L and 5.8x109/L respectively, p<0.0001).
There was also significance difference in platelets counts between malaria and non-
malaria platelets levels (140x109/L and 271x109/L p<0.0001). There were significant
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increases in plasma concentrations of CXCL10 in malaria subjects compared to
non-malaria controls. (Non-malaria 180.4 pg/mL (IQR 101.1-328.6), malaria 705.7
pg/mL (IQR 459.0-1154), p < 0.0001). There was significant increase in plasma
concentration of Heme in malaria compared to non -malaria controls 60.33 uM (IQR
47.67-74.34), malaria 119.57 uM (IQR 72.34-192.41), p < 0.0001) There was strong
linear relationship between CXCL10 and Heme levels in malaria subjects (r =0.492,
p<0.0001 Conclusion: Plasma levels of heme and CXCL10 were significantly
increased in malaria subjects compared with non-malaria subjects. The present study
has shown that the CXCL10 and Heme are markers of susceptibility to malaria in
individuals living in malaria endemic areas such as Ghana.

Evaluation of Glycated Albumin as a Useful Indicator for Renal
Dysfunction in Diabetic and Nondiabetic Population

N. Duan, H. Li, L. Pang. Peking University First Hospital, Beijing, China

Background: Glycated albumin (GA) reflects serum glucose of preceding 2-3
weeks and plays an important role in diabetes mellitus (DM). This study aimed at
investigating whether GA can assess renal dysfunction in population.

Methods: 3818 individuals attending physical examination were enrolled in this
cross-sectional study and divided into 5 groups: healthy subjects (n = 3238), impaired
fasting glucose (n = 83), DM without renal complications (n = 317), DM with
albuminuria (n = 64) and nondiabetic chronic kidney disease patients (n = 116). All
analyses were conducted using the subjects with fasting venous blood and morning
urine samples. Statistical analysis was done by SPSS 16.0.

Results: Among all groups, mean GA, hemoglobin Alc, fasting plasma glucose,
serum creatinine were the highest and estimated glomerular filtration rate (¢GFR) was
the lowest in DM with albuminuria group. When eGFR was 90-105 ml/min/1.73m? or
mildly decreased to 60-90 ml/min/1.73m?, GA increased significantly with elevating
albumin-to-creatinine ratio (ACR) from 0-10 mg/g to 10-30 mg/g to > 30 mg/g (P
< 0.01 and P < 0.001). GA increased further when eGFR decreased moderately to
severely as renal function continuing to deteriorate (¢GFR < 60 ml/min/1.73 m?).
When ACR < 30 mg/g and eGFR < 60 mL/min/1.73m? more than 50% subjects were
DM patients and had significant higher GA levels than other subjects with eGFR >
105 mL/min/1.73m?. After adjusting demographics (age at enrollment, gender and
body mass index [BMI]), every 5% rise of GA levels showed a 1.778-fold increased
risk in all subjects (adjusted odds ratio [OR], 1.778; 95% confidence interval [CI],
1.373-2.302; P < 0.001) and 1.737-fold risk in DM subjects (adjusted OR, 1.737; 95%
CI, 1.221-2.471; P =0.002) for occurrence of ACR > 30 mg/g in contrast to ACR < 30
mg/g. Compared to eGFR > 90 mL/min/1.73m?, 5% rise of GA levels showed a 1.482-
fold risk for eGFR 60-90 mL/min/1.73m? (adjusted OR, 1.482; 95% CI, 1.112-1.975;
P =0.007) and 1.996-fold risk for eGFR < 60 mL/min/1.73m? (adjusted OR, 1.996;
95% CI, 1.366-2.916; P < 0.001).

Conclusions: Increased GA serves as a risk marker for renal dysfunction and an
effective complement to ACR for DM patients. GA combined with eGFR and ACR
can reflect renal function changes in population, especially those DM and early
diabetic kidney disease subjects whose eGFR might be in normal values.

Distinct expression profile of HCMYV encoded miRNAs in plasma
from oral lichen planus patients

C. Zhang', M. Ding?, X. Wang®, C. Wang', Z. Ke?, W. Wang®, C. Zhang?.
!Jinling Hospital, Nanjing, China, *Nanjing University, Nanjing, China,
’Nanjing Stomatological Hospital, Nanjing, China

Background: Human cytomegalovirus (HCMYV) infection is a causal factor in the
development of various diseases and some HCMV-encoded miRNAs in human
circulation have been demonstrated to be novel potential biomarkers for some
autoimmune diseases. Oral lichen planus (OLP) is a T-cell-mediated autoimmune
disease and its actiology and molecular mechanisms remain unclear. In this study, we
examined HCMV-encoded microRNA (miRNA) expression profiles in plasma from
OLP patients.Methods: The expression profile of HCMV-encoded miRNAs were
initially measured using RT-qPCR in a cohort of individual plasma samples from 21
OLP patients and 18 healthy controls. Markedly upregulated miRNAs in patients were
further verified in an additional cohort of 41 patients and 33 controls. HCMV DNA
in peripheral blood leukocytes was examined by quantitative PCR and anti-HCMV
IgG and IgM antibodies in plasma samples were detected by ELISA assays using a
HCMV IgG/IgM kit.
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Results:All of the examined 23 HCMV-encoded miRNAs were detectable in plasma
from both OLP patients and normal controls. Seven of the 23 HCMV-encoded
miRNAs were differentially expressed in OLP samples compared with controls
(P<0.05). Six miRNAs, hemv-miR-UL112-3p, hemv-miR-UL112-5p, hemv-miR-
UL22a-5p, hemv-miR-UL148D, hemv-miR-UL36 -5p and hcmv-miR-ULS9, were
upregulated (1.8-7.2-fold increase, at least P<0.05), and 1 miRNA (hcmv-miR-US5-
2-3p) was downregulated (P=0.04) in plasma from patients compared with controls.
Of the 7 miRNAs, five miRNAs including hemv-miR-UL112, hemv-miR-UL22a-5p,
hemv-miR-UL148D, hemv-miR-UL36-5p and hemv-miR-ULS9, were confirmed in
the validation set (at least P<0.05). HCMV DNA in peripheral blood leukocytes was
also significantly higher in patients than in control subjects, while the positive rates
of anti-HCMV IgG and anti-HCMV IgM were not different between patients and
controls(100.00% versus 93.65%, P = 1.0; 0% versus 0%, P = 1.0, respectively).
Conclusion:Our results demonstrate a distinct expression pattern HCMV-encoded
miRNAs in OLP patients, which warrants additional study in the diagnosis and
actiology of OLP.

Effects of laboratory results and lifestyle parameters on the
development of non-alcoholic fatty liver disease: The Korean National
Health Insurance Service-National Sample Cohort 2009-2013

J. Rim', T. Youk?, J. Cho', H. Gee?, J. Yoo?. 'Yonsei University College of

Medicine, Severance Hospital, Seoul, Korea, Republic of, >National Health
Insurance Service Ilsan Hospital, Goyang, Korea, Republic of, *Yonsei
University College of Medicine, Seoul, Korea, Republic of

Background: The purpose of this study was to investigate the effects of
anthropometric, laboratory, and lifestyle factors on the development of nonalcoholic
fatty liver disease (NAFLD) in a nationwide, population-based, 4-year retrospective
cohort.

Methods: The propensity score-matched study and control groups contained 1,474
subjects (940 men and 534 women) who had data in the Korean National Health
Insurance Service-National Sample Cohort in 2009, 2011, and 2013. NAFLD was
defined using medical records of a diagnosis confirmed by primary clinicians and
meeting two previously validated fatty liver prediction models: the hepatic steatosis
index and fatty liver index. Chronological changes in anthropometric variables,
laboratory results, and lifestyle factors were compared to baseline values and those
of the control group.

Results: Among the 5 anthropometric, 10 laboratory, and 3 lifestyle factors,
chronological change in no single variable appeared to be statistically associated with
NAFLD development in either men or women. Interestingly, baseline characteristics
before the diagnosis of NAFLD seemed to be important regardless of time-dependent
change throughout the 4-year period. Nevertheless, triglycerides showed prominent
decrease in men during the period of NAFLD development, while weight and exercise
changes were noticeable in women.

Conclusion: Although baseline characteristics might be important in NAFLD
development, chronological changes in anthropometric, laboratory, and lifestyle
factors are insufficient to predict development of NAFLD. However, we propose
that early screening strategies for NAFLD should be strongly recommended for
people with abrupt chronological changes in specific parameters, especially waist
circumference and exercise degree for women and serum triglycerides level for men.
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PREVALENCE OF METABOLIC SYNDROME IN GRANITE
WORKERS

S. Panakala', R. Kondreddy', K. Kumar?, A. Rawal’, J. R. Peela’,
J. R. Kooriyil*, M. Prasad’>, M. G. 1. El Fituri®. 'Department of
Biochemistry,Mamatha Medical College, Khammam, India, *Department
of Biochemistry, Varun Arjun Medical College and Rothilkhand Hospital,,
Banthra, Shahjahanpur, UP, India, *Department of Biochemistry and
Medical Genetics,School of Medicine,St Matthews University,Grand
Cayman, Grand Cayman, Cayman Islands, *Department of
Physiology,School of Medicine,St Matthews University,Grand Cayman,
Grand Cayman, Cayman Islands, *Narayana Medical College Hospital,
Nellore,Andhra Pradesh, India, *Department of Global Health,College of
Global Public Health,New York University, New York, NY

BACKGROUND: The prevalence of the metabolic syndrome (MS) has significantly
increased over the last few decades and has become a main health challenge
worldwide. Prevalence of MS is quickly rising in developing countries due to
changing lifestyle. It was considered worthwhile to study MS and its components
in granite workers since granite factories are situated in and around Khammam area.
Moreover, no studies of MS in granite workers have been reported in literature.
OBJECTIVES: Aim of our study is to assess the prevalence of metabolic syndrome
and its components in granite workers. MATERIALS AND METHODS: 210 male
workers in the age group of 20-50 working in granite industries located in and around
the Khammam town of Telangana State are selected for the present study. Blood
pressures (BP), waist circumference (WC) were measured. Fasting blood samples
were collected for the estimation of glucose and lipids. RESULTS: 69 subjects out
of 210 were identified as having MS based on updated National cholesterol education
program- Adult Treatment Panel III (NCEP-ATP III) guidelines. CONCLUSION:
MS should be identified and remedial measures may be suggested, so that the risk of
hypertension, cardiovascular risk, diabetes and the resultant morbidity is minimized
and can be delayed.

Prevalence of MS and its components
Paramaters No Of Granite Workers Percentage
Elevate BP 85 49
Elevate waist Circimference 61 29
Elevated TG 52 25
Reduced HDL 72 34
Elevated Glucose 42 20
Metabolic Syndrome 69 33

Evaluating neonatal minimum volumes with Abbott Architect c8000
and Sysmex XN

P. Dolph!, J. Baker!, R. Wonderling?. ‘MultiCare Health System, Tacoma,
WA, *Abbott Diagnostics, Abbott Park, IL

Background:Our neonatologists approached the laboratory to find a solution to
reduce neonatal blood collection volumes. Nurses draw specimens in wide bore BD
Microtainers (Cat # BD 365967) which can potentially reduce the amount of blood
drawn from neonates, but short collections lead to high rates of QNS and redraws.
Nurses frequently collected whole blood in spun hematocrit tubes and phase platelet
devices in situations of previous QNS or other collection issues. We wanted a solution
that was efficient and productive for both nursing and the laboratory that would
maximize quality and safety for the neonates.Methods:We started by reviewing
actual patient hematocrit values to assess the number (%) of high/low hematocrit
specimens. 155 specimens in one month showed 87% of neonates with a hematocrit
<50 and 60% of neonates <40. Based on this population, we conservatively based the
study on a hematocrit of approximately 60% to establish extreme minimum volumes.
We selected 20 most frequently ordered chemistry tests and included the volume
necessary for HIL (Hemolysis, Icterus, and Lipemic specimen integrity testing.)
Hematology focus was on replacing the manual parameters spun hematocrit (0.225
mL) and phase platelets (0.020 mL) with automated testing.

Results:The Abbott Architect ¢c8000 Sampling Dead Volume + Over Aspiration
Volume (DV/OAV) is 0.058 mL. This DV/OAV plus the accumulative aspiration
volumes (calculated from the Abbott Architect Sample volumes) ranges from 0.083
mL (minimum 4 assay panel + HIL) to 0.1337 mL (maximum 20 assay panel plus
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HIL). Whole blood was adjusted to resemble elevated neonate hematocrits at >60%,
centrifuged and transferred to Evergreen Scientific sample cups placed in standard
aliquot tubes by plastic transfer pipette. We determined the following recovery
volumes of plasma after centrifugation: 0.200 mL whole blood yielded 0.076 mL
plasma; 0.300 mL whole blood yielded 0.114 mL plasma; 0.400 mL whole blood
yielded 0.152 mL plasma. The Abbott Architect instrument dead volume is 0.058
mL. Using similarly adjusted specimens (hematocrits at >60%), we performed
volume trials on Sysmex XN for determination of a repeatable minimum volume that
produces 22 parameters. We demonstrated that 0.150 mL is required for an automated
panel including WBC, RBC, HGB, HCT, MCV, MCH, MCHC, RDW-CV, PLT, MPV,
NRBC, IPF, and automated differential plus adequate volume to make a slide. This
reduced the specimen volume from of 0.245 mL (2 manual tests) to 0.150mL while
optimizing the availability of test options and improved quality. A visual chart of
testing volumes and specimen requirements was created for NICU nurses with color
photos as guides.

Conclusion:Abbott Architect ¢8000 instrument can perform 10 tests with initial
volume of 0.3 mL whole blood and 20 tests on 0.4 mL whole blood (prior to
centrifugation). Sysmex XN can perform CBC with platelets and a slide can be made
with 0.150 mL whole blood. This project resulted in significant reduction of specimen
volume collected, reduced manual processes, and promoted reliable chemistry and
hematology testing to clinicians in caring for our most tiny and vulnerable patients.
Satisfaction among our NICU partners has been enormous.

The current status of mucopolysaccharidosis I and II newborn
screening, and the confirmation in Taiwan

C. Chuang', H. Lin? C. Chiang?, M. Chan’, L. Wang*, R. Tu!, T. Chen!,
S. Lin®. ‘MacKay Memorial Hospital, New Taipei City, Taiwan, ’MacKay
Memorial Hospital, Taipei City, Taiwan, The Chinese Foundation of
Health, Taipei City, Taiwan, *Taipei Institute of Pathology, Taipei City,
Taiwan

Background: Mucopolysaccharidoses (MPS) are a group of lysosomal storage
diseases. Mutations of genes encoding for lysosomal enzymes leading to defects
in stepwise degradation of glycosaminoglycans (GAGs). GAGs accumulating in
lysosomes result in cellular dysfunction and clinical abnormalities. Early initiation
of enzyme replacement therapy (ERT) can slow or prevent the development of severe
clinical manifestations. ERT for MPS I and II have become available with optimal
outcomes associated with early diagnosis and treatment. MPS T and II newborn
screening has been executed in all Newborn Screening Centers of Taiwan since
October, 2015. The infants who failed on the recheck at the recall were referred to
the Biochemical Genetics laboratory of MacKay Memorial Hospital for detailed
confirmatory diagnosis.

Methods: From August 1%, 2015 to December 31, 2016, a total of 170,755 and 93,025
infants had been screened by mass spectrometry for MPS I and MPS 11, respectively.
In those, sixty-six suspicious cases including 5 for MPS I and 61 for MPS II were
referred for confirmation. Urine and EDTA blood samples were collected. The urine
first-line biochemistry examination was first performed, including urinary GAG
quantification, two-dimensional electrophoresis, and tandem mass spectrometry assay
for predominant disaccharide units of urinary GAGs. If the results showed positive,
the confirmative diagnoses, including leukocyte enzymatic assay and molecular DNA
analysis were then performed. Leukocyte pellet was isolated from EDTA blood and
used for fluorescent a-Iduronidase (IDUA) or iduronate-2-sulfatase (IDS) enzymatic
assay. In addition, DNA sequencing analysis was also performed.

Results: Normality of IDS or IDUA enzyme activities was found in most referred
cases except four highly suspected MPS I and one MPS 1II infants, which were closely
correlated with individual gene variations. In those, one infant with a novel mutation of
IDS gene, ¢.817C>T; p.273W, and four infants with four missense mutations of IDUA
gene (p.DIISN, p.MIT; p.Y625S, C.300-3C>G; p.D119Y, p.S206L; and p.L346R,
p-T364M) showed significant deficiencies of IDS and IDUA enzyme activities (less
than 5% of mean normal activity), respectively. DS and HS quantitative analysis by
tandem mass spectrometry also demonstrated significant elevation.

Conclusion: The performance of MPS T and MPS II newborn screening, and the
confirmation in Taiwan are remarkable and well-done. Early initiation of ERT for
MPS results in better clinical outcome. Optimal benefits from ERT would require
commencement of treatment before the onset of irreversible clinical disease, and this
can be achieved by MPS newborn screening. Early confirmatory diagnosis increases
the probability of receiving appropriate medical care, like ERT, soon enough to avoid
irreversible manifestations.
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Risk indices for predicting mortality and morbidity in acute
pancreatitis patients: a retrospective study

C. Liu, S. Chen, H. Chen, L. Ling, J. Zhou. Department of Laboratory
Medicine, West China Hospital, Sichuan University, Chengdu, China

Background: Acute pancreatitis is a common acute abdominal disease complicated
by high mortality and morbidity. This study explored simple clinical indices to predict
mortality and morbidity associated with acute pancreatitis.

Methods: We retrospectively reviewed medical records of 1,297 patients with AP
between January 2011 and March 2015. Forward univariate and multivariate logistic
regression analyses were performed to assess the independent risks at admission and
during hospitalization.

Results: In the entire cohort, 39 patients died, 71 suffered acute kidney injury, 145
suffered respiratory failure, and 159 experienced infection. After excluding patients
with morbidity at admission (n= 31, 50 and 20, respectively), we found simple clinical
indices for predicting mortality and morbidity. In the logistic regression analysis,
glucose (OR (95%CI) : 1.07 (1.02,1.12) for death, 1.07 (1.02,1.13) for acute kidney
injury, 1.06 (1.02,1.10) for respiratory failure and 1.05 (1.01,1.08) for infection) and
urea levels (OR (95%CI) : 1.13 (1.07,1. 20) for death, 1.16 (1.09,1.23) for respiratory
failure and 1.10 (1.04,1.17) for infection) as well as the use of invasive ventilation
(OR (95%CI) : 16.69 (5.88,47.37) for death, 21.00 (6.31,69.95) for acute kidney
injury and 5.10 (2.29,11.35) for infection) were identified as independent risks for
mortality and morbidity of acute pancreatitis. Furthermore, platelet nadir (OR,0.99)
and peak leukocyte (OR,1.06) were independent risks for death, so creatine (OR,1.06)
and noninvisve ventilation (OR,2.99) for acute kidney injury. Calcium antagonists
(OR,2.64), platelet nadir (OR,0.99), peak leukocyte (OR,1.04) and altered mental
status (OR,27.94) were independent risks for respiratory failure. Age (OR,1.02),
peak leukocyte (OR,1.06), altered mental status (OR,6.91), noninvisve ventilation
(OR,3.92) and surgery (OR,3.24) were independent risks for infection.

Conclusions: We have found routine clinical indices to predict morbidity and
mortality of acute pancreatitis patients. Early and dynamic prediction of prognosis
may improve patient management.

Fig legend Logistic regression to identify risk factors of mortality and morbidity.
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Within-pair Differences of DNA Methylation Levels between Identical
Twins are Different between Male and Female pairs

M. Watanabe!, C. Honda?, T. Twin Research Group?, Y. Iwatani'.
!Department of Biomedical Informatics, Osaka University Graduate
School of Medicine, Suita, Japan, *Center for Twin Research, Osaka
University Graduate School of Medicine, Suita, Japan

BACKGROUND: DNA methylation levels will be important for detection of
epigenetic effects. However, there are few reports showing sex-related differences in
the sensitivity to DNA methylation. To evaluate their sex-related individual differences
in the sensitivity to methylation rigorously, we performed a systematic analysis of
DNA methylation in monozygotic twins, an optimal model to evaluate them because
the genetic backgrounds are the same. SUBJECTS and METHODS: We examined
30 male and 43 female older monozygotic twin pairs recruited from the registry
established by the Center for Twin Research, Osaka University. Their methylation
levels were determined using the Infinium HumanMethylation450 BeadChip Kit
(Illumina), which interrogated 485577 highly informative CpG sites at the single-
nucleotide resolution, and the median methylation level was calculated for each of
the 25657 CpG islands. RESULTS: Within-pair differences of methylation levels
(WPDMs) were greater in male pairs than female pairs for 86.0% of autosomal CpG
islands, but were higher in female pairs than male pairs for 76.7% of X chromosomal
CpG islands. Mean WPDMs of CpG islands in each autosomal chromosome were
significantly higher in male pairs than in female whereas that in X chromosome was
significantly higher in female pairs than in male. Multiple comparison indicated that
WPDMs in three autosomal and two X-chromosomal CpG islands were significantly
greater in male pairs (Figure), whereas those in 22 X-chromosomal CpG islands
were significantly greater in female pairs. CONCLUSION: Sex-related differences
were present in the WPDMs of CpG islands in individuals with the same genetic
background. These differences may be associated with the sexual influences in
susceptibility of some diseases.
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Growth Differentiation Factor-15 is a New Biomarker with
Independent Prognostic Significance for Survival and Renal
Outcomes in Different Cohorts of Patients with Light Chain (AL)
Amyloidosis

L. Papassotiriou!, G. Merlini?, E. Terpos®, A. Akalestos!, F. Apostolakou!,
P. Milani®, M. Basset?>, F. Russo?, E. Psimenou’, M. Roussou’, M.
Gavriatopoulou®, D. Fotiou’, D. Ziogas®, C. Pamboucas®, E. Papadopoulou?,
M. A. Dimopoulos®, G. Palladini®, E. Kastritis®. 'Department of Clinical
Biochemistry, “Aghia Sophia” Children’s Hospital, Athens, Greece,
?Amyloidosis Center, University Hospital Policlinico San Matteo, Pavia,
Italy, *Department of Clinical Therapeutics, National and Kapodistrian
University of Athens, School of Medicine, Athens, Greece

Background: Growth differentiation factor-15 (GDF-15), a member of TGF-beta
family, is involved in several pathological conditions, which include inflammation,
cancer, cardiovascular, pulmonary and renal diseases. Serum GDF-15 levels add
prognostic information to conventional prognostic factors, such as NT-proBNP and
troponins, in cardiovascular disorders and also have shown to be associated with
renal damage and risk of end stage renal disease in patients with diabetes. Based on
the above data, we evaluated the prognostic value of GDF-15 levels in patients with
AL amyloidosis and showed that in a cohort of 77 patients GDF-15 was associated
with early death, shorter survival and progression to dialysis, independently of
the cardiac biomarkers and renal stage. In order to validate the prognostic value
of serum levels of GDF-15, we evaluated GDF-15 in two independent cohorts of
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patients treated in two different centers (Pavia Amyloidosis Center and Department
of Clinical Therapeutics, Athens). Methods: Circulating levels of GDF-15 were
measured by a novel pre-commercial immunoassay (Roche Diagnostics), along
with measurements hs-Troponin-T and NT-proBNP in more than 800 serial stored
samples using electrochemiluminescence techniques. The Pavia cohort included 202
and the Athens cohort included 107 patients with AL amyloidosis. Standard criteria
were used for the diagnosis, evaluation of organ involvement and cardiobiomarker-
based risk stratification. Renal staging was based on baseline proteinuria >5g/day and
e¢GFR<50ml/min. Median age and involved FLC levels were similar between the two
cohorts but there were differences in other baseline characteristics including heart
involvement and Mayo stage Median follow up for the Pavia cohort was 18-months
and for the Athens cohort was 45-months (p<0.001), while survival at 2 years was
identical. Results: Median GDF-15 levels was 3,027pg/ml in Pavia (range 624-
>100,000pg/ml) and 3,854pg/ml (range 626-71,475pg/ml) in Athens cohort (p=0.09);
the upper quartile of GDF-15 levels however was >5,658pg/ml for the Pavia and
>7,553pg/ml for Athens cohort, while 90% and 94% of patients in the two cohorts
had GDF-15 levels >1,200pg/ml (the upper limit of normal for individuals without
cardiovascular disease). We then evaluated the prognostic significance of GDF-15
levels in the two cohorts by applying the previously identified cutoff of 7,575pg/ml.
GDF-15 above cutoff was associated with significantly shorter survival both in Pavia
(17 months vs not reached, p=0.003) and in Athens cohort (13 vs 47 months, p=0.03).
We then evaluated the prognostic significance regarding renal outcomes (dialysis):
GDF-15 >4,000pg/ml was associated with a HR of 6 (95% CI 2015.6, p=0.001) in
Athens cohort (progression to dialysis within 2 years in 7% vs 47%); however, very
few events have occurred in Pavia cohort and analysis was inconclusive. Although
renal stage discriminated 3-groups in univariate analysis (p=0.03), in multivariate
analysis, GDF-15>4,000pg/ml outperformed renal stage and was the only independent
prognostic factor for dialysis risk. Conclusion: This study validated and confirmed in
two independent cohorts, with differences in their characteristics, the prognostic value
of GDF-15, which emerges as a novel biomarker with prognostic implications for
different outcomes in patients with AL amyloidosis. Importantly, GDF-15 emerges
also as new biomarker for renal outcomes in patients with AL-amyloidosis.

Prostate-Specific Antigen (PSA) Screening Rates in the United States,
2010-2015: Implications for Practice Interventions

S. Shahangian, L. Fan, T. H. Taylor. Centers for Disease Control and
Prevention, Atlanta, GA

Background: Prostate-specific antigen (PSA) is the most commonly used cancer
screening test in men. U.S. Preventive Services Task Force (USPSTF) recommended
against PSA screening of all men regardless of age in 2012. This recommendation is
endorsed by both American Academy of Family Physicians and American College of
Preventive Medicine. By 2013, other medical organizations (e.g., American Cancer
Society, American Urological Association and American College of Physicians),
had recommended offering PSA screening to men between 50 and 69 years of age
and with at least 10 years of remaining life expectancy, but only after a process of
informed and shared decision making. The objective of this study was to evaluate
the rate of PSA screening and its trend in different age groups from 2010 through
2015 using large databases covering approximately one-third of all privately insured
men in the U.S. plus all men insured by Medicare. Analyzed data are expected to
provide information on gaps in clinical practice, thus informing interventions needed
to promote good laboratory screening practices.

Methods: Claims data for men under 65 years of age were collected using Truven
Health Analytics’ MarketScan database for commercial claims and encounters in
2010-2015 (9.9-16.6 million men). For men aged 65 years or older, claims data for
the entire Medicare-insured population were evaluated using CMS’ virtual research
data center encompassing 17.7-21.8 million men for these years. A two-sided Poisson
regression was used to determine P for trend, calling P < 0.05/n as significant, where
n is the number of groups analyzed (Bonferroni correction). To consider PSA testing
for screening only, all claims with any one or more of 62 prostate or urinary conditions
implying use of testing for purposes other than screening were deleted.

Results: PSA-based screening rates in 2010-2015 were: 2% in men age 30-39, 5%-6%
in men age 40-49, 29%-31% in men age 50-59, 33%-36% in men age 60-64, 9%-12%
in men age 65-69, 11%-14% in men age 70-74, and 6%-9% in men older than 74.
There were no significant temporal trends in men aged 30-39 years (P = 0.18), 50-59
years (P = 0.08), 65-69 years (P = 0.16), 70-74 years (P = 0.05) and older than 74
years (P = 0.16). There were significant downward trends in men aged 40-49 years
(P = 0.005) and 60-64 years (P = 0.003). For all age groups, PSA screening rate
decreased from 2010 to 2015 by 1%, 6%, 2%, 6%, 9%, 13% and 10%, respectively,
for men aged 30-39, 40-49, 50-59, 60-64, 65-69, 70-74 and

69" AACC Annual Scientific Meeting Abstracts, 2017 S41



Tuesday, August 1, 9:30 am — 5:00 pm

greater than 74 years (1%-13% decrease in PSA screening rate for the 7 age cohorts).

Conclusion: All medical organizations recommended against PSA screening of men
older than 69 and younger than 50 soon after the earlier recommendation by the
USPSTF in 2008, but there are still a substantial proportion of younger (2%-6%) and
older (6%-14%) men who are screened with PSA, contrary to all existing practice
guidelines. Further research is needed to understand the reasons for overuse of PSA
screening in order to identify more effective means to prevent overuse.

The dibucaine number is required to accurately predict
pseudocholinesterase phenotypes

K. Volzing, T. L. Kautiainen, J. Ulloor, O. K. Ndimbie, M. A. Beischer, K.
B. Sikder. Abbott Laboratories, Irving, TX

OBJECTIVE: The relationship between pseudocholinesterase (PChE) phenotypes
and dibucaine numbers (DNs) is used to identify individuals who may experience
prolonged effects of neuromuscular-blocking general anesthetics administered during
surgery (Table 1). The objective of this study is to determine if uninhibited or
dibucaine-inhibited PChE activity sufficiently predicts enzyme phenotype.
METHODS: Pairs of uninhibited and dibucaine-inhibited PChE activity data were
analyzed for 39,719 patient samples across 43 laboratories. DNs were calculated
for each sample from this paired data (Equation 1). The uninhibited and dibucaine-
inhibited PChE activity of each sample was then evaluated relative to its corresponding
DN to determine if a correlation exists between enzyme activity and DN.

Equation 1 DN=100*(1-PChED:i activity/PChE activity)

RESULTS: Wild-type, heterozygous, and homozygous atypical PChE phenotypes
were present in the data set as indicated by the DN calculation (Table 1).

Table 1

Recovery from general | Frequency - this

DN PChE Phenotype anesthesia study
DN>72 Wild-type (E*, E*)) Normal 94.2% (34,565)
35<DN<72 | Hleterozygous atypical Prolonged 5.6% (2083)

(E', E*)

Homozygous atypical

DN<35
(' E*)

0.2% (71)

Consistent with literature, over 90% of PChE samples in this study were wild-
type (DN>72) and less than 0.5% were homozygous atypical (DN<35). 100% of
uninhibited homozygous atypical PChE samples displayed activity <18,000 U/L, as
did 97.1% of uninhibited heterozygous, and 98.5% of uninhibited wild-type samples.
Despite the small fraction of heterozygous and wild-type samples with uninhibited
PChE activity >18,000 U/L, there was no overall correlation between uninhibited
activity and phenotype or DN.

Dibucaine-inhibited PChE activity for all phenotypes did not exceed 16,000 U/L and
did not correlate with phenotype or DN.

CONCLUSIONS: The DN calculation is essential for accurate PChE phenotyping.
Taken in isolation, neither uninhibited nor dibucaine-inhibited PChE activity
correlates with enzyme phenotype.

These data may be used to determine the DN for a patient receiving general anesthesia
if they have previously suffered a prolonged recovery from anesthesia or have a
family history of atypical phenotypes. Application of DN to management of these
patients may prevent unexpected postoperative respiratory muscle paralysis that lasts
hours to days and necessitates mechanical ventilation.

An observational prospective single center study to assess utility of
serum cystatin C and its estimated GFR among various subgroups of
patients- an experience in semi urban locality

M. S. Patwardhan', H. Shah?, A. Ahuja’, S. Babu*. ‘Dr Patwardhan,s
Pathology Laboratory, Ulhasnagar, India, ’Bombay Hospital & Research
Centre, Mumbai, India, Shivneri Hospital, Ulhasnagar, India, *Agape
Diagnostics, Kochi, India

Background: Serum creatinine and cystatin C are complementary markers of GFR.
Whereas serum creatinine is affected by age, race, sex and muscle mass, cystatin C
remains unaffected. Cystatin C has been used extensively as a research tool but it is
not commonly done in routine laboratories in India because of its cost. Study aims to
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assess the subgroups of patients with nephropathy who get additional benefit from
cystatin ¢ test over creatinine. Methods: Inclusion criteria- Consecutive 131 subjects
seen and referred by nephrologist and physician.Exclusion criteria- Patients with age
greater than 75 years, those suffering from hypo or hyperthyroidism, patients taking
steroids.1) Normal male: 20 normal female: 20 (forcomparison). 2)Hypertensive
patients (s. creatinine: >1.5mg/dl in males, >1.3 mg/dl in females): 21 3)Chronic
glomerulonephritis (urine protein +++): 15. 4)Diabetic nephropathy (s. creatinine
>1.5mg/dl in males, >1.3 mg/dl in females) : 55.

We estimated s. creatinine and urine creatinine by Jaffe kinetic. Cystatin ¢ estimated
by by turbidimetry method. Microalbumin done by turbidimetry method (Agappe
India) Urine protein done by suphosalicylic turbidimetry method. Tests done
on semiautomated instrument. EGFR estimation from creatinine calculated by
Cockcroft-Gault equation, and from cystatin C by Hoek formula GFR = -4.32+ (80.35
x 1/cystatin C (mg/1).

Results: We report good correlation in healthy male & female subjects between values
of creatinine, cystatin C, GFR estimated from the above and albumin/ creatinine
Ratio. Reference range of cystatin c¢: (male) 0.78 to 1.2 mg/l, (female) 0.4 mg to 0.8
mg/l . Out of 21 Hypertensives patients (mean age 50 years), mean for creatinine
eGFR was 52418 ml with 4 patients in mild/stage 2 and rest 17 in moderate/stage 3
whereas cystatin C eGFR was reported mean of 83ml +40ml with 2 patients in mild
reduction, 8 in moderate reduction and 11 patients within normal range. Therefore
only 50% of hypertensive patients showed eGFR values in abnormal range with
cystatin C as compared to creatinine as verified by normal urine microalbumin. This
variation in creatinine results might be due to above mentioned factors. Out of 15
patients of glomerulonephritis mean for age was 41+15 years. About 40% of these
patients had borderline creatinine values (mean 1.64 mg/dl) while all cystatin C values
are in pathological range (mean 2.5 mg/dl). In 55 patients suffering from diabetic
nephropathy, all values show good correlation between creatinine and cystatin
C. Mean for creatinine was 2.21+0.9 mg/dl with eGFR with 37+24 ml; mean for
Cystatin ¢ was 2.19+1.29 mg/L with eGFR 37.2+25 ml. All the above patients had
albuminuria.Conclusion:Above results show the importance of cystatin C and its
eGFR in hypertensives and patients suffering from glomerulonephritis. It can be used
as a complementary test in patients suffering from diabetic nephropathy.

Graft-derived cell-free DNA - a promising rejection marker in cardiac
transplantation - Results from a prospective observational trial

E. Schiitz', L. Reinhard?, F. Kniittgen®, J. Beck'!, U. Schulz*, M. Harden®,
U. Fuchs*, N. Mettenmeyer?, C. Knabbe?, A. Zittermann®, J. Gummert®, 1.
Birschmann®, M. Oellerich®. 'Chronix Biomedical, Géttingen, Germany,
’Dept. Clinical Pharmacology University Medical Center, Gottingen,
Germany, *Inst. for Laboratory and Transfusion Medicine, Heart and
Diabetes Center NRW, Bad Oeynhausen, Germany, *Clinic for Thoracic
and Cardiovascular Surgery, Heart and Diabetes Center NRW, Bad
Oeynhausen, Germany, *Dept. of Medical Statistics, University Medical
Center Gottingen, Gottingen, Germany

Background: Reliable noninvasive markers for early detection of rejection after heart
transplantation are lacking. Immunosuppressant therapeutic drug monitoring is more
useful to prevent toxicity rather than to predict efficacy. Graft-derived cell-free DNA
(GcfDNA) has shown promise as a biomarker for the early detection of graft injury.

Methods: In a prospective observational trial, GefDNA was monitored in 84 adult
cardiac transplant recipients followed over at least one year post transplantation.
cfDNA was extracted from >1 ml EDTA plasma, obtained in cell-free DNA BCT
tubes. GefDNA was determined as described elsewhere (Clin Chem 2013; 59: 1732-
1741). The turnaround time for an initial sample is about 2 days and one working
day for any consecutive sample. Biopsies were done upon clinical suspicion of acute
rejection and compared to GefDNA test results.

Results: GefDNA percentage was highly elevated (>5% of total cfDNA) on the
first day after transplantation, evaluated in a subset of 15 patients, presumably
due to ischemia/reperfusion damage. The median GefDNA percentage decreased
in stable patients with no signs of graft injury within the first week to a baseline
value <0.25%, where it remained throughout the one year observation period. In 19
patients with samples drawn during biopsy-proven acute rejection periods (n=25),
values were about 5-fold higher (median: 0.51%, 95%-CI 0.42-0.87%) than median
values observed in samples (n=208) from 67 stable patients without rejection
(median: 0.10%, 95%-CI 0.08-0.12%). In comparison to 23 patients with negative
biopsy (n=23 samples; median: 0.19%, 95%-CI 0.16-0.26%), the median observed in
patients with biopsy-proven rejection was 2.7-fold. In 14 otherwise clinically stable
patients with samples available 9 to 30 days prior to diagnosis of biopsy-proven acute
rejection (n=22), 5-fold elevated GefDNA values (median: 0.47%, 95%-CI 0.26-
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0.61%) compared to stable patient samples were observed. hsTroponinl showed only
a moderate correlation with GefDNA (Spearman correlation coefficient (R): 0.51,
95%-CI 0.40-0.60, n=222).

Conclusion: Plasma GefDNA determinations allowed for early detection of cardiac
transplant patients with acute rejection and may be helpful to personalize post-HTx
immunosuppression.

The Application of EFIRM technology in ALDH2 rs671 Genotyping

X. Lin, X. Wang, X. He, H. Liang, X. Sun, C. JI, Y. Mo, Z. Huang, W. Liao.
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Results: When compared to frozen reference panel results, essential and categorical
agreements for isolates tested in Efficacy are as follows:

Very
Read Essential Categorical Major Major Minor Errors
Method Agreement % Agreement % Errors Errors % %
%
T P T P T P T P T P
98.3 97.4 92.4 93.6 00 |00 {09 |03 |69 6.2
Visual (412/ | (408/ | (387/ | (392/ | (0/ | (O/ | (3/ (1/ 29/ | (26/

419) | 419) | 419) |419) |61) | 61) |332) | 332) | 419) | 419)

97.9 [964 [916 |924 |00 ][00 |09 |06 |76 |72
WalkAway | (410/ | 404/ | (384/ | @387/ |/ |/ |3/ |@ |G2 |G0
419) | 419) | 419) |419) |61) | 61) |332) | 332) | 419) | 419)

Guangzhou Ezlife Biotechnology Co., Ltd., Guangzhou, China

Background: Mitochondrial aldehyde dehydrogenase-2 (ALDH2) is an enzyme that
oxidizes acetaldehyde into acetic acid in the alcohol metabolism. The enzyme also
catalyzes vascular bioactivation of the antianginal drug nitroglycerin. As a dominant
negative inhibitor, Glu504Lys (also named rs671) variant significantly reducesthe
enzyme activity in heterozygotes and abolishesthe activity in homozygotes. The
variant, which commonly occurs in East Asian populations, has been reported to
relatewith many different kinds of disorderssuch as alcohol liver disease, colorectal
cancer, and esophageal cancer. Based on our novel core technology-electric field
induced release and measurement (EFIRM), EZlife Bio. has developed an effective,
accurate and inexpensive genotyping method to detect the mutants of ALDH2.

Methods: EFIRM is an electrochemical technique that can rapidly and efficiently
capture DNA targets in the fluid environment. EFIRM method has a number of key
characteristics: 1. A large amount of the specific DNA probes (for ALDH2 mutants)
can be efficiently immobilized to the surface of an electrode through the unique
conducing polymer. The immobilized DNA probes are so sensitive to detect a single
base pair mutation in the gene. 2. After this immobilization occurs, the PCR amplified
ALDH2 fragments are added to the surface of the electrode and pulsed electric fields
are used to drive the hybridization process between the probes and the target DNA
(ALDH2 DNA fragment).And the signals are quantified using an enzymatic readout
process. 3. A high-throughput array of electrodes allows 96 different samples to be
simultaneously assayed using the EFIRM method.

Results: We collected 19 humans’ buccal epithelial cells, and extracted genomic
DNAs from each samples. Those DNA samples were further amplified by polymerase
chain reaction (PCR). The PCR products amplified with different primers were
used for genotyping by EFIRM versus Sanger sequencing method as a control.The
EFIRM testing results of all the 119 samples including 4 mutant homozygote and 35
heterozygotes were 100% concordant to the data obtained from Sanger sequencing.
The used amount of genomic DNA for PCR assay was in the range of 0.2-20 ng.

Conclusion: Our data indicate that EFIRM is effective, accurate, rapid, user-friendly,
and cost effective method for the genotyping of ALDH2 rs671.

Multicenter Evaluation of Imipenem MIC Results for Gram Negative
Bacilli Using MicroScan Dried Gram Negative MIC Panels

R. M. Humpbhries', J. A. Hindler', P. C. Schreckenbergert?, J. Tjhio?, M.
P. Weinstein®, S. Wood*, A. Chipman®, J. Y. Chau*, D. E. Roe-Carpenter*.
'University of California Los Angeles David Geffen School of Medicine,
Los Angeles, CA, ’Loyola University Medical Center, Maywood, IL,
‘Rutgers Robert Wood Johnson Medical Center, New Brunswick, NJ,
‘Beckman Coulter, West Sacramento, CA

Background: A multicenter study was performed to evaluate the accuracy of
reformulated imipenem on a MicroScan Dried Gram Negative MIC (MSDGN) Panel
when compared to frozen CLSI broth microdilution reference panels.

Materials/Methods: For efficacy, MSDGN panels were evaluated at four sites
by comparing MICs obtained using the MicroScan panel to MICs using a CLSI
broth microdilution reference panel. A total of 419 gram-negative bacilli clinical
isolates (39 Acinetobacter species, 295 Enterobacteriaceae, and 85 Pseudomonas
aeruginosa) were tested using the turbidity and Prompt™" methods of inoculation.
For reproducibility, a subset of 10 organisms was tested on MSDGN panels at each
site. MSDGN panels were incubated at 35 £2°C and read on the WalkAway System,
the autoSCAN-4 instrument, and read visually. Read times for the MSDGN panels
were at 16-20 hours. Frozen reference panels were prepared and read according to
CLSI/ISO methodology. FDA breakpoints (ng/mL) used for interpretation of MIC
results were: Acinetobacter spp. <2 S, 4 1and > 8 R; Enterobacteriaceae<1S,21,>
4 R; Pseudomonas aeruginosa <2 S,41,>8 R.

983 [967 |931 |936 |00 |16 ]09 |06 |62 |57
autoSCAN-4 | (412/ | 405/ | 390/ | (392 |/ |1/ |G/ |@ |@6 |4
419)  |419) | 419) | 419) |61) |61) |332) | 332) | 419) | 419)

T = Turbidity inoculation method, P = Prompt* inoculation method

Reproducibility among the four sites was greater than 95% for all read methods for
both the turbidity and Prompt* inoculation methods.

Conclusion: This multicenter study showed that reformulated imipenem MIC results
for gram-negative bacilli obtained with the MSDGN panel correlate well with MICs
obtained using frozen reference panels.

"Deceased 29 November 2016.
* PROMPT is a registered trademark of 3M.

Beckman Coulter, the stylized logo and the Beckman Coulter product and service
names mentioned herein are trademarks or registered trademarks of Beckman Coulter,
Inc. in the United States and other countries.

Pending clearance by US FDA, CE compliance, and other regulatory registrations.

Evaluation of the Bio-Rad D-100™ HemoglobinTesting System

B. Etchells, W. J. Candelaria. Maricopa Integrated Health System, Phoenix,
AZ

Background: The D-100 is a high throughput automated test system used to quantify
hemoglobin Alc (Alc) in whole blood samples. The D-100 uses High Performance
Liquid Chromatography (HPLC) to separate hemoglobin fractions and obtain an
HbA ¢ result that is expressed in NGSP or IFCC units. The D-100 also utilizes a
bi-directional LIS interface and offers the capability of automatically reviewing
(flagging or releasing) the Alc results on the system.

Objective: The purpose of this study is to verify and validate the manufacturer
claims of 10,000 tests (injections) per analytical cartridge with prefilter change every
2,000 tests on a single calibration. This testing included precision and accuracy
checks, sample throughput, hemoglobin variant detection with no interference from
heterozygous hemoglobins S, C, D and E, and workflow studies.

Methods: Beginning January 4, 2017 a new analytical cartridge and prefilter were
installed on a D-100. Calibration and QC were run per guidelines. During the 10,000
test sample run study, 4 patient EDTA whole blood samples at ~ 5, 6.5, 8 and 12
% Alc were selected and run as precision samples in duplicates, twice a day for
10 days. Additionally, 40 samples whose NGSP values were pre-assigned by SRL
(Secondary Research Laboratory) were run in duplicates along with a linearity kit and
2 levels of diabetes controls. The Alc values from D-100 were compared to the NGSP
values. Workflow timing was evaluated on 2 separate daily runs from start to finish.
Hemoglobin variants were compared to gel electrophoresis.

Results: The analytical cartridge performed flawlessly over 30 days for 10,000 tests
without recalibration, loss of precision or abnormal chromatography. Total precision
calculations for the 4 precision samples were 0.86, 0.73, 0.87, and 0.86%. The sample
throughput was confirmed to be 45 seconds per sample. The “Time to first result” was
confirmed to be 2 minutes 15 seconds, where the 45 second assay of the first sample
in the run follows a 1 minute 30 second system flush. Each successive sample of the
run is 45 seconds.

Conclusion: The performance of the Bio-Rad D-100 met all of the manufacturers
stated claims. The D-100 saves >80% in tech time over our previous system, the
Bio-Rad VARIANT™ II TURBO. With the built-in result review criteria and the bi-
directional LIS interface, >90% of our patient samples are run and verified with no
tech intervention.
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Liver injury and endotoxemia in male and female alcohol-dependent
individuals admitted to an alcohol treatment program

L Kirpich!, V. Vatsalya!, K. Falkner!, C. McClain!, J. Umhau?. ! University
of Louisville, Louisville, KY, Food and Drug Administration, Silver
Spring, MD

Background: Interactions between the liver, the gut, and the immune system are
critical components of alcoholic liver disease (ALD). The aim of this study was to
explore the associations between alcohol-induced liver injury, endotoxemia, and
inflammation at admission and over time during abstinence; and to examine the sex-
related differences in these parameters in alcohol-dependent individuals admitted to
an alcohol treatment program. Methods: A cohort of 48 otherwise healthy participants
with alcohol use disorder, but no clinical signs of alcoholic liver injury (34 males
(M)/14 females (F)) admitted to an alcohol detoxification program, was stratified into
two groups based on baseline plasma ALT levels (as a marker of liver injury). Group
1 (ALT < 40 U/L, 7M/8F) and Group 2 (ALT > 40 U/L, 27M/6F) were identified.
Plasma biomarkers of liver damage, endotoxemia and inflammation were examined
at baseline (T1), day 8 (T2) and day 15 (T3) of the admission. The drinking history
was also evaluated. Results: Sixty-nine percent of patients had elevated markers of
liver damage, including ALT (98.55+9.82 vs 26.47+2.28 U/L), AST (130.7+17.49
vs 34.53 +5.18 U/L), and cytokeratin 18 (CK18) M65 and M30 (890.3+164.6 vs
308.1+105.9 U/L and 378.2459.6 vs 241.6+36.1 U/L, respectively; Group 2 vs Group
1) at baseline, indicating the presence of mild ALD. Elevated CK18 M65:M30 ratio
suggested a greater contribution of necrotic rather than apoptotic hepatocyte cell death
in the liver injury observed in these individuals. Positive correlations were observed
in Group 2 at T1 between both CK18 M65 and ALT (r = 0.473, p = 0.005) and CK18
M30 and ALT (r = 0.357, p = 0.041). CK18 M30 was positively correlated with
average drinks per drinking day at T1 in males (r = 0.503, p = 0.007). Females showed
greater elevations of liver injury markers compared to males (e.g., ALT 136.2+43.8
vs 90.19+6.9 U/L), although they had fewer drinks per day (10.5+1.9 vs 15.1+1.0)
and shorter lifetime duration of heavy drinking (11.5+3.6 vs 18.9+1.9). Liver injury
was associated with systemic inflammation, specifically, elevated plasma TNF-a
levels. Compared to patients without liver injury, patients with mild ALD had greater
endotoxemia (increased serum LPS levels), which decreased with abstinence and this
decrease preceded the drop in CK18 M65 levels. A positive correlation between LPS
and ALT levels was observed at T1 only in Group 2 males (r = 0.404, p = 0.037).
Conclusions: The study documented the association of mild alcohol-induced liver
injury and endotoxemia, which improved with two weeks of abstinence, in a subset
of alcohol-dependent individuals. Females demonstrated higher levels of biomarkers
of liver injury compared to males, although they had lower daily alcohol intake and
shorter lifetime duration of heavy drinking

Investigated Genotype and Phylogenetic Relationship of
Carbapenem-Resistant Enterobacteriaceae in Regional Hospital in
Taiwan from 2011 to 2016

Y. Tsai, H. Chiu, L. Wen. En Chu Kong Hospital, New Taipei City, Taiwan

Background: Enterobacteriaceae are inhabitants of the intestinal flora and are
among the most common human pathogens, causing infections such as cystitis and
pyelonephritis with fever, septicemia, pneumonia, and meningitis. Carbapenems
are important last-line B-lactams antibiotics for treatment of multi-drug resistant
Enterobacteriaceae. Carbapenem-resistant Enterobacteriaceae (CRE) are difficult
to treat because they confer on the bacteria which resistant to most of B-lactams
antibiotics which may result in global health problems. Therefore, the monitoring
of CRE becomes an important issue in the clinical workplace. CRE have been
reported worldwide as a consequence largely of acquisition of carbapenemase genes.
In this study, we investigated the presence of carbapenemase genes expression and
then follow the data to analyzed homology of Enterobacteriaceae with carbapenem
resistance.

Methods: According to Clinical and Laboratory Standards Institute (CLST) guidelines
(M100-S21), the clinical specimens collected from August 2011 to July 2016 were
tested for drug susceptibility to imipenem, meropenem and ertapenem using disk
diffusion method. Polymerase chain reaction (PCR) was using specific primers to
detect beta-lactamase (bla) genes (KPC-2, NDM-1, IMP and VIM). Pulse-filed gel
electrophoresis (PFGE) was analyzed genetic relationship among isolates using
restriction enzyme Xbal.
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Results: The 255 CRE:s clinical specimens were isolated and analyzed from En Chu
Kong hospital of Taiwan (with 498 beds of teaching hospital). Among those bacterial
strains, the most common species were Klebsiella pneumoniae (n=149), followed by
Escherichia coli (n=32), Morganella morganii (n=24), and other species (n=50). Of
which, fourteen isolates contained KPC-2 gene (13 K. pneumoniae and 1 E. coli), nine
strains detected to contain IMP gene (4 K. pneumoniae, 2 E. hermannii, 2 Enterobacter
cloacae, and 1 Citrobacter freundii), one strain expressed VIM (E. aerogenes) and
found two NDM-1 positive strain (E. aerogenes and E. coli). For this data in Taiwan,
we first reported presence of NDM-1 and VIM in E. aerogenes. PFGE analysis found
>90% belonging to same pulsotype for bla, . -carrying K. pneumoniae isolates that
displayed high level correlation of antibiotic resistant strains. However, the 4 IMP-
positive K. pneumoniae no major pulsotype was found.

Conclusion: Our results showed that the prevalence of carbapenemase genes
in CREs was 10.2%. Among 255 CREs, 229 were carbapenem-resistant did not
presence carbapenemase gene, and we speculated that those strains might harbor
other carbapenemase genes or resistance mechanisms (ex: decreased expression
of outer membrane protein). In the future work, we could use multiplex PCR or
reverse transcription PCR continuous surveillance and investigation of carbapenem-
resistant isolates to understand carbapenem-resistant mechanisms. In conclusion,
this study indicated CRE with bla, ., was mainly in K. pneumoniae with high level
phylogenetic relationship in our hospital. Hence, we should establish the appropriate
infection control policies to prevent spread of potential resistant strains for patients’
healthcare to avoid the nosocomial transmission and cluster infection.

Analysis of Vaginal Microecosystem In 255 Cases of Vaginal
Secretions

S. Li, L. Li, W. Miao, Y. Wang, X. Pang, Z. Wang, Q. Lv, W. Xu. The First
Hospital of Jilin University, Changchun, China, China

BACKGROUND: There are a variety of normal micro-organisms in the vagina
to maintain the ecological balance between the human body and the environment
under normal conditions. Once the balance is destroyed, the body will get sick. The
vaginal microecological evaluation system refers to the comprehensive analysis of the
vaginal ecological environment by describing the five parameter (including bacterial
density, bacterial diversity, dominant bacteria, organism inflammatory response
and pathogenic microorganisms),combining with the detection of vaginal pH value
and related biochemical indexes.As a new method to detect vaginal secretions, the
vaginal microecological evaluation systemis based on the theory of microbiology
and the research results of infectious disease in clinical obstetrics and gynecology.
Studies have shown that different degrees of micro-ecological disorders are found in
current clinical vaginal inflammation. Therefore,it is essential to evaluate the vaginal
microecosystem for the diagnosis and treatment of vaginitis and other vaginal-related
disease.

METHODS: Collecting vaginal secretions of the healthy women visited in our
hospital from July 2016 to October 2016 and detected the specimens respectively by
the traditional cleanliness grading system and the vaginal microecological evaluation
system (including bacterial density, polymorphism, dominant bacteria, pathogenic
microorganisms and Nugent score, act.). Comparing the two methods and analyzing
the results statistically.

RESULTS: Among the 255 specimens, 129 cases (50.59%) were normal in results
of the cleanliness grading system test , while 93.80% (121/129) among which existed
varying degrees of microecological imbalance. Among the 255 cases of specimens,
the proportion of specimens with imbalanced vaginal microecosystem was as high
as 96.86%, in which people who were not diagnosed clearly accounted for the
highest proportion of 63.14%.0n the other hand, people with bacterial vaginosis
(BV) occupied the highest percentage of 25.10% among those with clear diagnosis,
followed by people who were diagnosed of vulvovaginal candidiasis (VVC). And
there were a certain proportion of mixed infections as well. The dominant bacteria
of BV group was mainly G- short bacilli/G~ Vibrio, while other groups with clear
or not clear diagnosis were mainly G* coli (principally lactobacillus), which were
significantly different from each other (P<0.05).

CONCLUSIONS: To compare with the traditional method of cleanliness grading
system , the new method of vaginal microecological evaluation system has a higher
detection rate of vaginal related diseases. Even these investigators in this study did not
show clinical symptoms, there were a certain percentage of vaginal diseases among
them. So it is necessary for those women to detect their vaginal secretions routinely.
In addition, there are a high proportion of women with vaginal micro-ecological
disorders who can not be diagnosed clearly through previous diagnostic criteria, as
they did not find clinical symptoms and signs, it is inconclusive whether they should
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be treated furtherly or not. So in my opinion, it is necessary to improve the diagnostic
criteria of vaginal secretions for vaginal-related diseases furtherly, especially for the
vaginal microecological evaluation system, so as to provide a more effective basis for
the diagnosis and treatment of vaginal-related diseases.
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Decrease of Urotensin-11 Activity in Women with Restless Legs
Syndrome

E. Kilic', G. Halac', S. Kesgin', K. Celik!, M. Cikrikcioglu', A. Erek
Toprak?, M. Nasifov!, B. Gulen', G. Kocaman', N. Ozaras'. ‘Bezmi Alem
Vakif University, Istanbul, Turkey, *Istanbul Medeniyet University, Istanbul,
Turkey

Background

Restless legs syndrome (RLS) is a chronic sensorimotor disorder characterized by
an irresistible urge to move the legs. The pathophysiological mechanism of RLS has
not been completely elucidated. This study was undertaken to compare the levels of
urotensin II, a vasoactive peptide, in patients with restless legs syndrome and healthy
controls and to examine possible roles of urotensin in the development of restless
legs syndrome.

Patients and Methods

A total of 64 female patients and 53 age- and body mass index-matched healthy female
controls were included. Patients with conditions known to influence the vascular tonus
such as hypertension, diabetes, or vascular diseases were excluded. The diagnosis of
RLS was based on the International RLS Working Group criteria and all patients met
the four essential diagnostic criteria required to establish a diagnosis of RLS.

International Restless Legs Syndrome Study Group (IRLSSG) which is an assessment
tool directing questions on the typical symptoms of RLS using a 5-point scale (i.e.
between 0 and 4). A total score of 0 to 10, 11 to 20, 21 to 30, and 31 to 40 is indicative
of mild, moderate, severe, and very severe RLS, respectively .Also the severity of RLS
was assessed using John Hopkins Restless Legs Severity Scale (severity score 1=mild
,2= middle ,3= severe). The two groups were compared with respect to demographic
data, routine blood tests, complete blood count parameters, and Urotensin II levels.

Results

Average serum Urotensin II levels were significantly lower among restless legs
syndrome patients than among controls (1.43+0.46 and 1.94+0.67, respectively). A
significant negative correlation with increasing disease severity scores and Urotensin
1T levels was found (p=0.001, r = -301) . Diastolic and systolic blood pressure values
were normal in both groups with no significant differences (Table 1) . On the other
hand restless legs syndrome patients had significantly lower Hb, MCV, and MCH
(p=0.014, p=0.015, p=0.04, respectively). No correlations between Urotensin II and
CRP, ESR, glucose, HbAlc, vitamin B12, folic acid, albumin, total protein, and
calcium were found.

Conclusion

RLS is adisease of unknown etiology. Since a proposed mechanism for the development
of RLS involves the alterations of the peripheral vascular tone, we decided to examine
the association between RLS and urotensin, which is a neuropeptide with known
effects on the vascular tone. Our results suggest that urotensin may have a role in
the pathophysiology of RLS both through vascular mechanisms and also through
its effects on the central nervous system. Further clinical multi-center studies may
shed more light on potential therapeutic modalities that take this hypothesis into
consideration.

Evaluation of the Stratus CS Acute Care Diagnostic System and
ADVIA Centaur XP Immunoassay System for Cardiac Troponin I

C. Bethoney. Siemens Healthineers, Norwood, MA

Objective: The objective of this study was to demonstrate diagnostic equivalence
between the cardiac troponin I (¢Tnl) method on the point-of-care Stratus® CS
Acute Care™ Diagnostic System and the laboratory-based ADVIA Centaur® Tnl-
Ultra™ assay on the ADVIA Centaur XP Immunoassay System (both from Siemens
Healthcare Diagnostics Inc.) in the determination of myocardial infarction (MI).

Relevance: Troponin is recognized as the preferred biomarker in detection of MI
given its high clinical sensitivity and myocardial tissue specificity. The Third
Universal Definition of MI, endorsed by national societies of cardiology and heart
foundations, requires at least one cTnl value above the 99th percentile upper reference
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limit (URL) for detection of MI. The Stratus CS and ADVIA Centaur XP systems
display optimal precision at their 99th percentile URL with a CV<10%, allowing
reliable detection of changing cTnl values.

Methodology: A comparison study was performed on the Stratus CS and ADVIA
Centaur XP systems using frozen plasma samples from 110 patients suspected
of having MI at two time points per patient. Patients were categorized as positive
or negative for MI based on the presence or absence of at least one elevated c¢Tnl
value for each platform relative to the URL. Final diagnosis according to the Third
Universal Definition of MI was provided for each patient as the reference standard
for comparison.

Validation: Contingency tables were generated comparing patient outcome as
determined by each system to the reference standard. The 99th percentile URL for MI
is 0.07ng/mL for the Stratus CS System and 0.04ng/mL for the ADVIA Centaur XP
System. Comparative receiver operating characteristic (ROC) curves were generated
for each time point.

Conclusion: Clinical concordance was demonstrated between the Stratus CS System
and ADVIA Centaur XP Immunoassay System for troponin I.

Table 1. Diagnostic performance measures for ¢Tnl on Stratus CS and ADVIA
Centaur XP systems.

Estimate ADVIA Centaur XP System Stratus CS System
Sensitivity, 100.0 95.9

95% confidence interval (%) (92.9-100.0) (86.3-98.9)
Specificity, 100.0 100.0

95% confidence interval (%) (94.0-100.0) (93.8-100.0)
Positive predictive value (%) 100.0 100.0
Negative predictive value (%) 100.0 96.7

Draw 1 area under the curve, 0.947 0.865

95% confidence interval (0.902-0.991) (0.801-0.929)
Draw 2 area under the curve, 1.00 0.99

95% confidence interval (1.00-1.00) (0.97-1.00)

The use of procalcitonin as a sepsis marker in a community hospital

N. De Oro, M. E. Gauthreaux, J. Scott, J. Lamoureux. West Kendall Baptist
Hospital, Miami, FL

Background: Procalcitonin is a biomarker that shows good sensitivity and specificity
in identifying septic patients. This study investigated the diagnostic accuracy of
procalcitonin in a community hospital setting and how it compared to lactic acid. It
also explored the impact on patient care pre and post implementation of procalcitonin
in regards to direct costs and length of stay.Methods: There were two methods used
for this study. First, two comparative groups were analyzed using an exploratory
descriptive case-control study with secondary analysis of retrospective data from a
19 month period when procalcitonin was implemented. Next, a retrospective quasi-
experimental study was done using a control group of emergency department patients
with a sepsis diagnosis. Data included 19 months prior to the implementation of
procalcitonin.Results: In objective 1, the sample consisted of 165 sepsis cases
and there was a positive correlation between lactic acid and procalcitonin values
(r=0.377, p < 0.001). From the 165 sepsis cases who had positive blood cultures,
procalcitonin had a sensitivity of 89.7%. In comparison, lactic acid was not as good
a predictor as procalcitonin, its sensitivity at the current cutoff of 2.0 mmol/L was
64.9%. In objective 2, there post-procalcitonin samples were 165 cases and the pre-
procalcitonin sample was composed of 69 cases. There was a significant decrease
after the implementation of procalcitonin in cost of hospitalization compared to costs
pre-implementation (Wilcoxon Z = 2.034, p = 0.042). Although this cost is highly
correlated with length of stay, neither the hospital (Wilcoxon Z = 0.006, p = 0.995) or
ICU length of stay (Wilcoxon Z = 0.037, p = 0.970), showed a difference with pre and
post implementation.Conclusion: Our findings indicate that procalcitonin values had
a higher predictive usefulness than the lactic acid. A consideration for lactic acid was
to lower the cutoffto 1.4 mmol/L so its sensitivity is similar to that of procalcitonin but
the specificity (45.7%) and positive predictive value (35.5%) were lowered. Based on
information from objective 2, the decrease in costs could be associated with a variable
outside of the length of stay, or the parametric test was not powerful enough to a show
a decrease in length of stay, or the decrease in costs is a spurious association. Although
procalcitonin is a relatively new test, it demonstrates to be a better marker for early
diagnosis of sepsis and positively impact the health care practices in a community
hospital setting as indicated in objective 1. Although this test is not routinely utilized
to its full potential, it offers an opportunity to reevaluate the sepsis protocols as an
alternative use of procalcitionin versus lactic acid for early diagnosis.
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Is There a Relationship Between Serum Fetuin A Levels and
Hematological Parameters with Behcet Disease Activity

A. Erek Toprak', H. Bilen?, A. Karadag', N. Akdeniz!, R. Karadag'.
!Istanbul Medeniyet University, Istanbul, Turkey, ’Ataturk University,
Erzurum, Turkey

Background: Behcet’s disease (BD) is a multisystemic inflammatory condition
which has unclear etiology. Serum fetuin A concentrations were shown to be inversely
related with serum C reactive protein (CRP) concentrations and cytokines which are
participating in inflammation, thereby fetuin A categorized as a negative acute phase
protein (APP). Also Neutrophil / lymphocyte ratio (NLR) and platelet/lymphocyte
ratio (PLR) values are suggested as simple and inexpensive inflammation markers.
Fetuin-A, a glycoprotein is composed by two cystatin like domains and a smaller
unrelated domain; also known as the alpha-2- Heremans-Schmid (HS)-glycoprotein, is
produced principally by the liver and has an important role in normal and pathological
situations, including insulin resistance, obesity, vascular and valvular calcification,
bone metabolism regulation, tumor cell proliferative signaling and protease activity
control.

Objective: We aimed to evaluate the association between serum concentrations of
fetuin A, NLR, PLR and disease activity and clinical characteristics of BD.

Methods: The study population includes 53 BD patients (39 active, 14 inactive) and
31 healthy controls. Fetuin A, CRP, erythrocyte sedimentation rate (ESR), neutrophil,
lymphocyte and platelet test were analysed and NLR and PLR values were calculated
in all subjects.

Results: BD patients in active phase had significantly lower serum Fetuin A
concentrations than both of passive BD(p=0.009) and control (p=0.006) group .
Mean serum levels of Fetuin A were 294.21£85.69 ug/mL in active BD patients and
374.84+118.02 pg/mL in passive BD patients and 359.64+63.46 pg/mL in control
subjects.There was no significant difference between passive BD and control group
fetuin A levels(p=1.000). P/L ratio was significantly lower in active (p<0.001) and
passive (p<0.001) BD patients than control group

Conclusion: Our findings suggest that serum Fetuin A levels are lower in patients
with active BD. Fetuin A might be used in following the disease activity.

Serum fetuin A levels and Hematological Parameters in Chronic
Kidney Disease and Hemodialysis Patients for Assessing
Inflammation

A. Erek Toprak!, F. Gerin!, H. Erman', 1. Duran?, E. Atalay?, F. Korlaelci®,
U. Ozturk®. !Istanbul Medeniyet University, Istanbul, Turkey, ’Bingol
Government Hospital, Bingol, Turkey, Kafkas University, Kars, Turkey,
*Derince Training and Research Hospital, Kocaeli, Turkey

Background: Chronic kidney disease (CKD), includes conditions that destroy the
kidney and causes loss of its functions. Fetuin-A, also known as a-2 herman schemid
glycoprotein belongs to the cystatin super family, a cluster of cysteine protease
inhibitors. It is mainly synthesized by liver and secreted into the bloodstream.
Its production is closely regulated by the inflammatory status of the body. The
objective of the current study is to examine the association between serum Fetuin A
concentrations and some other basic inflammation markers (neutrophyl to lympcyte
ratio(NLR), mean plathelet voliime(MPV) and C reactive protein(CRP)) in chronic
kidney disease and hemodialysis patients.

Methods: This study subjects is composed of healthy volunteers (n=47) and two
patient groups; chronic kidney disease patients (n=26) and hemodialysis patients
(n=33). We measured serum glucose, urea, creatinin, total protein, albumin, sodium,
potassium, calcium, phosphorus, iron, alkaline phosphatase (ALP), parathyroid
hormone (PTH), ferritin and CRP levels by otoanalyzer and fetuin A levels by ELISA
method. Also Complete blood count parameters analysed and NLR was calculated.
Results: There were significant difference in serum Fetuin A concentrations, NLR and
MPYV values among three groups (p<0.001,p<0.001,p<0.001). The correlation analyses
revealed that fetuin-A negatively correlated with urea, creatinine, PTH, ferritin, and
CRP concentrations (r: -0.349, -0.367, -0.295, -0.399, -0.550, respectively, p<0.05)
Conclusion: Fetuin A is lower than control group in CKD and hemodialysis patients,
remarking as a negative acute phase reactant. NLR and MPV values are higher in
CKD group comparing with control subjects. Determination of serum fetuin-A, NLR
and MPV might present useful information to assess inflammation in chronic kidney
disease and hemodialysis patients.
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External validation of lab data-based mortality risk scores in patients
undergoing coronary catheterization

Y. Dong!, M. Gerling!, M. James?, S. Wilton?, M. Knudtson?, C. Naugler',
L. de Koning'. ‘Calgary Laboratory Services, Calgary, AB, Canada,
2University of Calgary, Calgary, AB, Canada

Background: Risk scores based on results from simple laboratory tests such as the
basic metabolic panel are being used more often in the acute care setting as they
provide fast, reliable and accurate predictions of serious outcomes such as death and
readmission. However few studies have evaluated the performance of these risk scores
in different geographic locations. Our objective was to test the prognostic power of
a laboratory data-based mortality risk score developed in Calgary, Alberta, Canada
(population 1.4 million) in Edmonton - the second largest city in Alberta (population
1.3 million). Methods: Age, sex, CO,, chloride, hemoglobin, MCHC, MCYV, platelet
count, potassium, RBC, RDW, sodium, eGFR, WBC, INR, provincial healthcare
number and test verification date were extracted from the laboratory information
systems of Calgary Laboratory Services and Alberta Health Services (November
2009-December 2015) and merged to patient demographic (age, sex, smoking status)
and outcome data from the Alberta Provincial Project for Outcome Assessment
(APPROACH) , a province-wide cardiac catheterization registry. We merged only the
last lab panel up to 30 days prior to catheterization. Lab variables were divided into
quintiles and programmed as four dummy variables to allow non-linear relationships.
Using Calgary as a ‘development’ sample, logistic regression with a group LASSO
penalty was used to select a panel of tests that yielded the highest c-index (measure
of discrimination between deaths and survivors) and best calibration (difference
from predicted vs actual death probabilities) slope p-value (non-significant = better
calibration of model) for <60-day post-catheterization mortality and >= 60 day post
catheterization mortality. Validation in Edmonton was done by multiplying scoring
coefficients developed in Calgary by Edmonton patient values, and re-calculating
c-indices, calibration slopes and slope p values. Model re-calibration was done
by multiplying a scaling factor by Calgary coefficients if c-indices and calibration
slopes did not match. Risk scores for each population were created by multiplying
patient lab values by regression coefficients and adding the products together, after
which discrimination and calibration were recalculated. Results: In the Calgary
development sample, there were 14135 patients among which there were 216 deaths
< 60 days, and 941 deaths >=60 days available for analysis. Final models contained
age, sex, CO,, Sodium, Chloride, hemoglobin, RBC, WBC, RDW, eGFR, and INR.
The c-indices, calibration slopes and slope p-values for each score were: < 60 days:
¢=0.85, slope=1.01, slope p=0.75; >= 60 days: ¢=0.80, slope=0.99, slope p=0.73 -
indicating good discrimination and model calibration for deaths < or >= 60 days after
catheterization. In the Edmonton validation sample, there were 12394 patients among
which there were 347 deaths < 60 days and 1073 deaths >= 60 days available for
analysis. The c-indices, calibration slopes and calibration slope p-value for scores
based on re-calibrated coefficients were: < 60 days: ¢=0.82, slope=1.05, slope p=0.07;
>= 60 days: ¢=0.80, slope=1.02, slope p=0.05 - indicating similar discrimination but
slightly worse calibration. Conclusion: Lab-based risk scores developed to predict
mortality performed similarly in two large urban centres in Alberta, Canada. Our long-
term plan is to implement these scores in coronary catheterization labs across Alberta.

Frequency of Mutations in the Galactose-1-Phosphate Uridyl
Transferase Gene in California: Findings from an eight year study

M. R. Sartippour, R. Doroudian, P. Roworth, C. Aznar, R. Alikhani
Koupaei. Genetic Disease Laboratory Branch, Richmond, CA

Background: The deficiency of galactose-1-phosphate uridyl transferase (GALT)
which converts galactose-1-phosphate to uridine diphosphate galactose results in
an inherited metabolic disorder: classic galactosemia. Common mutations/variants
of this enzyme are well-identified: IVS2-2A>G, S135L, T138M, Q188R, L195P,
Y209C, L218L, K285N, and N314D. The California newborn screening program
uses newborns’ dried blood spots to screen for GALT deficiency. Follow-up testing
for presumptive positive cases uses a whole-blood specimen to identify common
mutations in the GALT gene. Prior studies have reported a high frequency of some
mutations, such as Q188R, in select populations. Other mutations have been described
as more common in certain race/ethnic groups, including the IVS2-2 mutation, which
has been reported as being more prevalent in Hispanic populations. Using data from
eight years of newborn screening in California, our aim was to describe the frequency
of the most common GALT mutations in the racially and ethnically diverse California
Population.
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Design: The Newborn Screening Program, administered by the California Department
of Public Health, screens for GALT deficient newborns as part of routine newborn
screening. Each year, approximately half a million newborns are tested for GALT
deficiency using the API 300 Analyzer using dried blood spot specimens. Presumptive
positive cases are followed up by DNA testing using a well-defined single nucleotide
extension method to identify common GALT gene mutations. We studied the
frequencies of 7 mutations and 2 variants in newborns tested between July 2008 and
June 2016.

Results: Out of nearly 4 million babies screened in California during the 8-year
period, 247 GALT-deficient newborns had follow-up mutation analysis. The Q188R
(66.40%) mutation and the variant N314D (66.40%) had the highest frequency in
one or 2 alleles. This was followed by IVS2-2G (7.69%), S135L (6.88%), K285N
(2.43%), L195P (2.02%), Y209C (0.81%), and L218L (0.4%). The T138M mutation
was not detected in any newborns. The frequency of homozygosity was 6.07% for
the Q188R mutation, 4.45% for the N314D variant, and 1.21% for the S135L. We
also found a higher prevalence of the IVS2-2 mutation, known to be more common
in Hispanic populations.

Conclusion: To the best of our knowledge this is the largest study to describe the
frequency of GALT mutations in a racially and ethnicity diverse population. This is
also the first study to use single nucleotide extension to study the IVS2-2 mutation.
In concordance with other studies, the Q188R was the mutation with a very high
prevalence; and similar to other studies with extremely low frequency for T138M
mutation, none of the specimens were detected with this mutation. The low percentage
of L218L is due to the GALT deficient population being tested. L218L variant
increases GALT and we didn’t expect high frequency of this variant in our GALT
deficient population. Some of our findings were similar to studies from Texas, another
state with a high Hispanic population. This includes a higher prevalence of the N314D
and IVS2-2 mutations. The frequency of the IVS2-2 mutation was even higher than
the Texas study and may reflect more births to newborns with Hispanic origin in
California.

Prevalence and laboratory characterization of monoclonal
gammopathy of undetermined significance by physical examination
in Beijing

J. Han, Y. Liang, X. Liang, J. Li, X. Cao, T. Xu, J. Wu, C. Jin, W. Ji, Q. Di,
J. Zhang, W. Su. Peking Union Medical College Hospital, Beijing, China

Background

Monoclonal gammopathy of undetermined significance (MGUS) is a benign condition
present to monoclonal plasma cell proliferation in the people aged more than 50 years
old. No studies have far evaluated a large population of apparently healthy adults in
ethnically Chinese population. To gain further understanding about the prevalence and
laboratory characters of MGUS in China mainland, the current study was designed as
a general analysis that know the related lab features in people who underwent physical
examinations in Beijing with MGUS.

Methods

A total of 44443 adult patients from the physical examination center were
retrospectively enrolled in the study. The age range of these subjects was from 18
to 96 years old and the mean age was 42.44+12.62 years. Capillary serum protein
electrophoresis (SPE) was carried out as main screening test on the subjects. Serum
samples which were found monoclonal bands or suspicious monoclonal protein
(M protein) were subjected to agarose gel immunofixation electrophoresis (IFE) to
identify. Serum free light chain (sFLC) and 2 micro globulin were quantified to the
samples which IFE results were positive.

Results

A total of 295 patients were diagnosed as MGUS according to the definition and
suggestion of clinicians. The overall prevalence of MGUS was 0.66%. The prevalence
was significantly higher in males than that in females (0.78% vs. 0.52% respectively,
P=0.001, P<0.01). MGUS prevalence also significantly increased with age and it
was 1.05%, 1.79%, 4.17%, 4.53% respectively in subjects older than 50, 60, and 70
and 80 years old. Immunofixation electrophoresis analysis (IFE) showed that IgG
kappa (39.32%), IgG lamda (32.88%) and IgA lamda (12.54%) were the predominant
monoclonal immunoglobulin pattern in these MGUS subjects. Double-type and lamda
light chain pattern were simultaneously found in MGUS patients. The monoclonal
immunoglobulin concentration was from 0.02 g/dL to 1.92 g/dL in the MGUS
patients. The median concentration was 2.80 g/dL and 95% confidence interval was
3.49 g/dL to 4.50 g/dL. The serum free light chain (sFLC) k: A ratio range was from
0.00075mg/L to 34.077mg/L. There were respectively 32 (11.03%) and 33 (11.38%)
serum samples which showed sFLC k: A ratio lower or higher than the reference range.
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We found 12 (4.17%) samples in MGUS were higher than 3.5 mg/L and 4 (1.39%)
samples were higher than 5.5 mg/L with the concentration of serum B,-microglobulin.

Conclusions

The overall prevalence of MGUS in China mainland was 0.66%. The prevalence
was gender and age dependent. Some main lab characters of MGUS patients were
evaluated in Chinese population.

Diagnostic value of different detecting technologies in antinuclear
antibody (ANA) in autoimmune diseases

Y. Huang, W. Wang, K. Chen. Sun Yat-sen University affiliated Zhongshan
hospital, Zhongshan, China

Background: Autoimmune diseases refer to immune reaction between the body
antibody and its own antigen, which results in tissue damage. Antinuclear antibodies
(ANA) play an important role in the diagnosis, treatment monitoring and prognosis
judgement of autoimmune disease. Antinuclear antibodies (ANA) is an important
screening index of autoimmune disease . But detection methods of ANA are varied.So
our study is to investigate the positive rate and the coincidence rate between different
methods,and our further research is to investigate the inconsistent phenomenon and
the solutions, in order to provide more valuable reference information for clinical
diagnosis, treatment monitoring and prognosis judgement in autoimmune diseases.
Methods: We collected 61 cases of patients with systemic lupus erythematosus
(SLE), 181 cases of patients with autoimmune diseases but without SLE, 476 cases
of patients without immune diseases, 710 cases of volunteers for control group. ANA
was detected by ELISA and indirect immunofluorescence (IIF) method. 12 kinds of
specific autoantibodies in ANA were detected by western blot method (LIA).

Results: Average coincidence rate between ELISA and IIF method to detect the ANA
was 77.7% in the four groups of participants. The results of ANA detected by ELISA
method were positively correlated with that by ITF method (correlation coefficient of
0.598, P <0.01). Then we study the inconsistent results of ANA respectively detected
by IIF method and LIA method,we found that patients with AID and no AID groups
both existed the phenomenon of IIF ANA (+) LIA ANA (-), their fluorescence titers
were given priority to with 1:100.Their fluorescence modes were given priority to
with granularity (S) in AID group, significantly higher than that of no AID group;
no AID group fluorescence mode was given priority to with type cytoplasm particles
(Cyto). At the same time, the study found that patients with IIFANA (-) LIA ANA
(+) were mostly AID patients (73.3%), the ratio was higher than no AID group,
among these patients ,AID patients were with SSA/Ro60, SSA/Ro52, SSB/La as
the main positive autoantibodies, rather than no AID patients with anti - Sm, SSA/
Ro52, SSB/La, Cenp B as the main positive antibodies. SLE group, the other AID
group compared with control group, in addition to Jo - 1 (LIA), the positive rate of
other specific autoantibodies were Statistic different (P < 0.05). Among these specific
autoantibodies,we collect six indexes well related with SLE: ANA, anti dsDNA
antibodies, nRNP/Sm, Sm, AnuA, AHA to multi-index joint detection . In SLE group,
the positive rate of ANA ,dsDNA, AnuA joint detection model was higher than other
detection models(ANA, dsDNA, Sm model;ANA, dsDNA, AHA model,;dsDNA, Sm
model).

Conclusion: Different detecting technologies in ANA have differences between
sensitivity and specificity.If you use only one kind of methods ,it is likely to cause
the positive ANA result omission and AID missed diagnosis. Therefore, clinical
application, especially in patients with clinically suspected AID, we should carry out
ELISA-ANA or ITF - ANA screening and LIA-ANA for various specific autoantibodies
detection at the same time, and pay attention to multi-index joint detection when we
diagnose autoimmune diseases.

An Evaluation of the Automated Analysis of Common Urinary
Sediments on the Sysmex UX-2000

M. A. Hey, C. Yeoh, B. Lee, A. Omar, M. Wong. Khoo Teck Puat Hospital,
Singapore, Singapore

Background: Urinalysis is a routinely ordered test to screen for urinary tract
infections and renal abnormalities. During a recent open tender process, we evaluated
the UX-2000, an automated test strip and particle analysis urinalysis instrument,
to supersede our existing UF-1000i analyser. A comparison of the common urine
sediments between the two instruments was used to evaluate the UX-2000.

Methods: Fresh mid-stream urine was collected from 113 patients in a multi-
disciplinary acute care hospital and promptly sent to the laboratory for examination.
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These samples were analysed on both analysers concurrently, using an established
workflow. The principle of analysis for both instruments is based on fluorescence
flow cytometry. The parameters for the evaluation included: Red blood cells(RBCs),
White blood cells(WBCs), Epithelial cells(ECs) and Bacteria. Trueness, imprecision,
clinical sensitivity and clinical specificity were determined.

Results: Trueness studies against the UF-1000i yielded a relationship of y=0.85x+4.36,
y=1.01x+0.95, y=0.97x+0.43, y=1.17x-20.14 for RBCs, WBCs, ECs and Bacteria
respectively. The correlation coefficients ranged between 0.978 and to 0.999.
Analytical specificities were 98.1%, 95.6%, 94.6% and 97.9% while analytical
sensitivities were 97.9%, 96.4%, 88.9% and 90.6% at their cutoffs of >13 cells/ul, >10
cells/ul, >7 cells/ul and >20 cells/ul for RBCs, WBCs, ECs and bacteria, respectively.
The imprecision study performed using low level quality control material yielded a
Coefficient of Variation of 5.4%, 7.9%, 9.8% and 9.4% for RBCs, WBCs, ECs and
Bacteria respectively. Additionally, the imprecision study using high level quality
control material yielded a Coefficient of Variation of 2.6%, 1.3%, 4.0% and 4.8%
for RBCs, WBCs, ECs and Bacteria respectively. These values fall within the
manufacturer’s recommendations of 10% for RBCs and WBCs, 30% for ECs and
20% for Bacteria.

Conclusion: Our study showed that the UX-2000 had an acceptable performance
and is a suitable replacement for our current analyser, the UF-1000i. We found good
correlation between the two analysers for the automated quantification of RBCs,
WBCs, ECs and Bacteria. In addition, the UX-2000 analyser’s built-in automated
Dipstick analyser allows for lesser hands-on time which, which translates to increased
productivity.

Development and evaluation of a serum biomarker panel in diagnosis
of lung cancer

Q. Du!, H. Wang?, W. Zhang?, A. Beshiri*, A. Soh’, Y. Zheng®. 'Department
of Pulmonary Medicine, Da’lian Medical University 2nd Hospital, Da lian,
China, *Department of Pulmonary Medicine , Da’lian Medical University
2nd Hospital, Da’lian, China, *Department of Mathematics & Statistics,
University of Arkansas at Little Rock, AR, AK, *“Medical Scientific Affairs,
Diagnostics Division,Abbott Laboratories, Chicago, IL, *Medical Scientific
Affairs, Diagnostics Division,Abbott Laboratories, Singapore, Singapore,
*Medical Scientific Affairs, Diagnostics Division,Abbott Laboratories,
Shanghai, China

Background

Lung cancer is the most common cancer and leading cause of cancer-related deaths
worldwide. With the progress of tumor stage, the prognosis was significantly worse.
Thus, early diagnosis of lung cancer is important to improve patient survivals.
Blood-based biomarkers are easily accessible measurements that define high-risk
patients and enhance diagnostic capabilities. Although published data on individual
serum biomarkers for lung cancer have shown limited sensitivity and specificity, the
combination of several biomarkers could improve the detection of early-stage lung
cancer. Thus, the present study is to investigate the clinical diagnosis model for lung
cancer diagnosis.

Methods

A total of 230 lung cancer patients (cancer group) and 80 subjects with benign lung
tumors (control group), were recruited from Da’lian Medical University 2™ Hospital
in China. The study received ethical approval from the site.

Serum CEA, SCC, CYFRA21-1, HE4 and ProGRP levels were examined by the
ARCHITECT i2000( Abbott,USA).

Results

We examined the diagnostic value of CEA, SCC, CYFR211, ProGRP and HE4
individually or in combination for lung cancer using ROC curve analysis. The optimal
cut-off value of each biomarker was obtained to yield the maximum Youden index.
Compared with control, AUC of individual biomarker CEA, SCC, CY211, ProGRP
and HE4 exhibited from 0.648 to 0.857. To increase the diagnostic value, these five
biomarkers were combined and equation model was set up. The equation was P =
0.121*CEA+0.568*SCC +0.513*CY211 + 0.011*ProGRP + 0.036*HE - 3.972, with
cut-off of 0.729. AUC in biomarker combination increased to 0.907 with sesitivity
of 70.6% and specificity of 94.90%. According to sub-type analysis, biomarker
panel combination showed better performance in SCC(Squamous carcinoma) and
SCLC(Small cell lung cancer) compared with AD(Adenocarcinoma).

Conclusions

This study established a biomarker combination model for lung cancer diagnosis with
significant clinical performance.
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Table 1 Evaluation of a serum biomarker panel for lung cancer

AUC 95%CT sensitivity  specificity Youden'sindex

LCVS Control
CEA 0.717 0ER0TE 36 Mol 031
SCC 0.702 08350748 3140 T 01%
CYIl 0.758 071508 4470 oG 03%8
pro-GRP 0648 05500607 1900 o4.00%% 023
HE4 0.857 0EBEODER 56T Mo 0516
panel 0807 02810932 Tofe Mol 0.635

AD vs Control

CEA a7 QEeDTE 4310 Holfe 0381
SCC 0.6 06190728 1E1% T 0236
CYIl 0.686 0880730 3630 oG 0314
proGRP 0588 05360651 1820F o4.00%% 0.131
HE4 0 OTEOETD 5030L oG 0454
panel 0875 03400009 Sh4ln Mol 0353

SCCvs Control
CEA 0.685 Q61076 1870 Holfe 0148
SCC 0.206 0B854 BLTHE T 056
CYIll 081 0.B3B0.86L Ti4le Mofe 0.708
proGRP 0.634 054707 2700 o4.00%% 0228
HE4 093 0EG3006 Th3EL oG 0.654
panel 0287 09730080 EER Mol 0.883

SCLCvs Control
CEA 0.658 0338078 P Holfe 0238
SCC 03M 041808 1113 T 0.066
CYIll QB2 07470884 4120 Mofe 037
proGRP 0028 0.BT-0.085 o110 o4.00%% 0.B6
HE4 0EE 0120048 EEE oG 0.682
panel 0oE 0 00010000 230l Mol R
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Clinical evaluation of PIVKA-II in Hepatocellular carcinoma
diagnosis in Chinese population-a single center analysis

T. Yang', H. Xing', S. Dai', C. Yan?, N. Wang?®, W. Zhang*, A. Tran’, A.
Beshiri®, A. Soh’, Y. Zheng?®, F. Shen'. 'Department of Hepatic Surgery,
Eastern Hepatobiliary Surgery Hospital, Second Military Medical
University, Shanghai, China, *Peking University First Hospital, Beijing,
China, The Second Hospital of Nanjing, Affiliated to Medical School
of Southeast University, Nanjing, China, *Department of Mathematics
& Statistics, University of Arkansas at Little Rock, RA, AR, *Medical
Scientific Affairs, Diagnostics Division, Abbott Laboratories, Ho Chi
Minh City, Viet Nam, *Medical Scientific Affairs, Diagnostics Division,
Abbott Laboratories, Chicago, IL, "Medical Scientific Affairs, Diagnostics
Division, Abbott Laboratories, Singapore, Singapore, *Medical Scientific
Affairs, Diagnostics Division, Abbott Laboratories, Shanghai, China

Background and Aims

Liver cancer is a leading cause of cancer-related deaths in Asia. There are serval
subtypes of liver cancer, of which hepatocellular carcinoma (HCC) is the major one.
Persistent viral infections with hepatitis B virus (HBV) and/or hepatitis C virus (HCV)
contribute to the pathogenesis of HCC. Unfortunately, there are around 250,000,000
HBV carriers in Asia, presenting the unmet medical needs for liver health management
and early HCC diagnosis.

Protein induced by vitamin K absence or antagonist-II (PIVKA-II) is an abnormal
des-gamma-carboxyprothrombin (DCP) in patients with vitamin K deficiency and
recently showed the clinical value in HCC diagnosis. Most of the clinical data is from
Japan. However, its clinical application still needs more evidence supports in Asian
population. In addition, most of HCC patients in Japan are HCV related while other
Asian countries are HBV related. Thus, we initiated an Asian study on the application
of PIVKA-II in HCC diagnosis and differential diagnosis including China, Singapore,
Vietnam and Thailand. Here we report the preliminary results from a site in Eastern
China.
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Methods

A total of 161 cases of HCC and 136 cases of cirrhosis were recruited from Eastern
Hepatobiliary Surgery Hospital in China. All the patients’ information were recorded
and validated. The study received ethical approval from the site.

PIVKA-II levels were examined by the ARCHITECT PIVKA-II assay( Abbott,USA),
which is a two-step sandwich immunoassay, using chemiluminescent paramagnetic
microparticle technology for quantitative determination of PIVKA-II.

Results

Distributions of serum PVKA-II levels were significantly higher in HCC patients
compared with cirrhosis patients. P value was <0.001 comparing HCC with cirrhosis
group. In addition, we depicted ROC curve to evaluate the diagnostic performance
of PIVKA-II as a biomarker . As a result, our curve showed the area under the ROC
curve (AUROC) for PIVKA-II to be 0.87(95% confidence interval, CI: 0.82 - 0.91) in
all HCC patients. Under different cut-off values , the sensitivity and specificity varied.
When the sensitivity reached 100.0%, the specificity was only 5.1% at the cut-off of
11.9 mAU/ml. When it was set at 40.0 mAU/ml(the most common used cut-off value),
the sensitivity was 84.2% with specificity of 95.5%. If the specificity was set-off at
100.0%, the sensitivity was 52.0% and the cut-off value was 256.4 mAU/ml.
Conclusions

The preliminary data supports the clinical application of PIVKA-II in HCC diagnosis
in China population. However, the detailed clinical diagnosis strategy is still under
investigated.

Association between SHBG & hs-CRP - A novel surrogate marker of
Preeclampsia.

P. Udagani', V. C?, V. KL, P. Goyal!, M. KV2. 'Dr. Ram Manohar Lohia
Hospital, New Delhi, New Delhi, India, >Bangalore Medical College and
Research Institute, Bangalore, India

Background:

Preeclampsia affects 3-5% of pregnancies. A woman in a developing country is seven
times more likely to develop preeclampsia than in a developed country. 10-25%
of these cases result in maternal death. In these disorders, placental ischemia and
inflammation occur due to impaired trophoblastic invasion in uterine spiral artery.
Inflammatory mediators released from ischemic placenta into the circulation lead to
insulin resistance which further leads to endothelial dysfunction and hypertension.
Research has proved that SHBG levels follow insulin trajectories.

Objectives:

a. To evaluate levels of inflammatory markers High sensitive C- reactive protein (hs-
CRP) and Sex Hormone Binding Globulin (SHBG) in maternal circulation in normal
and pre-eclamptic pregnancies.

b. To study the possible relation between maternal hs-CRP and SHBG in normal and
pre-eclamptic pregnancies.

Methods:

A case control study of 60 subjects (30 preeclamptic primigravida and 30 age
matched healthy pregnancies). Serum SHBG was measured by chemiluminescence
and hs-CRP by immunoturbidimetric method.

Inclusion Criteria

a. Preeclamptic primigravida of gestational age above 20 weeks.

b. The diagnosis of preeclampsia was made according to the criteria by ACOG

1. Blood pressure higher than 140/90 mmHg

2. Edema

3. Proteinuria >300mg/24 hour or 1+dipstick method after 20th weeks of gestation.
Exclusion criteria

a. Patients with history of Gestational Diabetes Mellitus, Essential Hypertension,
Diabetes Mellitus and other Cardio-Vascular diseases

b. Patients with history of Hypothyroidism, Inflammatory Diseases or patient on
Corticosteroid Therapy.

Reference Intervals:

SHBG - 216-724mmol/l in third trimester
hs-CRP- <0.5mg/dl

Results

Serum SHBG levels were significantly decreased in women with preeclampsia when
compared with controls (p value <0.001). Levels of hs-CRP increased significantly in
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women with preeclampsia when compared with controls ( p value < 0.0001) . SHBG
correlated significantly negatively with markers of severity of disease like SBP,DBP
and uric acid. hs-CRP correlated significantly positively with SBP,DBP , uric acid.
SHBG and hs-CRP had a significant (p=0.001) negative correlation with each other.

By ROC analysis, hs-CRP has significant cut off points of > 0.26 with sensitivity of
90 and specificity of 73.33 that is if the value is > 0.26 then there is significantly high
risk disease.

SHBG has significant cut off point < 525.4 with sensitivity of 80 and specificity of 60.

In univariate logistic regression for disease as dependent variable, with the increase in
SHBG by 1 unit, risk disease significantly decrease by 5% with p value 0.06.

With increase in hs-CRP by 0.01 unit, risk of disease significantly increases by
88.19% with p value 0.005.

Conclusion

Increased levels of hs-CRP and decreased levels of SHBG are considered as supportive
diagnostic tools in preeclampsia along with conventional markers. Since women with
preeclampsia have a 1.5 to 2 times higher risk of developing heart disease later in
life, hs-CRP and SHBG can also serve as indicators of future risk of cardiovascular
diseases in these patient groups. Insulin resistance appears to be a potential mechanism
linking preeclampsia and prospective risk of cardiovascular diseases.

A Prospective, Observational Study of the Clinical Decision Impact of
the Prostate Health Index (phi) Test in a Urology Practice Setting

J. S. White!, B. V. Shenoy', R. F. Tutrone?, L. I. Karsh?>, W. J. Harmon*,
D. L. Broyles®’, T. E. Roddy®, L. R. Lofaro’, M. A. Reynolds®. 'Carolina
Urology Partners, Huntersville, NC, Chesapeake Urology, Baltimore,
MD, 3Urology Center of Colorado, Denver, CO, *Urology San Antonio, San
Antonio, TX, *Beckman Coulter, Carisbad, CA

Objective

Data are limited on the clinical utility and cost effectiveness of new tests to detect
PCa, and additional evidence is needed to determine their impact on physician
decision making and patient care. The objective was to determine the impact of phi
on patient management, by comparing physician responses to a questionnaire pre- and
post-phi testing. The impact on decision to biopsy and proportion of negative biopsy
results obtained was also evaluated.

Methods

An IRB approved observational study was conducted at four large urology group
practices using a two-part questionnaire completed by the urologist. Patient
recommendations were recorded before and after the phi score. A historical control
group was queried from electronic medical records for eligible patients who did
not receive a phi test. 502 men were prospectively, consecutively enrolled, and 575
additional men were included in the control arm, after exclusions. Subjects had PSA
concentrations between 4-10 ng/mL, were >50 years of age, had a non-suspicious
DRE, no prior suspicious or positive prostate biopsy, and were referred for biopsy
based on elevated PSA. The PSA, free PSA, and [-2]proPSA concentrations were
determined using the Beckman Coulter Access 2 Immunoassay Analyzer. phi was
calculated as ([-2]proPSA/free PSA) x PSA”.

Results

The phi score impacted physician decisions in about 74% of cases (Figure 1),
including performing biopsies when the phi score was elevated and identifying
biopsies that may have been unnecessary or that could be delayed. In instances where
the biopsy decision was unchanged, questionnaire responses showed phi helped
confirm decisions and made discussions with patients easier.

69" AACC Annual Scientific Meeting Abstracts, 2017 S49



Tuesday, August 1, 9:30 am — 5:00 pm

Figure 1.
phi score group
Did phi score impact 0-26.9 27.0-35.9 | 36.0-54.9 55+ Total | Percent
decision to Biopsy or N (%) N (%) N (%) N (%) of Total
Monitor patient?
Y es, phi score impacted 81(22.1) | 85(23.2) | 130(35.6) | 70(19.1) | 366 73.5
physician’s decision
No, phi score did not
impact physician’s 35(265) | 34(25.8) | 44(333) | 19(144) | 132 26.5
decision
Total 116 (23.3) | 119(23.9) | 174(34.9) | 89(17.9) | 498
*four
Pre-phi Decision Pre-phi Decision
Biopsy Monitor
Post-phi Post-phi Post-phi Frequency and Frequency and
Decision Decision Decision type of testing type of testing
Biopsy Monitor Biopsy unchanged changed
N=169 N=143 N=70 N=18 N=96
Yes No Yes No Yes No Yes No Yes No
N=84 | N=85|N=I45| N=0 | N=70 | N=0 | N=I7 | N=1 [ N=30| N=46
(50 %) (100%) (100%) (94 %) (32 %)

Conclusions

Results demonstrate that phi positively impacts patient care. The biopsy rate was
significantly lower, and the percentage of GS > 7 was significantly higher, post-phi
testing versus controls, demonstrating a reduction in unnecessary biopsies and a
selective shift toward identifying clinically significant PCa.
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Serum Oxidative and Antioxidative Parameters in Obstructive Sleep
Apne Syndrome Patients

H. Erman', A. Erek Toprak', E. Kilic?, I. Yilmaz', N. Genc Kahraman',
A. Kanbay'. 'Medeniyet university Medeniyet medical faculty, Istanbul,
Turkey, *Bezmialem university bezmialem medical faculty, Istanbul, Turkey

Background: The purpose of this study was to evaluate markers of systemic oxidative
stress and antioxidant capacity in subjects with severity of OSAS.

Methods: A total of 106 OSA patients were included in the study (18 controls,
14 with mild, 14 with moderate, and 60 with severe OSA). Patients were grouped
according to apneahypopnea index (AHI) as mild, moderate and severe OSA. Patients
with AHI<S served as control group. Known risk factors for oxidative stress, such
as age, sex, obesity, smoking, hypelipidemia, and hypertension, were investigated as
possible confounding factors. Plasma arylesterase, total oxidative stress (TOS), total
antioxidant capacity (TAC), total thiol, catalase (CAT) levels were measured for all
patients.

Results: The mean age was 52.49 +12.9 years and 40.6 % (43/106) of the study
population was female. Plasma arylesterase, TOS, TAC, total thiol, and CAT plasma
values were not different between mild, moderate, severe OSA groups and controls (p
> (.05). Catalase levels were significantly lower in women patients with severe OSA
compared to healthy women controls (p < 0.05). There was a negative correlation
between AHI and serum total thiol levels (= -0.289, p<0.05) in severe OSA groups.
Conclusion: The present prospective study provides evidence that OSA might be
associated with decreased antioxidant burden possibly via catalase way.

Where we Stand on Omission of Biopsy for a Diagnosis of Celiac
Disease

S. Jamshed, M. R. Al-Turkmani, L. V. Rao. University of Massachusetts
Medical School, Department of Pathology, Worcester, MA

Background:

Duodenal biopsy has remained the gold standard for a Celiac disease (CD) diagnosis
for decades. However, improved diagnostic accuracy of serological testing and
potential risks associated with endoscopy in children has allowed omission of biopsy
to become the standard of care in Europe under the 2012 ESPGHAN Guidelines.
The diagnostic algorithm allows symptomatic children with screening tissue
transglutaminase IgA (tTG-IgA) titer more than 10x upper limit of normal to undergo
EMA and HLA testing. To date, this is the first widely accepted alternative to biopsy.
Our aim is to retrospectively examine the performance of tTG-IgA at our institution to

S50 69" AACC Annual Scientific Meeting Abstracts, 2017

Clinical Studies/Outcomes

assess the feasibility of shifting towards a non-invasive diagnosis for CD in a specific
pediatric population in the United States.

Methods:

Consecutive tTG-IgA serology was obtained on children aged 2 to 18 years from
November 2015 to October 2016. Serology was performed using an immunoassay
on QUANTA-Lite® tTG-IgA from INOVA Diagnostics and positive results reported
when >4 U/ml. Patients with IgA deficiency and lab results/biopsy from outside
institutions were excluded. Biopsy findings were graded according to Marsh-
Oberhuber classification.

Results:

Total tTG-IgA serology performed yielded 2723 results. The distribution and
characteristics of patients are summarized in Table 1. The sensitivity, specificity
and PPV of tTG-IgA is 86.7%, 99.4% and 84.7%, respectively. According to 2012
ESPGHAN guidelines, duodenal biopsy may have been omitted in 38% of patients
depending on EMA and HLA status.

Conclusion:

We report high sensitivity and specificity of tTG-IgA at our institution, and is
comparable to the literature. These results strengthen the notion that this simple
screening test, when paired with appropriate symptomatology, can reliably identify
a select population in whom EMA and HLA may be warranted, and biopsy omitted.
In order to initiate a non-invasive transition, more emphasis is necessary on helping
clinicians better understand the performance of celiac serology testing.

Table 1.

Duodenal Biopsy
tTG-IgA Positive

78

52 - Titer >10x ULN (67%)
35 - GI symptoms

32 - Marsh 3 lesion

12

3 with Marsh 2 (25%):
1-EMA+

1 - HLA-DQ2+

1 - Dermatitis Herpetiformis
9 with Marsh 1 (75%): 2619
3 - Intestinal infection
2 - Peptic injury

2 - Crohn’s disease

1 - Hyperthyroidism

1 - Dysmotility

Negative

14
5 — Titer >10x
ULN (36%)

Positive

Negative

Comparison of Active B12 with Total B12 and Methylmalonic Acid in
patients with cognitive impairment

J. Boyd', Z. Ismail>, A. Chin', C. Naugler!, H. Sadrzadeh'. 'Calgary
Laboratory Services, Calgary, AB, Canada, *University of Calgary,
Calgary, AB, Canada

Background: Patients with vitamin B12 deficiency are at risk for developing
neurological abnormalities and methylmalonic academia. Although serum
methylmalonic acid (MMA) can be used to confirm B12 deficiency, this test is not
readily available in most laboratories. Instead, total B12 measurements are used as a
surrogate, although it does not correlate well with MMA. Active B12 assays, which
only measure B12 bound to transcobalamin, have been suggested to be a better marker
of B12 deficiency than total B12. In this study, we evaluated the performance of active
B12 compared to total B12, MMA and neurological evaluation.

Methods: This study was approved by our institutional ethics committee and patients
were recruited at neurology clinics. Once consent was obtained, patients received
neurological evaluation as per standard of care. Patients also had blood drawn for
total B12, active B12 and MMA testing. Total B12 was measured using a Roche
Cobas €601 platform. Active B12 was measured using Abbott Active B12 reagent
on an Abbott Architect. MMA was measured by LC-MS/MS.Results: To date, 62
patients have been recruited into the study. These patients are a mixture of those with
normal cognition, cognitive impairment and dementia. Preliminary results showed
total B12 correlated well with active B12 (y=0.4254x-49.941; R2=0.6642). However,
total B12 and MMA as well as Active B12 and MMA showed poor correlation. This
relationship was maintained when only samples with MMA greater than 250 pmol/L
were included. Data from neurological assessments of each patient is being collated
and will be presented at the meeting.
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Conclusion: Our preliminary results showed that B12 deficiency can be assessed by
either active B12 or total B12. However, active B12 may not be a suitable surrogate
for MMA analysis. Clinical information will be correlated with biochemical analysis
and the results will be present completely in July.

Genetic Risk Prediction for Developing Age-related Macular
Degeneration and Disease Progression

K. Gawlik, J. Lopez, S. Chang, R. Vairavan, F. Kureshy. AutoGenomics
Inc., Carlsbad, CA

Purpose: Age-related macular degeneration (AMD) remains the leading cause
of irreversible visual loss among the elderly in developed countries. The earlier
asymptomatic form of AMD is characterized by the formation of confluent drusen in
the macula, while advanced AMD includes geographic atrophy (GA) and choroidal
neovascularization (CNV). It is likely that the management of patients with AMD
will be influenced by assessment of genetic risk. The aim of this study was to develop
a separate class prediction algorithm for AMD lifetime risk assessment and disease
progression from intermediate AMD to either GA or CNV based on individual genetic
profiles.

Methods: DNA samples were genotyped using the AutoGenomics INFINITI platform.
AMD panel (for research use only) included ABCA1(rs1883025); APOE(rs429358,
1s7412);  ARMS2(rs10490924);  C3(rs2230199);  CCDC109B(rs17440077);
CETP(rs3764261); CFB(rs4151669, 1s522162); CFH(rs1048663, rs1061170,
rs10737680, 151329428, rs2274700, 153766405, rs412852); CFI(rs10033900);
COL8A1(rs13095226); HTRAI1(rs11200638);  LIPC(rs493258, rs10468017);
LPL(rs12678919); TIMP3(rs9621532) and VEGFA(rs3025000, rs943080). Class
prediction model building and testing were performed using TreeNet software
(Salford Systems, San Diego, CA). The binary logistic regression analysis with a 10-
fold cross-validation method was applied in the algorithm development.

Results: We genotyped the selected 25 SNPs in 893 cases with advanced AMD
(consisted of 206 GA and 687 CNV), 265 cases with intermediate AMD and 384
controls. Progression was defined as transition from intermediate to advanced AMD,
either GA or CNV, in the worse eye during a follow up visit. We selected only
patients with intermediate AMD who did not progress within 7 years to advanced
stages and considered them as non-progressors. For model building we applied a
‘shaving’ technique, in which the predictors are ranked from top to bottom (the most
important to the least important) at every step when the bottom predictor is removed
and the model is rebuilt. This technique allowed us to choose three distinct models
with the best performance and further evaluate. As a result, we developed three class
prediction algorithms: 1) for AMD lifetime risk assessment in AMD patients versus
controls based on 13 SNPs; 2) for progression to GA in GA progressors versus non-
progressors based on 9 SNPs; 3) for progression to CNV in CNV progressors versus
non-progressors based on 10 SNPs. The ROC of the model for AMD risk for the test
set was 0.75 with 70% sensitivity and 68% specificity. The ROC of the model for
progression to GA for the test set was 0.63 with 53% sensitivity and 72% specificity.
The ROC of the model for progression to CNV for the test set was 0.55 with 55%
sensitivity and 52% specificity.

Conclusions: Our results suggest that the INFINITI AMD panel can be successfully
used for the AMD lifetime risk assessment as well as disease progression. In addition,
risk of developing AMD and disease progression can be further improved when
the panel is combined with environmental factors such as age, smoking and other
variables. The proposed approach to AMD risk determination, separate for lifetime
risk and disease progression, might provide a useful clinical tool and be potentially
applied toward more personalized care.
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HEA4 as a diagnostic and follow-up biomarker in non- small cell lung
cancer

U.Kumbasar!, Z. G. Dikmen?, Y. Yilmaz', B. Ancin!, E. Dikmen?, R. Dogan'.
'Hacettepe University Medical Faculty Department of Thoracic Surgery,
Ankara, Turkey, *Hacettepe University Medical Faculty Department of
Medical Biochemistry, Ankara, Turkey, 3Hacettepe University Medical
Faculty Department of Thoracic Surgery, Ankara, Turkey

Abstract

Background

Early detection of non-small cell lung cancer (NSCLC) cases is crucial since nearly
one third of them are unresectable during diagnosis and also the recurrence rates
are high following treatment. Human epididymis protein 4 (HE4) is predominantly
expressed in a variety of normal human tissues including epididymis, epithelial cells
of proximal airways and the female genital tract. HE4 has emerged as one of the most
promising diagnostic and prognostic biomarker in epithelial ovarian cancer. High
levels of HE4 have also been detected in lung, breast and pancreas cancers. Thus,
in this study we aimed to evaluate both the diagnostic performance and the post-
resection progress of serum HE4 in patients with NSCLC.

Methods

Thirty-one patients who had benign lung disease (group 1) were compared with the
same number of patients with resectable NSCLC (group 2). Blood samples were
collected in serum separator tubes and were centrifuged at 1500g for 10 minutes
(Rotanta 460). HE4 levels were measured by chemiluminescent microparticle
immunoassay at ARCHITECT i2000SR immunoassay analyzer (Abbott Diagnostics)
at the time of diagnosis and following surgery - at post-operative 1* month. The cut-
off limit for serum HE4 was considered 70 pmol/L.

Results

The serum HE4 in NSCLC group [median: 89.70 (58.10-397.00)] pmol/L was
significantly higher than the benign group [median: 42.60 (28.10-198.90)] pmol/L,
respectively (p< 0.001). HE4 levels in NSCLC group significantly decreased from
89.70 (58.10-397.00) pmol/L to 71.50 (41.70-232.30) pmol/L following pulmonary
resection

(p<0.001). In advanced stages (stage III and IV) the decrease in serum HE4 levels
[25.30 (10.50-164.70)] pmol/L was significant than the decrease in early stages (stage
I-11, [14.60 (14.20-133.60)] pmol/L (p=0.025). According to ROC analysis, the area
under the curve (AUC) of HE4 was 0.921 (95% CI, 0.843-0.998), (p< 0.001). Both the
sensitivity and specificity of HE4 as a biomarker was found 87.1%.

Conclusion

Our data demonstrated that HE4 is a potential biomarker for the diagnosis of NSCLC
with high sensitivity and specificity. We believe that HE4 levels could also be used to
monitor NSCLC recurrences and treatment response during follow-up.

Serum parathyroid hormone levels and calcium oxalate crystals in
urine

J. D. Santotoribio, C. Cafavate-Solano, J. F. Cuadros-Muiioz, M. Mayor-
Reyes, S. Perez-Ramos. Puerto Real University Hospital, Cadiz, Spain

Background: Renal lithiasis is the formation of kidney stones in the urinary tract, a
common disease, affecting 1-15% of the world’s population. The majority of kidney
stones are calcium oxalate (70%). Calcium oxalate crystallizes when its concentration
is supersaturated in the urine. The increase in the concentration of calcium oxalate
may be due to the increase in the urinary concentration of solutes such as calcium.
Parathyroid hormone (PTH) increases renal calcium reabsorption, decreasing urinary
calcium and increasing serum calcium. A decrease in serum PTH levels may increase
calcium oxalate crystals in urine by decreasing renal calcium reabsorption and
increasing its concentration in the urine. The aim was to determine the association
between serum PTH levels and the presence of calcium oxalate crystals in the urine.
Methods: We selected patients who were measured serum PTH and urinary sediment
during the years 2014 to 2016. Serum PTH was measured by electrochemiluminescence
immunoassay in modular E-170 (Roche Diagnostic®). Urine sediment was measured
in analizer FUS-100 (DIRUI®). Patients were classified into two groups according to
the urine sediment: patients with calcium oxalate crystals in the urine and patients
without crystals. Statistical analysis was performed using the software MedCalc®.
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Results: We studied 883 patients with ages between 14 and 92 years (median = 66
years), 478 women and 405 men. Forty-two patients had calcium oxalate crystals in
the urine (group 1) and 850 had no crystals (group 0). The statistical analysis is shown
in the following table:

Group n PTH median (range)

0 841 81.4 pg/mL (6.9-697.5)
1 P 44.9 pg/mL (17.8-91.9)
Mann-Whitney U test p<0.0001

0Odd Ratios 0.9804

Serum PTH levels were lower in the group of patients with calcium oxalate crystals
than in the group of patients without crystals. Mann-Whitney U test showed
statistically significant differences between the two groups with serum PTH levels.

Conclusions: Serum PTH levels are associated with the formation of calcium oxalate
crystals in urine. High serum PTH levels may be a protective factor for renal lithiasis.

Serum Growth Arrest Specific Protein 6(Gas-6) Levels in Patients
with Schizophrenia

F. Gerin', A. Erek Toprak!, H. Erman', S. Duruyen', A. Bas?. ‘Istanbul
Medeniyet University, Istanbul, Turkey, *Istanbul University Cerrahpasa
Medical School, Istanbul, Turkey

Background: We have investigated serum growth arrest-specific protein 6 (GAS-6)
levels from patients with schizophrenia divided into acute phase remission phases as
well as control group.

Methods: This study was conducted in Psychiatry Department of Istanbul University
Cerrahpasa Medical Faculty. The patients who were diagnosed with schizophrenia
after regular psychiatric examination according to DSM-IV criteria (n=22) as well
as control subjects were included in the study. Schizophrenia patients with acute
phase and remission phase were evaluated by Positive and Negative Syndrome Scale
(PANSS) and Clinical global Impression Scale (CGI-S). The serum GAS-6 levels of
schizophrenia patients during acute phase and remission phase were compared with
the serum GAS-6 levels of healthy controls. Serum GAS-6 levels were measured by
commercial ELISA development kit (R&D).

Results: No difference was found in serum GAS-6 levels among the three groups;
schizophrenia with acute phase, schizophrenia with remission phase, and controls.
There were no correlations between serum GAS-6 levels and PANSS and CGI scores.

Conclusion: To reach a definitive data and better interpretation about the relationship
between GAS-6 and schizophrenia, future studies with larger groups of patients
with schizophrenia subdivided by drug naive and treated with antipsychotics/other
treatment modalities and controls are needed.

Serum Gas 6 and Omentin Levels and relationship with Flow
mediated dilatation , Aortic distensibility , Left ventricule mass index
and disease severity in Patients with Psoriasis

A. Erek Toprak, A. Karadag, H. Erman, F. Aksu, T. Ustunbas, O. Kostek, I.
Yilmaz, M. Caliskan. Istanbul Medeniyet University, Istanbul, Turkey

Background: Growth arrest-specific gene 6 (GAS6) encodes a vitamin K-dependent
protein secreted by endothelial cells, vascularsmoothmuscle cells,and adipocytes
that regulates inflammation, insiilin resistance, angiogenesis, and atherosclerotic
plaque formation. The level of GAS6 expression is associated with plaque stability
and stroke. Changing in aortic distensibility (AoD) may reflect the features of the
atherosclerotic process. Omentin, a novel adipokine secreted by the stromal vascular
cells of adipose tissue, is considered associated with vascular, metabolic, and various
chronic inflammatory diseases. Psoriasis is an autoimmune, inflammatory and
chronic disease.This study aimed to determine the association between serum Gas6
and omentin levels with BMI, insulin resistance, flow mediated dilatation , Aortic
distensibility and Left ventricule mass index in Patients with Psoriasis

Methods: The study was conducted on 30 healthy subjects (mean age: 41 + 10 years)
who were free of coronary risk factors and 52 patients with psoriasis(mean age: 41
+ 10 years).Body mass index were calculated. Circulating glucose, cholesterol ,
insiilin, HbA lc, CRP, Gas6 and omentin levels analysed and insulin resistance were
determined.Gas 6 and omentin were anaysed with ELISA method with commercially
available kits(Biovendor ,Czech Republic) Transthoracic echocardiography was

S52 69" AACC Annual Scientific Meeting Abstracts, 2017

Clinical Studies/Outcomes

used to measure the Beta index , aortic distensibility (AoD), left ventricular mass
index.Flow mediated dilation was measured with high resolution B mode ultrasound
machine (Toshiba, aplio XU) with a 7.5 MHz linear transducer.

Results: Patients and control group were similar about age, body mass index,
waist circumference and sex distribution.Insulin resistance (HOMA-IR) was high
significantly in psoriasis patients.Levels of serum Gas6 levels were significantly
higher (p<0.001) in patients group whereas omentin were significantly lower(p.0.001).
Aort distensibility and beta index were low in patients group(p:0.01 and p:0.02
respectively). Also serum Gas 6 levels were positive and significantly correlated with
HOMA-IR (p:0.020,r:283) and left ventricule mass index(p<0.01,r:689). In addition,
serum omentin levels were were positive and significantly correlated withwaist
circumference(p:0.01, r:0.600). Disease severity(PASI psoriasis area and severity
index) was not correlated with any parameter in the study.

Conclusion: Circulating Gas6 and omentin levels and aort distensibility and beta
index are significantly different in two groups. Serum Gas 6 levels are strongly
correlated with insiilin resistance status and left ventricule function status. Gas 6 may
play a role assessing insiilin resistance and left ventricule function status in patients
with psoriasis.

Risk assessment of opioid addiction with a multi-variant genetic panel
involved in the dopamine pathway

S. Chang', R. Hudspeth', R. Vairavan', F. Tennant’. ‘AutoGenomics Inc,
Carlsbad, CA, *Veract Intractable Pain Clinic, West Covina, CA

Background: More than 116 million people worldwide are struggling with chronic
pain and most require prescription drugs. In the US, opioid prescription misuse and
heroin use accounted for the majority of accidental overdose deaths in 2014. Genetic
factors play a key role in opioid prescription addiction, but are generally not evaluated
in clinical practice. Currently, there is no objective way for practitioners to identify
pain patients in medical management who are at risk to abuse or become addicted
to prescribed medication or to identify those pain patients who will require high
dosages or an unusual regimen of medication. The purpose of this study is to assess a
risk of developing prescription opioid addiction with a multi-variant addiction panel
involved in the mesolimbic dopamine system.

Methods: We genotyped samples for 16 single nucleotide polymorphisms (SNPs)
involved in the brain reward pathways from 70 patients diagnosed with prescription
opioid/heroin addiction and 68 normal control patients with a multiplexed film-
based microarray technology. The addiction panel targets 16 mutations: 5-HTR2A
(rs7997012), 5-HTTLPR (rS25531), COMT (rs4680), DRD2 (rs1800497), DRD1
(rs4532), DRD4 (rs3758653), DAT1 (rS6347), DBH (rs1611115), MTHFR
(rs1801133), OPRKI1 (rs1051660), GABA (rs211014), OPRMI1 (rs1799971), MUOR
(rs9479757), GAL (rs948854), DOR (rs2236861) and ATP-BCT (rs1045642). The
genotyping data were subjected to a class predication model building with 10-fold
cross validation for testing. A risk score from 1 to 100 was further computed with a
score over 52 representing an elevated risk of addiction.

Results: The receiver operating characteristic (ROC) for the model was 0.78 with
76% sensitivity (95% CI: 84 - 85) and 72% specificity (95% CI: 60 - 82). PPV is 74%
and NPV is 74%. Fifty-Three of 70 (75.7%) addicts and 19 of 68 (27.9%) normal
controls showed an addiction risk score over 52. (X2=31.55;df=1;P<.05).

Conclusion: The prediction algorithm with this multi-variant genetic panel can be
used for prescription opioid addiction risk assessment. By identifying patients with
high risk to prescription opioid addiction along with mutation status of cytochrome
p450 genes involved in therapeutics, it may provide information to physicians to
improve therapeutic decisions in pain management and prevent abuse and addiction.

Performance Evaluation of the VITROS® NephroCheck® Test*

G. Ogbonna, S. Jackson, S. Clark, J. Parsells, S. Phonethepswath. Ortho
Clinical Diagnostics, Rochester, NY

Acute kidney injury (AKI) is a complex disorder with a high mortality due to
comorbidities and management challenges, especially in the critically ill patient.
The VITROS® NEPHROCHECK® Test quantitatively measures Tissue Inhibitor
of Metalloproteinase 2 (TIMP-2) and Insulin-like Growth Factor Binding Protein
7 (IGFBP-7) to generate an AKI risk index (AKIRISK™ Score). Patients with an
AKIRISK™ Score less than 0.30 are at low risk of developing moderate to severe
AKI within 12 hours of assessment while those with values > 0.30 are at increased
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risk. We have evaluated the performance of the VITROS NEPHROCHECK Test
on the VITROS 3600 Immunodiagnostic System and the VITROS 5600 Integrated
System. The test is linear across the range of 0.4 to 29.7 ng/mL for TIMP-2; and
5.6 to 463.0 ng/mL for IGFBP-7 resulting in an AKIRISK™ Score range of 0.002
to 13.8. Limits of Blank were determined to be 0.164 ng/mL and 0.456 ng/mL for
TIMP-2 and IGFBP-7, respectively. Limits of Quantitation were determined to be
0.392 ng/mL for TIMP-2 and 1.393 ng/mL for IGFBP-7 respectively, resulting in
an AKIRISK Score of 0.002. A 20-day precision study with pooled patient samples
at mean AKIRISK Scores of 0.10, 0.32, 0.38, 2.24, 3.46, 6.72, and 8.16 resulted in
within-laboratory percent coefficients of variation (%CV) of 10.9%, 10.6%, 12.3%,
11.3%, 8.7%, 6.9% and 6.9% respectively on the VITROS 3600 Immunodiagnostic
System. Similar results were obtained from the VITROS 5600 Integrated System.
Potential endogenous interfering substances likely to be present in urine including
acetoacetate, acetone, ammonia, albumin, creatinine, hemoglobin, myoglobin, urea
and uric acid were tested and shown not to interfere in the assay. The accuracy of
the test was evaluated with 145 patient specimens spanning the assay measuring
range against the Astute Medical NEPHROCHECK Test System (Astute) and the
following linear regression statistics were obtained: VITROS 3600 = 1.07*Astute +
0.03; (r) = 0.96; and VITROS 5600 = 1.03*Astute + 0.05; (r) = 0.96. Studies were
performed to determine the clinical utility of the VITROS NEPHROCHECK Test
using samples (n=339) collected from the intended use population and healthy cohorts
(n=399). VITROS results were assessed based on AKIRisk Score of 0.30 against
clinical outcome. Presence or absence of acute kidney injury was determined by
clinical adjudication. A sensitivity of 87.27% (95% exact confidence interval: 75.52%
to 94.73%) and specificity of 49.30% (95% exact confidence interval: 43.34% to
55.27%) with a negative predictive value of 95.24% (95% exact confidence interval:
90.43% to 98.06%). The assay demonstrated good performance and showed high
negative predictive value indicating utility in identifying patients at risk of developing
acute kidney injury within 12 hours of assessment. (* under development)

Alkaline phosphatase reference interval in children and adolescents
in Brazil

P. Araujo', E. Mello Ribeiro!, L. Vieira Neto?, M. Miguens Castelar
Pinheiro!, Y. Schrank', D. Valente Gomes', M. Freire!, R. Fontes'. ‘DASA,
RJ, Brazil, Rio de Janeiro, Brazil, "UFRJ, RJ, Brazil, Rio de Janeiro, Brazil

Background: The interpretation of laboratory tests requires reference intervals (RI)
that may vary between different populations. For the diagnosis of hypophosphatasia,
disease presenting with low serum alkaline phosphatase (ALP), lower limits of Rl must
be well determined. Since the ALP methodology in practice in our clinical laboratory
does not provide lower reference levels for children and adolescents, our aim was to
validate lower limits through CALIPER findings, adjusted to the Brazilian population.
Methods: Serum specimens of 1950 children, from 1 to 18 years old, reporting ALP
measurement, between April 2015 and March 2016, were retrospectively assessed.
The same subgroups proposed by CALIPER study and the Clinical and Laboratory
Standards Institute (CLSI) guideline have been used to validate obtained results. ALP
was measured by the Roche/Hitachi platform Cobas. Inclusion criteria were patients
with normal results for liver function, bone metabolism, kidney function, and blood
counts. Exclusion criteria were hospitalization, low weight, use of drugs that could
interfere in the ALP measurement, and patients in which ALP dosing was requested
more than 3 times. The percentage of girls and boys excluded were 13,9% and 12,8%,
respectively, therefore 1690 patients were selected. Data normal distribution was
analyzed with Kolmogorov-Smirnov test. Outlying observations were calculated
using Dixon test. RI was defined as 2.5-97.5%. The RI obtained in this study was
considered valid if less than 10% of patients were out of CALIPER RI, and if the
difference between minimum and maximum value for each age group and sex was less
than 25% between both studies. Results: The obtained RI results and 90% confidence
interval (CI) of ALP are shown in Table 1. Conclusion: According to CLSI, the results
of this study have been enabled for use as ALP RI when compared to CALIPER study,
for the Brazilian children and adolescents’ population.
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Table 1- Data of patients selected, and results of Brazilian study compared to CALIPER study.
Gen IO::I Pa- Pa-
Age €N | MUM° ) Gonts | tients | ALP Outsid- | CALI- | Differ-
der ber of ALP .
group rou - ex- se- RI cI ers PERRI | ence
(vears) | 80P | P cluded | lected | (U/L) /%) | (U/L) (%)
(n) tients (/%) )
(m)
149- | (134- +10.0/-
1-9 Both | 322 32/11.3 | 282 301 319) 24/7.45 | 135-320 6.0
127- | (122- +4.0/-
10-12 | Both | 232 24/11.5 | 208 326 401 19/8.1 122-400 185
. 62- (51- +19.1/-
13-14 | Girls | 199 26/13.0 | 173 212 246) 4/2.0 52-243 127
129- | (101- +18.3/-
13-14 | Boys | 197 12/6.0 | 185 437 454) 18/9.1 109-449 12.7
. 52- (45-
15-16 | Girls | 248 33/13.3 | 215 120 122) 24/9.6 | 46-110 -11.5+9
78- (62- +1.3/-
15-16 | Boys | 250 39/15.6 | 211 268 334) 9/3.6 77-317 15.4
. (40- +9.7/
17-18 | Girls | 252 43/17 | 209 45-97 99) 25/9.9 | 41-82 182
40- (38-
17-18 | Boys | 250 43/17.2 | 207 129 141) 16/6.4 | 50-142 -9.1/-9.1
Legend: ALP: alkaline phosphatase; Patients selected: Total number of patients minus patients
excluded; ALP RI: Reference interval for ALP determined in this study; CI: 90% confidence
interval; Outsiders: number of subjects tested in the present study that fell out 10% above or
below the original reported limits; RI: reference interval; * Percent difference to plus (+) or
minus (-) the results obtained in this study compared to CALIPER study. The first percentage
refers to the inferior reference value difference and the second value refers to superior reference
value difference; CALIPER: Canadian Laboratory Initiative in Pediatric Reference Intervals.

Effect of meal on clinical chemistry and hormone assays in a mixed
group of patients

S. Sinha, P. Goyal, A. Chitkara, P. Udagani, S. Verma, R. Kumar. Dr. Ram
Manohar Lohia Hospital, New Delhi, New Delhi, India

Background : The leading causes of preanalytic variability are related to patient
preparation, blood drawing, sample transportation and preparation. Studies
documenting the effect of meals on clinical chemistry and hormone studies have been
limited in scope.

Objective : The purpose of this study was to determine the effects of a preanalytical
variable — meal on the serumclinical chemistry parameters and hormone levels.
Methodology : Subjects were randomly chosen from among patients presenting for
blood testing at the biochemistry laboratory of Dr.R.M.L.Hospital. Whole blood
samples were taken after overnight fasting and 2 hours after meals. Serum was
extracted and processed on Vitros Fusion 5.1 microslide system (clinical chemistry)
and VitrosEci chemiluminescence system (hormones). Paired t-test was used to
analyse results.

Results : Among clinical chemistry parameters (n=98), creatinine, alanine
transaminase, alkaline phosphatase, total proteins, albumin, total cholesterol, HDL-
cholesterol, calcium, phosphate and iron levels showed a significant decrease after
meal whereas urea, uric acid, aspartate transaminase and triglyceride levels increased.
Hormone assays (n=19) revealed decrease in levels of TSH, PSA, Free T4, Free
T3, estrogen, progesterone, FSH, LH, prolactin and testosterone while there was an
increase in levels of vitamin D and PTH.

Conclusion : Meals can bias clinical chemistry and hormone reporting and must be
carefully considered during routine lab testing to reduce lab errors.
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Test basaeli
Clinical chemistry (n=98)
urea 254+ 10.8
creatinine 0.7+03
uricacid 51+153
sgot 32+15.7
sgpt 39+ 20.9
ALP 98+ 65.9
T.Protein 7.8+0.6
Albumin 45404
T.Chol 176395
HDL-C 46+12.6

Triglycerides  115.5472.8

Ca 9.6+05

P 4+05

Fe 85+ 48.6
Hormone assays (n=19)
TSH 234164
PSA 004405
FT4 119+ 0.3
FT12 355+ 08
Estr 96.42+131.9
Prog 2.78:84
FSH 8584239
LH 742+17.2
Prolactin 10.5+17.3
Testo 0.7146.9
PTH 713+ 80.1
Vitamin D 108+ 8.4
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Protective Role of C-peptide against Metabolic Memory

M. P. Bhatt. Gandaki Medical College Teaching Hospital, Pokhara, Nepal

Background: The therapeutic approach to glycemic control alone has been generally
ineffective in preventing diabetic vasculopathy. Thus, an alternative therapeutic
approach is necessary to target both hyperglycemia and diabetic complications.

Methods: Recently, we investigated biological roles of C-peptide, suggesting a new
therapeutic strategy that may become available to protect against hyperglycemic
memory (HGM) using human umbilical vein endothelial cells and diabetic mice.

Results: HGM induced apoptosis by persistent generation of intracellular ROS
and sustained formation of NO and abetic complications. We elucidated the role of
C-peptide in inhibiting ONOO", and nitrotyrosine. These HGM-induced intracellular
events are normalized by treatment with C-peptide, but not by insulin alone.
C-peptide also inhibited upregulation of metabolic memory-related proteins, p53
and mitochondrial adaptor p66™ after glucose normalization. Further, C-peptide
replacement therapy prevented persistent generation of ROS and ONOO™ in the
aorta of diabetic mice whose glucose levels were normalized by the administration
of insulin. C-peptide, but not insulin, prevented HGM-induced endothelial apoptosis
in the diabetic aorta.

Conclusion: This study highlights a promising role for C-peptide in preventing
hyperglycemic memory and diabetic complications.

Easy as 1, 2, 3? Trimester-specific TSH Reference Intervals in a
Well-Characterized Population Using the Beckman Coulter 3" IS
Immunoassay

S. P. Wyness!, L. Prust?, R. H. Christenson®, J. A. Straseski*. ARUP
Institute for Clinical and Experimental Pathology, Salt Lake City, UT,
’Beckman Coulter Inc., Chaska, MN, 3University of Maryland School of
Medicine, Baltimore, MD, *Department of Pathology, University of Utah,
Salt Lake City, UT

Background: Lack of harmonization of thyroid stimulating hormone (TSH)
immunoassays has led to variable reference intervals (RIs) and disagreement within
the scientific community. This is concerning, as a clear understanding of what is
“normal” is necessary to diagnose disease. Thyroid function changes throughout
pregnancy make establishing RIs in this population additionally complex. Commercial
immunoassays also use different reference standards, further confounding
comparisons between studies.

Objective: The aim of the current study was to establish TSH RIs for Beckman
Coulter immunoassays using well-characterized samples from pregnant and non-
pregnant individuals. These assays utilize the more recent WHO 3™ international
standard (IS).

Method: 1571 healthy U.S. subjects >18 years (y) were prospectively enrolled in an
8-center study. Subjects had no personal or family history of thyroid disease and were
not using prescription medications. 164 subjects with thyroid peroxidase >9 TU/mL or
thyroglobulin antibodies >4 IU/mL were excluded. RIs were established for women
in their first (<13 weeks), second (14-26 weeks) and third (> 27 weeks) trimesters of
pregnancy, as well as men and non-pregnant women. Subjects included 318 women
in first trimester pregnancy, mean age 27 y (SD 5.1), 84% Caucasian, 22% Hispanic,
16% Other; 362 second trimester, mean age 28 y (SD 5.6), 84% Caucasian, 32%
Hispanic, 16% Other; 334 third trimester, mean age 27 y (SD 5.5), 84% Caucasian,
27% Hispanic, 16% Other; and 393 men and non-pregnant women (198 male, 195
female), mean age 41 y (SD 15.9), 77% Caucasian, 23% Hispanic, 23% Other. One
third-trimester subject was excluded using Reed-Dixon rule. TSH was measured using
the Access TSH (3M1S) assay on Beckman Coulter Immunoassay Analyzers (UniCel
DxI 800 and Access 2).

Results: The central 95 percentile RIs for the UniCel DxI 800 (Access 2) were
determined to be 0.15-3.25 uIU/mL (0.15-3.33 pIU/mL) in first trimester pregnancy,
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0.37-4.05 pIU/mL (0.37-4.20 nIU/mL) in second trimester, 0.48-4.41 pnIU/mL (0.48-
4.62 pIU/mL) in third trimester, and 0.50-3.92 pIU/mL (0.51-4.15 uIU/mL) for males
and non-pregnant females. Upper and lower reference limits were contained within
corresponding 95% confidence intervals between assays.

Conclusion: Similar to other methods and reports, TSH Rls increased as pregnancy
progressed. While these trimester-specific upper RI limits were higher than some
reports, there is considerable variation in the assays, standardization materials,
populations, and statistics used in the literature. The male and non-pregnant female
95% percentile RI was consistent with previously published results using alternate
methods, including those proposed in the 2002 NACB laboratory medicine practice
guidelines. This highlights the importance of establishing Rls for individual assays
and the critical need for TSH assay standardization.

Cystatin C As A Marker Of GFR In Type 2 Diabetic Nephropathy.

P. Gyawali', B. Jha?, K. B. Raut®. 'Kathmandu University School of Medical
Sciences, Kavrepalanchok, Nepal, “Institute of Medicine, Kathmandu,
Nepal

Background: Diabetes is the most common cause of CKD worldwide. Growing body
of evidence suggests, serum cystatin C as a superior marker than serum creatinine for
assessment of renal function and in detecting early decline in renal function in diabetic
nephropathy.This study examined the adequacy of the cystatin C as a marker of GFR
for the assessment of nephropathy in the Nepalese patients with type 2 diabetes.

Methods: 101 patients diagnosed with type 2 diabetes, were categorised into different
stages of nephropathy based on urine protein to creatinine ratio (PCR). Serum cystatin
C level was measured using latex turbidimetry (Giesse diagnostic), reference level
0.59-1.03mg/L. Serum creatinine was measured using modified Jaffe method with
the reference level male (80-115umol/L) and female (53-97umol/L). Analytes were
measured in Biotecnica 1500 chemistry auto-analyzer. GFR was estimated using
MDRD equation and cystatin C based CKD-EPI (2012) equation. SPSS ver.20, t-test,
one-way ANOVA, Pearson’s correlation and ROC were used for data analysis and
interpretation.

Results:Cystatin C was elevated in 49 patients and serum creatinine was elevated
in 38 patients out of 101 patients. Cystatin C level increased significantly with the
progression of nephropathy (p <0.01). The mean serum cystatin C level in different
stages of nephropathy were 0.78+ 0.21mg/L (PCR <15mg/mmol), 0.95+ 0.33mg/L
(PCR 15-50mg/mmol) and 1.96+ 0.91mg/L (PCR >50mg/mmol). Serum cystatin C
level correlated significantly with urine PCR and serum creatinine (r=0.516, p <0.01)
and (r = 0.90, p <0.001) respectively. A significant (p <0.001) inverse correlation
was observed between serum cystatin C and serum creatinine with eGFR (MDRD)
(r=-0.89, r=-0.81) respectively. ROC analysis showed that the AUC was marginally
better for serum cystatin C [(0.959) 95% CI: 0.925-0.993] than serum creatinine
[(0.952)95%CT: 0.915-0.989] to detect e GFR<60ml/min/1.73m? (p <0.001). To detect
eGFR <90ml/min/1.73m? AUC for cystatin C was 0.82 (95% CI:0.734-0.906) and
for serum creatinine was 0.88 (95% CI: 0.806-0.954) (p <0.001). The best cut off
value of serum cystatin C to detect eGFR<60ml/min/1.73m? and<90ml/min/1.73m?
was 0.993mg/L(sensitivity92%, specificity 82%) and 0.775 mg/L (sensitivity 76%,
specificity 84%) respectively.

Conclusion:Serum cystatin C is useful alternative or adjunct to creatinine as a marker
of GFR for assessment of renal function in type 2 diabetic nephropathy.

Development of a New Biochip Based Immunoassay Unaffected
by DHEA-S interference for the Accurate Measurement of Serum
Progesterone

S. Marshall, D. McAleer, T. McConnell, R. I. McConnell, S. P. FitzGerald.
Randox Laboratories Ltd, Crumlin, United Kingdom

Background: Accurate and reliable measurement of serum progesterone has
important clinical implications as this hormone plays a significant physiological role
in pregnancy. Progesterone levels are used by In Vitro Fertilisation (IVF) clinicians
when deciding if implantation is feasible. A threshold, varying between 0.9-1.2ng/mL,
is used to determine if the endometrium is receptive to implantation and if progesterone
levels are found to be above this threshold fresh embryo transfer is postponed.
Immunoassays used by many fertility clinics to assess the specific concentration of
circulating progesterone are optimised for measurement of higher progesterone levels
and lack the specificity and sensitivity required to identify small changes in these
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lower progesterone concentrations, which may impact patients undergoing IVF. The
current study aimed at developing a new biochip based immunoassay for the specific
measurement of progesterone at low concentrations in serum without interference
with Dehydroepiandrosterone Sulphate (DHEA-S), which is prescribed for IVF
preparation.

Methods: A direct competitive chemiluminescent immunoassay on a biochip
platform with the fully automated Evidence Evolution was utilized. Assay sensitivity
was determined as Limit of Blank (LOB), Limit of Detection (LOD) and functional
sensitivity in accordance with Clinical and Laboratory Standards Institute (CLSI)
guideline EP17-A2. Repeatability was determined following CLSI protocol EP05-A3:
2 runs per day in duplication for 20 days (n=80). A DHEA-S concentration of
20000ng/mL was used to determine interference, which was calculated as both cross
reactivity and percentage interference in accordance with CLSI guidelines EP07-A2
and compared to two other CLIA systems. A correlation study was conducted by
analyzing 44 serum samples and compared with an ECLIA assay.

Results: The analytical evaluation showed LOB, LOD and functional sensitivity
values of 0.017ng/mL, 0.073 ng/mL and 0.122 ng/mL respectively. Repeatability
was expressed as CV (%) for samples at the following concentrations; 1.130, 12.742,
46.020 ng/mL and was 5.5%, 5.5% and 6.9% respectively. When DHEA-S interference
was evaluated, the biochip based assay showed -6.4% interference at 0.345 ng/mL of
progesterone in comparison to other commercially available CLIAs, which showed
82.5% interference at 0.540 ng/mL of progesterone and 211% interference at 0.7 ng/
mL of progesterone. In the correlation study, linear regression on the resulting data
generated an r value of 0.981 for samples in the range of 0.39-53.5 ng/mL.

Conclusion: The results show that this new biochip based immunoassay for the
determination of progesterone in serum, applied to the Evidence Evolution, a high
throughput, random access with STAT capabilities, fully automated analyser, exhibits
specificity, accuracy and precision for low concentrations. This device is a valuable
and reliable analytical tool for the measurement of progesterone levels during IVF as it
does not suffer interference from DHEA-S, which is frequently prescribed to patients
preparing for IVF. Moreover as the biochip platform offers flexibility to incorporate
multiple assays on the biochip surface, other steroids hormones can be simultaneously
determined thus increasing the information to facilitate clinical understanding.

Autoimmune thyroid disease: Hashimoto s Thyroiditis is associated
with low levels of Vitamin D in adults patients.

M. RIBERI!, M. Cid?> A. Castillo'. 'LABORATORIO CASTILLO-
CHIDIAK, CORDOBA, Argentina, *Universidad Nacional de Cordoba,
CORDOBA, Argentina

Background.Autoimmune thyroid diseases (AITD) are common autoimmune disorders.
Hashimoto’s thyroiditis (HT) is one of the main clinical presentations of AITD and
is characterized by lymphocytic infiltration of the thyroid parenchyma. The clinical
hallmarks of HT is hypothyroidism, common findings are high serum concentration
of thyroid stimulating hormone (TSH) and positive anti-thyroid peroxidase antibodies
(ATPO). Evidence suggests that low levels of 25-hydroxy Vitamin D (Vitamin D)
may contribute to the development of autoimmune disease; however, the relationship
between Vitamin D deficiency and Hashimoto’s thyroiditis is still controversial. The
objective of this study is to investigate the association between serum TSH levels,
positive ATPO and levels of Vitamin D in healthy and HT patients in the local
population. Methods. The study was conducted on 190 patients drawn in our clinic
between August and November 2016. The mean subject age was 56 + 17 years old and
the male/female ratio was 28 (14.7% male):162 (85.3% female). Pregnant women and
patients with abnormal parathyroid hormone levels were excluded. All blood samples
were collected in Spring to minimize the impact of seasonal fluctuations of Vitamin
D concentrations. We measured TSH, FT4, ATPO and Vitamin D concentrations in
healthy and hypothyroids patients. The cut off for positive ATPO was > 37 Ul/mL, the
normal reference intervals for TSH and FT4 were 0.40 to 4.00 pU/ml, and 1.00 to 1.80
ng/dl, respectively. Deficiency for Vitamin D was defined as serum concentrations
below 30 ng/mL. TSH, FT4, ATPO and Vitamin D concentrations were determined
using a chemiluminescent microparticle immunoassay (CMIA) on the Advia Centaur
XP (Siemens, Germany). Data obtained for all measurements of Vitamin D was
analyzed with Welch’s Test. TSH and FT4 in both groups was analyzed using the
Mann Whitney U test. A p value < 0.05 represented a significant difference. Data was
expressed as mean + error of the mean (SEM). Results. TSH serum concentrations
were significantly increased in hypothyroid patients compared with control patients
(4.22 £0.51 pU/ml vs 2.20 £ 0.11 pU/ml, p < 0.05). Patients with elevated ATPO had
lower concentrations of Vitamin D than the control group (19.13 £+ 0.68 ng/mL vs
22.61 £ 0.64 ng/mL, respectively, p < 0.05). FT4 concentrations showed no significant
difference between hypothyroid group and control group (1.27+ 0.19 vs 1.28 +
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0.11, p < 0.05). Conclusions. Results from the present study support the idea that
Hashimoto’s thyroiditis is associated with female gender, positive ATPO, high levels
of TSH, and Vitamin D deficiency. We observed that serum Vitamin D concentration
is significantly lower in HT patients in comparison to the control group. This suggests
Vitamin D deficit may be one of the risk factors for HT development. Importantly, low
levels of Vitamin D were observed in control group. We recommend supplementation
with Vitamin D in general population.

Adrenocortical dysfunction among HIV infected Patients: Correlation
between duration of HAART and development of dysfunction.

Z. U. Ibrahim', I. A. Yahaya!, A. O. A% 'Aminu Kano Teaching Hospital,
Kano, Nigeria, *Lagos University Teaching Hospital, Lagos, Nigeria

BACKGROUND: The use of Highly Active Anti-retroviral Therapy (HAART) has
greatly reduced the morbidity and mortality associated with HIV infection and thus
increasing the life expectancy of HIV infected patients. Long term complications
(endocrine and metabolic) associated with the use of these drugs are becoming
increasingly apparent, especially adrenal gland dysfunction. However, few studies
have reported the influence of HAART on development of adreno-cortical dysfunction
in the area of study.

OBJECTIVE: To determine the effect of duration of HAART on the development of
adreno-cortical dysfunction among HIV infected patients.

MATERIALS AND METHODS:

Two hundred and forty subjects (made up of 80 HAART treated, 80 HAART naive
HIV patients and eighty HIV negative controls) were recruited for the study. Baseline
saliva samples were analyzed for cortisol using ELISA kits sourced from Salimetrics
Europe Limited. A short synacthen test was conducted on subjects with low baseline
salivary cortisol (<2.6 nmol/L) and a late night salivary cortisol measurement was
performed on subjects with high baseline salivary cortisol (>43.0 nmol/L).
RESULTS: There was a significant correlation between duration of HAART and
development of adreno-cortical dysfunction among HIV positive patients (p=0.003).
Out of twenty two subjects found to have adreno-cortical dysfunction, sixteen subjects
(72.8%) had HAART for >2 years duration while six (27.2%) had HAART for <2
years duration.

CONCLUSION: Treatment with HAART for >2 years duration influences
development of adreno-cortical dysfunction among HIV patients.

KEY WORDS: HIV, HAART, Adreno-cortical dysfunction.

Correlation of Thyroid Function and Biochemical Parameters in
Obese Subjects of Western Nepalese

S. K. JHA!, N. K. Yadav', U. Jha%, P. K. GS', D. R. Pokharel', M. Sigdel',
P. S. Shukla'. ‘Manipal College of Medical Sciences, Pokhara, Nepal,
2Pokhara University, Lekhnath, Nepal

Background: Thyroid dysfunction is endocrine disorder affecting about 300 million
people worldwide and over half are presumed to be unaware of their condition. It
estimated that 0.2% of death in Nepal results from endocrine disorders of which Iodine
deficiency has been a major cause. WHO estimation suggests that one billion people
are overweight or obese, and predicts that number will increase 1.5-fold by 2015
worldwide. A moderate elevation of TSH concentrations, which is associated with
triiodothyronine (T3) values in or slightly above the upper normal range, is frequently
found in obese humans. Obesity in Nepal is bringing new challenges in connection
with rapid urbanization and modernization. The positive association between obesity
and the risk of developing type II diabetes has been repeatedly observed, both in
cross-sectional studies and in prospective studies.

Aims and objectives: The present study was done to evaluate Thyroid function test
in obese and also to show their correlation with demographic, anthropometric and
biochemical characteristics of the study subjects.

Materials and Methods: It was a hospital based case control study including 77
obese (having BMI > 25.0) and 50 control. All subjects having no any known thyroid
and other chronic illness. All the demographic and anthropometric data were collected
using a preformed set of questionnaire and biochemical data were obtained from the
laboratory analysis of the patients’ blood samples. Statistical analysis was done with
SPSS version 17.
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Results:A statistical significant difference was noted between controls and cases-
obese with respect to BMI (p<0.000), waist circumference (p<0.002) and HDL
(p<0.044). In this study we found overall of 5.2 % prevalence in obese cases with
Thyroid disorders and among this 25% with Primary Hypothyroidism, 75% with
Sub clinical Hypothyroidism and no cases of hyperthyroidism. In this study, FT3,
FT4 and TSH were found to be statistically insignificant while comparing the control
with obese subjects. Similarly, study revealed mean+SD of FT3, FT4 and TSH in
control and obese were found to be (2.44+0.69 and 2.44+0.54 with p-value 0.384),
(1.00+0.26 and 1.01+0.23 with p-value 0.726) and (2.66+1.51 and 3.89+11.37 with
p-value 0.100) respectively. Pearson’s correlation analysis between serum FT3, FT4
and TSH with respect to baseline characteristics, biochemical parameters of the study
subjects showed significant correlation (p>0.05) between FT4 with WHR in obese and
no significant correlation (p>0.05) between other baseline characteristics. There was
significant correlation (p>0.05) between FT4 with TC and LDL in obese and was no
significant correlation (p>0.05) between other biochemical Parameters.

Conclusion: This study shows prevalence of hypothyroidism in obese subject thus
thyroid function test should be done for screening of obese patients. More studies
are required to find out the cause of Hypothyroidism. This information will greatly
help the clinicians to rule out the disease and also help in prevention of complication
associated with obesity.

assessment of thyroid disorders in rheumatoid arthritis patients

P. Regmi', M. Pandey?, S. Baral’, M. Khanal'. ‘Nepal Medical College
& Teaching Hospital, Kathmandu, Nepal, *Kantipur Dental College &
General Hospital, Kathmandu, Nepal, *Bhaktapur Hospital, Bhaktapur,
Nepal

Background:

Rheumatoid Arthritis (RA) patients present with various autoimmune antibodies.
And some studies have documented those patients with RA experience an increased
occurrence of thyroid disorders of both the autoimmune and non-autoimmune types.
Therefore, this study aims to identify thyroid disorders in RA patients.

Methods:

This study conducted in Nepal Medical College and Teaching Hospital recruited
85 patients (40 males and 45 females) with both Rheumatoid factor and Anti cyclic
citrulinated peptide (anti-CCP) positive tests. After receiving written consent from
patients, fasting blood sample was collected and free triiodo thyronine (fT3), free
thyroxine (fT4), thyroid stimulating hormone (TSH), anti TPO and anti Thyroglobulin
tests were performed.

Results:

The mean+SEM fT3, fT4 and TSH values of the RA patients were 3.58+0.11pg/ml,
1.19+0.06 ng/dl and 5.26:+1.31 mIU/L respectively. Among the participants, 77% were
euthyroid, 14% had subclinical Hypothyroidism, 3.5% had overt hypothyroidism,
2% had primary hypothyroidism and 2% had low fT3. Thyroid antibodies were
detected in 15 of 85 (17%) patients with RA. 5 of these patients had subclinical
hypothyroidism, 2 had overt hypothyroidism, one had low fT3 while the others were
euthyroid. Elevated Anti-CCP was associated with presence of subclinical or overt
hypothyroidism (P=0.003) and anti CCP positive cases presented with high likelihood
of having hypothyroidism (P=0.004). While no significant association and likelihood
found in presence of thyroglobulin antibody and presence of thyroid disorder.

Conclusion:

We recommend that thyroid function tests should better be included in the clinical
evaluation of patients with RA.

COMPARATIVE STUDY OF LIVER ENZYMES IN
UNCOMPLICATED TYPE 2 DIABETICS AND APPARENTLY
HEALTHY INDIVIDUALS AT THE UNIVERSITY COLLEGE
HOSPITAL IBADAN, NIGERIA

T. D. Ogunleye, O. I. Famuyiwa. University College Hospital, Ibadan,
Nigeria

Background: Type2 Diabetes mellitus is of major public health concern worldwide.
Previous studies have shown that individuals with type 2 diabetes have higher
incidence of liver function test abnormality than individuals without diabetes.

There is however scarcity of information on liver enzymes in type 2 diabetics in our
community. This study therefore investigated the plasma levels of AST, ALT and
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GGT in type 2 diabetics attending the endocrinology clinic at the University College
Hospital, Ibadan, Nigeria.

Methods:The laboratory records of liver function tests of uncomplicated type
2 diabetics and apparently healthy individuals from January to November 2016
of our laboratory was compiled. The liver enzymes investigated were Aspartate
Aminotransferase (AST), Alanine Aminotransferase (ALT) and Gamma Glutamyl
Transferase (GGT). Cobas C311 was used for the analysis of our assays. Levels 1 and
2 quality control material produced by Roche was always included in our daily work.
The Reference Range of AST employed in our laboratory was 0- 37 IU/I, that of ALT
was 0-40 IU/L while that of GGT was 7- 50 IU/L. IBM version 20 was employed for
statistical analysis.

Results: Age range of type 2 diabetics of this study was 42-85 years with a mean of
63.32 + 10.91 years while the age range of apparently healthy individuals was 40-89
years with a mean of 61.40 + 11.82 years , p = 0.378. About 11.5% (7/61) of type
2 diabetics had elevated AST as compared to 6.7% apparently healthy individuals
(4/60), p = 0.529. Also 4.9% (3/61) of type 2 diabetics had elevated ALT as compared
to 5.0% (3/60) of apparently healthy individuals, p= 1.000. Moreover 35.6% (21/59)
of type 2 diabetics had raised GGT compared to 27.1% (15/59) in apparently healthy
individuals, p= 0.428. Mean value of AST in type 2 diabetics was 24.67 + 12.41 while
that of apparently healthy individuals was 24.08 + 11.57, p = 0.788. On the other
hand mean value of ALT in type 2 diabetics was 21.95 + 19.63 and that of apparently
healthy individuals was 18.80+ 15.44, p= 0.329.Also the mean GGT levels in type 2
diabetics was 51.12 + 32.73 and that of apparently healthy individuals was GGT 42.02
+24.01, p=0.088.

Conclusion:

Elevated AST, ALT and GGT do not seem to be a feature in patients on treatment
for type 2 diabetics at the University College Hospital, Ibadan, Nigeria. Glycaemic
control should be strongly advocated in diabetics patients in Ibadan, Nigeria.

The utility of Glycated Hemoglobin (GHDb) test in the screening and
diagnosis of Type 2 Diabetes mellitus.An outpatient clinics survey in
Chennai s.An outpatient clinics survey in Chennai

D. S. Sheriff, S. S. D. Sakthi Dasan, G. K. Guna. Melmaruvathur
Adhisparasakthi  Institute of medical Sciences and Research,
Melmaruvathur, India

Aim: To assess HbAlc performance against a single FastingBlood Glucose (FBG) for
diagnosis of undiagnosed Type 2 diabetes(T2D) and impaired fasting glycaemia(IFG)
among general medical outpatients in Chennai. Methods: Participants aged >20
years were cross-sectionally surveyed from August to October 2014. All participants
underwent testing for HbAlc and FBG. The HbAlc sensitivity, specificity and
predictive values in the diagnosis of T2D and IFG were computed and their Pearson’s
correlation and scatter diagrams determined. Results: A total 0of 291 participants(74.2%
women)with a mean age of 50.1+11.0years provided data for the current analysis.
HbAlc at cut-off of > 6.5% (48mmol/mol) had a sensitivity and specificity for T2D
of 100%(15.81-100.00) and 86.3%(86.16-89.92) respectively. Similarly, for IFG, the
sensitivity and specificity was 100%(2.5-100) and 36.3%(30.3-42.6) respectively.
The Positive Predictive Value (PPV) was 4.8%(0.58-16.16) and 0.6%(0.02-3.45)
for T2D and IFG screening respectively. The Negative Predictive Value (NPV)
was 100% in both cases of T2D and IFG screening.HbAlc had a modest,positive
correlation (r) with FBG for the overall population (» =0 .536, p< 0.001); for women,
(r=0.578, p<0.001) and for men (+=0.336, p =0.003). Conclusion:HbA1c had high
sensitivity but widely varying specificity, high proportion of discordant results and
poor prediction of T2D and IFG in this setting. Although, HbAlc correlation with
fasting glucose was modest, both tests are required toimprove diagnostic reliability in
asymptomatic T2D screening program.

Serum leptin level in Hypothalamic Amenorrhea

S. Deshar. Tribhubhan University Teaching Hospital, kathmandu, Nepal

ABSTRACT Background Researches support functional hypothalamic amenorrhea
(FHA) is weight-loss, stress, and exercise-related condition which results from
aberrations in pulsatile gonadotropin-releasing hormone (GnRH) secretion causing
impairment of the gonadotropins (FSH/LH). The final consequences are complex
hormonal changes manifested by profound hypoestrogenism. A sensitive marker
of nutritional status, leptin is known to correlate with fat mass and to respond to

69" AACC Annual Scientific Meeting Abstracts, 2017 S57



Tuesday, August 1, 9:30 am — 5:00 pm

changes in caloric intake. Leptin is an adipocyte-secreted hormone that plays a key
part in energy homoeostasis. Studies in animals and human beings have shown that
low concentrations of leptin are fully or partly responsible for starvation-induced
changes in neuroendocrine axes, including low reproductive, thyroid, and insulin-
like growth factor (IGF) hormones.Objectives This study aimed to determine
serum leptin level in hypothalamic amenorrhea, to correlate serum leptin level with
BMI and to compare serum leptin with other types of secondary amenorrhea viz;
hyperprolactinemia, PCOS and hypothyroidism.Methods It is a single center, cross
sectional, observational study. A total of 90 participants from gynecology OPD were
enrolled in this study within 10 months. 81 cases were of secondary amenorrhea
who had amenorrhea more than 3 months duration excluding pregnancy. They were
divided into hypothalamic amenorrhea (42), hyperprolactenimia (19), hypothyroid
(6), PCOS (14) and 9 eumenorrheic cases were age, height and weight matched with
FHA. SPSS ver. 20.0 was used to analyze the data. T test and ANOVA were used to
find mean differences and Pearson’s correlation was used to establish the correlation
between study variables.The p value less than 0.05 is considered significant. Results
Mean age of study population was 25.3+5.2 years. Among all 38% of study population
was of age group 20-25 years. Within the secondary amenorrhea group 47% were of
hypothalamic amenorrhea followed by 21% hyperprolactinemia, 16% PCOS and 10%
hypothyroidism. The weight and BMI of the hypothalamic amenorrhea cases were
found to be significantly lower than other causes of amenorrhea (p<0.001). The mean
serum leptin level was found to be lower in hypothalamic amenorrhea compared to
other causes of amenorrhea and eumenorrheic control group (3.019+1.1 ng/ml vs.
9.315+4.2 ng/ml vs; 5.60+2.40 ng/ml, p =0.001). While in PCOS; BMI and serum
leptin level were higher. Likewise serum TSH, LH, FSH, estrogen and testosterone
were also found lower in hypothalamic amenorrhea compared to other types of
amenorrhea (p<0.001). The cut off value of serum leptin in hypothalamic amenorrhea
was found to be 4.45ng/ml from other causes of amenorrhea and control group. There
were positive correlations between serum leptin and BMI, LH, FSH, TSH, estrogen
and testosterone (p<0.001). Conclusion This study showed that serum leptin, weight
and BMI level is significantly lower in hypothalamic amenorrhea than other types
of amenorrhea and normal eumenorrheic control. The positive correlations between
leptin and gonadotropins, estrogen, testosterone and TSH reflect the reproductive role
of leptin in the HPG axis. Thus, leptin may act as the critical link between nutritional
adequacy and the reproductive system, indicating whether adequate energy is present
for normal reproductive function. Key Words Hypothalamic amenorrhea, Serum
leptin, BMI, Nutrition, Gonadotropins

Thyroid-Related Testing Utilization: A Multi-Center Benchmark
Study

D.C.Lin, J. A. Straseski, R. Schmidt. Department of Pathology, University
of Utah, Salt Lake City, UT

Background: Test utilization improvements require better knowledge of practice
variation. Thyroid tests are some of the most commonly performed laboratory
tests, yet little is known is known about the thyroid test ordering patterns. The
objective of this study was to analyze practice variation in thyroid-related testing
and to determine the impact of laboratory utilization management programs on
testing patterns. Methods: 82 sites across the United States participated in the
study. A survey was conducted to collect annual thyroid-related test volume data
and utilization management activities. The thyroid-related tests examined included
thyroid stimulating hormone (TSH), free thyroxine (FT4), total thyroxine (TT4), free
triiodothyronine (FT3), total triiodothyronine (TT3), triiodothyronine uptake (T3U),
and reverse triiodothyronine (rT3). Annual complete blood count (CBC) volumes
were also collected to normalize TSH test volume (TSH/CBC), which served as a
comparator for thyroid workup rates across sites. Individual thyroid testing volumes
were normalized to that of TSH to compare thyroid test selection patterns. Quality of
thyroid test ordering was assessed using the following test volume ratios: FT4 to T4-
related tests (both FT4 and TT4) ratio, and T3U to TSH ratio. We also collected data
on laboratory utilization management activities at each organization. Results: The
thyroid workup rate (TSH/CBC) was higher for outpatient (0.26), relative to inpatients
(0.03). Significant variation in test selection patterns were observed across sites for
all tests. Based on the median values, 14 FT4, 3 TT4, 4 FT3,2 TT3, 0.1 T3U, and 0.1
1T3 tests were ordered for every 100 TSH tests ordered. Approximately 90% of the
T4-related orders were FT4 rather than TT4. T3-related orders (FT3 and TT3) were
roughly evenly distributed between FT3 and TT3. While most of the organizations
had implemented test utilization management activities to varying degrees, there was
a weak relationship between the extent of these activities and the quality of thyroid
test ordering. For instance, high quality thyroid test ordering would be suggested by
a high FT4 to T4-related tests volume ratio, and a low T3U to TSH test volume ratio.
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FT4/T4 was positively correlated with utilization management activities (r=0.38) but
the association was not statistically significant (p = 0.15). T3U/TSH had a statistically
significant negative correlation with utilization management activities (r = -0.54,
p = 0.03). Conclusion: The test ordering patterns for analytes such as FT4 were
consistent with guideline recommendations in the literature, e.g., the preferred use
of FT4 over TT4 during workup. However, based on our sample, there still appears
to be wide variation in thyroid-related test ordering patterns in the United States. As
such, better implementation of more stringent test utilization management activities
may be beneficial. Together, these results suggest that there remains much room for
improvement in thyroid test utilization for a number of organizations, and that clearer
guidelines may be warranted.

Development of a New Biochip Array Applied to the New Random
Access Fully Automated Evidence Evolution Analyser for the
Simultaneous Measurement of TSH, Free T4 and Free T3

D. Vance, S. Lindsay, T. McConnell, D. McAleer, R. I. McConnell, S. P.
FitzGerald. Randox Laboratories Ltd, Crumlin, United Kingdom

Background

Thyroid function tests are indicated in the diagnosis and management of thyroid
disorders and most commonly Thyroid Stimulating Hormone (TSH), Free Thyroxine
(T4) and Free Triiodothyronine (T3) are measured. TSH is secreted from the pituitary
gland and it has been suggested to be the most sensitive indicator of hypo- or
hyperthyroidism. TSH regulates thyroidal secretion of the thyroid hormones T4 and
T3, which in turn exert a negative feedback on the pituitary and hypothalamus. A
multi-analytical tool allowing the simultaneous measurement of these three hormones
is therefore advantageous in clinical settings. This study reports the development of a
new biochip array for the multiplex measurement of TSH, FT4 and FT3 from a single
sample and applied to the first high throughput, random access with STAT capability,
fully automated biochip analyser, Evidence Evolution. This application represents a
new multi-analytical tool in the investigation of thyroid function.

Methods

Simultaneous chemiluminescent competitive and sandwich immunoassays were
developed and applied to the biochip analyser Evidence Evolution, the capture
antibodies being immobilised on the biochip surface at discrete test sites. Functional
sensitivity was assessed along with repeatability precision using serum based precision
material. Serum patient samples (n=53) were assessed and the results compared with
commercially available methods.

Results

The biochip assay showed a functional sensitivity value of 0.01 pIU/mL for TSH.
Repeatability assay precision values for low, medium and high levels of TSH, FT3 and
FT4, expressed as CV (%) were 3 %, 3 % and 8 % CV for TSH, 4.7 % 3.8 % and 6.9%
for FT3 and 2.9 % 2.6 % and 4.9% for FT4. R values of 0.99 for TSH, 0.98 for FT3
and 0.97 for FT4 were obtained following regression analysis of the results after the
assessment of the 53 serum samples with the biochip assay and another commercially
available methods.

Conclusion

The results show applicability of the newly developed biochip array for Evidence
Evolution for the reliable simultaneous quantitative determination of high sensitive
TSH, alongside FT3 and FT4 from a single serum sample. This multi-analytical
approach will aid in the efficient diagnosis and management of patients with thyroid
disorder. The new Evidence Evolution platform also incorporates STAT sample and
random access capabilities.

Method-Specific Reference Intervals for Thyroid Function Tests
during the Third Trimester of Pregnancy

S. L. La’ulu!, S. P. Wyness!, I. Fawson?, J. A. Straseski’. ARUP Institute

for Clinical and Experimental Pathology, Salt Lake City, UT, ’ARUP

Laboratories, Salt Lake City, UT, *Department of Pathology, University of
Utah, Salt Lake City, UT

Background: The American Thyroid Association recommends trimester- and
method-specific reference intervals (RI) for markers of thyroid function during
pregnancy. Study objectives were to establish Rls for thyroid stimulating hormone
(TSH) and free thyroxine (FT4) during the 3™ trimester of pregnancy using the Roche
cobas e€602. This expands upon our previously reported Rls for 1* and 2™ trimesters.'?
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Methods: Surplus maternal serum screen specimens were collected from 157
subjects ranging from 15-43 years of age (median=26 years), with gestational age
of 27-40 weeks (median=28.3 weeks). TSH and FT4 testing were performed using
the Roche cobas e¢602. Thyroglobulin (TgAb) and thyroid peroxidase (TPOAb)
autoantibodies were measured using the Beckman Coulter DxI. TgAb and/or TPOAb
positive subjects were excluded from analyses (>4.0 and >9.0 IU/mL, respectively).
The central 95% nonparametric RI for TSH was determined, and then FT4 RIs were
determined using subjects within this TSH RI. Results were compared to previously
determined RIs using self-reported healthy, non-pregnant subjects, and data from
1* and 2" trimesters."? The RI for pregnant subjects was considered significantly
different if the reference limits did not fall within the 90% confidence intervals (CI)
of comparison group.

Results: TSH and FT4 Rls are summarized (Table). When comparing Rls from 3t
trimester subjects to non-pregnant subjects, the lower reference limit for TSH was not
found to be significantly different; whereas the upper reference limit was significantly
lower (*). For FT4, both the lower and upper reference limits for 3 trimester subjects
were significantly lower than non-pregnant individuals. Additionally, significant
differences were observed between the three trimesters.

Conclusions: Significant differences for TSH and FT4 Rls were observed between
the 3" trimester of pregnancy and non-pregnant individuals, and between the three
trimesters. This supports guidelines recommending trimester- and method-specific
RlIs for thyroid function tests.

ISilvio et al. ClinBiochem 2009

*Wyness et al. ClinChimActa 2011

z's‘h th 'th
Analyte/ n percentile 90% CI S(e)rcen tile 9Z.r5cen tile 90% CI
Population (lower (2.5") pereel P © | 97.5m)

. (median) (upper limit)

limit)
TSH (mU/L)
3 trimester 145 1039 0.16-0.52 | 1.48 3.84% 2.84-547
Non-pregnant 134 | 036 0.01-0.72 | 1.94 4.77 4.14-529
FT4 (ng/dL)
3 trimester 139 | 0.70* 0.64-0.75 | 0.96 1.22% 1.17-131
Non-pregnant 128 | 0.89 0.80-0.93 | 1.22 1.58 1.50-1.65

Level of Prostaglandin, tumor necrosis factor - alpha and prolactin in
fertile and infertile women in Calabar, Nigeria

L. K. ISONG, D. C. Okpokam, Z. A. Okhormhe, C. A. O. Usoro. University
of Calabar, Calabar, Nigeria

Abstract

Background: Infertility is defined as the inability of a couple to achieve conception
despite frequent unprotected, well timed sexual intercourse for a year duration. Aim:
To identify and ascertain non invasive sensitive techniques of determining the levels
of prostaglandin F2a and E2, tumor necrosis factor-o (TNF- ) and prolactin in fertile
and infertile women.

Method: One hundred and two (102) volunteers infertile women, aged 20-45 years
were recruited from the University of Calabar Teaching Hospital. They were further
divided into three groups based on their prolactin levels; namely those with normal
ovarian hormones value (normal); (n=32), those with prolactin values between 25-
60ng/ml (moderate) (n=46) and those with prolactin values greater than 60ng/ml
(high); (n=24). Sixty (60) apparently healthy, age matched women were also selected
to serve as the control group. Sera samples was obtained and used for prolactin,
prostaglandin E2 and F2a and Human TNF-o using Enzyme immunosorbent assay.

Results: There was no significant difference (p>0.05) in the prostaglandin E2 and
tumor necrosis factor-a between the infertile women with normal hormonal profile
and the controls. However, the prolactin and prostaglandin F2a was significantly
higher (p<0.05) in the infertile women with normal ovarian profile than the control.
The prolactin values were significantly higher in the high group compared to the
normal ovarian profile and moderate group. There was a strong positive correlation.
(r=0.584; p<0.05) between PGE (pg/ml) and PGF, (pg/ml).

Conclusions: From our study we observed that Prostaglandin F2a, Tumor necrosis
factor alpha and Prostaglandin E2 and F2 ratio is high in infertile subjects. Our
findings may also provide some new insights to understand the physiopathology or
pathogenesis of infertility and tumor necrotic factor and prostaglandins and may hold
new therapeutic potential.

Tuesday, August 1, 9:30 am — 5:00 pm

STATUS OF VITAMIN-D IN RELATION TO GLYCEMIC INDICES
> LIPID PROFILE IN POST-MENOPAUSAL WOMEN WITH
TYPE 2 DIABETES MELLITUS

A. O. Aljohi', M. Abudawood?, H. Tabassum?, S. Ansar?, F. Aljaser?, S.
Sobki!, M. ALP. !Prince Sultan Military Medical City, Riyadh, Saudi
Arabia, *King Saud University, Riyadh, Saudi Arabia, *Mumtaz Degree and
P.G. College, Hyderabad, India

Background: Abnormal vitamin D level and glucose homeostasis are two of the
most chronic medical conditions leading to osteoporosis and cardiovascular disease
following menopause transition in females. Vitamin D deficiency is the most
commonest health problem among postmenopausal women worldwide. Low levels
of vitamin-D could be associated with elevated risk of cardio metabolic disorders
comprising cardiovascular disease and type 2 diabetes. Besides enduring multiple
complications of chronic hyperglycaemia, diabetic patients tend to be soft targets of
deadly cardiovascular disease (CVD) due to dyslipidemia. The aim of the present
study was to evaluate and compare vitamin D status in relation to glycemic indices
Lipid profile between premenopausal and postmenopausal women with type 2
diabetes (T2DM).

Methods: : In this cross sectional study, 600 women with T2DM were divided in pre-
menopausal (n = 300) and post-menopausal (n = 300) group. Levels of fasting blood
glucose , HbA1C, lipid profile parameters, i.e., total cholesterol (TC), triglycerides
(Tg), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C) and vitamin D were measured in pre and postmenopause women
and analysed by SPSS software. Comparison between the groups was done by one
way ANOVA followed by Holm-Sidak test .

Results: The mean ages of premenopausal and postmenopausal were 43.16 + 4.2 and
59.59+10.08 years, respectively. Levels of HbA1C, FBG, TC, Tg and LDL-C increased
significantly (p<0.001) in postmenopause women compared to premenopausal
women. In contrast to these parameters, serum levels of HDL-C, Vitamin D decreased
significantly in T2DM postmenopause diabetic women compared to premenopausal
diabetic women. Vitamin-D was negatively correlated with age, HbA1C,LDL-C at
p<0.05. This study had shown that dyslipidemia in postmenopausal diabetic women
had higher prevalence of high Tg, TC, and LDL-C than the pre-menopausal women,
indicating that they were more prone to cardiovascular diseases.

Conclusion: Dyslipidemia observed in postmenopause women accompanied with
decreased vitamin-D increases the risk factors in Type 2 Diabetes.

Validation of optimized saliva immunoassays for Testosterone,
Progesterone and Cortisol.

M. Herkert!, T. Dudek', B. Uelker!, C. E. Geacintov?. ‘DRG Instruments,
Marburg, Germany, °DRG International, Springfield, NJ

Between 95 and 99% of a hormone in the bloodstream is bound to carrier proteins,
and only the unbound fraction freely diffuses into tissues, including the salivary
gland. Therefore, saliva is a clinically informative, biological fluid that is useful for
novel approaches to prognosis, laboratory or clinical diagnosis, and monitoring and
management of patients with both oral and systemic diseases. It is easily collected
and stored and ideal for early detection of soluble biomarkers, because both diurnal
and monthly profiles of hormone levels parallel traditional serum patterns. Here
we present validation data that confirm that the analytes testosterone, progesterone
and cortisol can be measured with good precision and sensitivity from oral fluid.
Furthermore, results perfectly correlate to mass spectrometry results. All assays have
a total assay time of 1.5 hours, and need 100 ul of saliva sample. Spiking recovery and
linearity were proven to be in the range of 100 +/- 15%. Salivary Testosterone (SLV-
3013): Measurement of testosterone is used in the diagnosis and treatment of disorders
involving the male sex hormones, including primary and secondary hypogonadism,
delayed or precocious puberty, impotence in males and, in females hirsutism, and
virilization due to tumors, polycystic ovaries, and adrenogenital syndromes. Assay
characteristics are: Measuring range: 2.63 (LoD) - 1000 pg/ml. LoQ: 10.1 pg/
ml. Mean intra-assay precision: 4.7%, mean inter-assay precision: 7.6%. Method
comparison showed very good correlation to LC-MS/MS (r = 0.9904; y = 1.015 x
- 2.8203) and normal ranges were determined for men (age-dependent) and women.
Salivary Progesterone (SLV-5911): The steroid hormone Progesterone is a female sex
hormone which, in conjunction with estrogens, regulates the accessory organs during
the menstrual cycle and it is particularly important in preparing the endometrium for
the implantation of the blastocyte and in maintaining pregnancy. Assay characteristics
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are: Measuring range: 1.1 - 2400 pg/mL. Mean intra-assay precision: 6.3%, mean
inter-assay precision: 9.2%. Method comparison showed very good correlation to
LC-MS/MS (r=0.997; y = 0.9612x - 11.071) and normal ranges were determined for
women in follicular and luteal cycle phase as well as men. Salivary Cortisol (SLV-
2930): Cortisol shows a diurnal rhythm with highest concentrations in the morning
and steady decrease to very low levels 12 hours later. Cortisol secretion increases in
response to any stress in the body, whether physical (such as illness, trauma, surgery,
or temperature extremes) or psychological. Moreover, elevated cortisol levels and lack
of diurnal variation have been identified with Cushing’s disease and in patients with
adrenal tumors. Low cortisol levels are found in primary adrenal insufficiency (e.g.
adrenal hypoplasia, Addison’s disease) and in ACTH deficiency. Assay characteristics
are: Measuring range: 0.09 - 30 ng/mL. Mean intra-assay precision: 3.9%, mean inter-
assay precision: 7.4%. Method comparison showed very good correlation to LC-MS/
MS (r=0.999; y = 1.032x +0.111) and normal ranges were determined for men and
women at morning, noon and evening.

Mean platelet volume and diabetes in the Brazilian Longitudinal
Study of Adult Health (ELSA-Brasil)

C. B. Maluf, M. H. S. Diniz, S. M. Barreto, R. C. P. dos Reis, P. G.
Vidigal. School of medicine. Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil

Background: Diabetes Mellitus (DM) is associated with higher risk of
atherothrombosis, and 80% of patients with DM died because of thrombosis
whose principal trigger is endothelial dysfunction and platelet hyperactivity. Under
physiological conditions, the number of platelets is inversely proportional to mean
platelet volume (MPV), to keep a constant level of platelet mass. Studies in DM patients
show that the balance between platelet production and depletion is lost, and they tend
to have higher MPV values without difference in the platelet count. Our purpose in
this study was to investigate whether diabetes and pre- diabetes are independently
associated with MPV, an easily obtained marker of platelet size and platelet activity.
Methods: We used the baseline data (2008-2010) of 3115 civil servants (aged 35-
74 yr) from a university and enrolled in the Brazilian Longitudinal Study of Adult
Health (ELSA-Brasil). Venous blood sampling was performed after 12- to 14- hour-
fasting, using tubes containing ethylenediaminetetraacetic acid (EDTA). The time
between sampling and exam procedure was strictly controlled to be within 2 hours,
and blood samples were kept at room temperature until the measurements. Presence of
DM were classified using fasting plasma glucose (FPG; >126 mg/dL [7.0 mmol/L]),
2-hour plasma glucose (PG) during an oral glucose tolerance test (OGTT) (2h PG
OGTT; >200 mg/dL [11.1 mmol/L]), and glycated hemoglobin (HbAlc; >6.5%; [48.0
mmol/mol]). DM was also defined by the self-reported information or use of insulin
or hypoglycemic medication identified in the baseline survey of the ELSA study. Pre-
diabetes was classified by the presence of impaired fasting glucose (IFG) (FPG > 100
mg/dL [5.6 mmol/L] to 125 mg/dL [6.9 mmol/L]), and/or impaired glucose tolerance
(IGT) (2h PG OGTT =140 mg/dL [7.8 mmol/L] to 199 mg/dL [11.0 mmol/L]), and/or
HbAlc >5.7% (39 mmol/mol) to 6.4% (46 mmol/mol), according to ADA. Multiple
linear regression analysis was used to estimate the independent association of the
diabetes and pre-diabetes with the MPV after adjusting for sex, age, platelet count,
and hypertension. All the variables entered in the multiple regression analysis using
the forward approach. Statistical assumptions to perform multiple linear regressions
were checked by residual analysis. Results: MPV (adjusted 1>=0.143; p=0.01), was
independently associated with diabetes and pre-diabetes, compared to normoglycemic
subjects. The set of variables included in the multivariate model remained explained
about 14% of the variability of the MPV evaluated. Diabetes had higher  (0.207) that
than pre-diabetes ($=0.110) in the model to estimate the independent association with
MPV. Conclusion: In this large cohort of free living Brazilians, ours results showed
that increased MPV is independently associated with the presence of diabetes and pre-
diabetes, suggesting an early change in initial increase of the glucose levels. Platelets
from diabetic patients are an accelerated rate of renewal, so higher MPV values may
act as a marker of the production of bigger, denser, and more reactive platelets in
DM type 2. Whether this condition is the cause or consequence of atherothrombotic
cardiovascular events in diabetics remains unclear.
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Biomarker changes in adult men with low testosterone (low-T)

M. Samoszuk!, S. Haitjema?, M. de Groot?, W. van Solinge?, M. Li!, F.
Adair', 1. Hoefer?. 'Beckman Coulter; Inc., Brea, CA, *University Medical
Center., Utrecht, Netherlands

Background: Androgens such as testosterone are known to have effects on many
organs and systems, such as prostate, bone marrow, bone turnover, muscle, and
metabolism. However, it is not known if men with androgen deficiency (low-T) have
consistent or characteristic abnormalities in the biomarkers that measure the functions
of the organs and systems that are influenced by androgens. The purpose of this
retrospective study was to compare the mean levels of various biomarkers in men
with low-T (n=1752) and in men with normal T (n=9617).

Methods: The Utrecht Patient Oriented Database (UPOD) contains all health care
data and measurements from all patients admitted to the University Medical Center
Utrecht in the Netherlands. We extracted data from male patients over 40 years old
who presented for evaluation of possible low-T and who had a laboratory measurement
of total testosterone levels in combination with a measurement of one or more of the
following biomarkers on the same day: free testosterone (n=6264), uric acid (n=308),
estradiol (n=1016), prostate specific antigen (PSA, n=2897), sex-hormone binding
globulin (SHBG, n=7126), luteinizing hormone (LH, n=4422)), creatinine (n=6781),
bone alkaline phosphatase (BAP, n=3421), creatine kinase (n=167), LDH (n=2829),
hemoglobin Alc (n=2249), and 25-hydroxy-vitamin D (n=856). Measurements from
patients having a diagnosis of prostate cancer were excluded. Analyses were stratified
based on serum testosterone levels classified into lowest (<4.5), low (4.5-7), and
normal (>= 7 mmol/L). Differences between testosterone strata were assessed with
the Kruskal Wallis test.

Results: Compared to men with normal levels of T, the men with the lowest levels
of T had significantly (p<0.001) lower means of free testosterone (51 versus 300
pmol/L); PSA (0.49 versus 0.94 micrograms/L); SHBG (29 versus 35 nmol/L);
luteinizing hormone (1.5 versus 3.6 TU/L); and estradiol (40 versus 89 pmol/L).
In comparison to men with normal levels of T, men with low levels of T also had
statistically (p<0.001) higher mean levels of LDH (217 versus 198 U/L); BAP (81
versus 75 U/L); and hemoglobin Alc (41 versus 39 mmol/mol). Mean uric acid levels
in men with the lowest T levels were also higher than in men with normal T (0.41
versus 0.34 mmol/L, p=0.02).

Conclusion: Our results indicate that low T in adult men is associated with significant
changes in various biomarkers that measure the functions of organs and systems that
are influenced by androgens, such as prostate, bone, and the endocrine system. This
finding is important because it may lead to improved diagnosis and treatment of
low-T by identifying those men who have objective evidence of physiologic changes
produced by androgen deficiency that may warrant therapy.

Relation between thyroid hormone levels and hypertension in
Kumasi, West Africa

P. Nsiah!, E. K. Agyare?, F. A. Yeboah®, B. A. Eghan’, O. K. Opare-Sem’.
!University of Cape Coast., Cape Coast, Ghana, *Florida A&M University,
Tallahassee, FL, ’Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana

Background: Hypertension is a major threat to the health of adult individuals in
West Africa however, the management and control of hypertension has been poorly
managed. Thyroid disorders have been implicated in high blood pressure (BP) of
patients with essential hypertension. Currently, there are no data on the frequency
with which hypertension may be associated with and caused by thyroid disorders,
the treatment of which may restore the elevated BP to normal in individuals in West
Africa. The aim of the study is to study whether there is an association between
thyroid disorders and hypertension

Methods: The study was conducted at Komfo Anokye Teaching Hospital, in
Kumasi, West Africa. Participants were randomly selected and their participation was
voluntary. Informed consent was obtained from each individual and the study was
approved by the University of Science and Technology Medical School. Participants
with renal disease, lipid disorders, electrolyte imbalances and diabetes were excluded.
Blood pressure was measured with a sphygmomanometer after 30 minutes of rest
with the participants and individual with a systolic and/or diastolic blood pressure
exceeding 160/95 mm Hg was defined hypertensive. Serum triiodothyronine (T,),
thyroxine (T,), and thyroid stimulating hormone (TSH) were determined by enzyme-
linked immunosorbent assay technique.
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Results: Based on the serum levels of T4 and TSH, no statistically significant
difference (T, oy V8 Ty ppp p = 0.18; TSH o vs TSH,, p = 0.4) was observed
between non-HPT (T, = 70.4 + 13.9 ng/ml; TSH = 1.9 + 0.9 plU/ml) and HPT (T, =
81.1+23.9 ng/ml; TSH = 1.7 £ 1.1 pIU/ml). However, mean serum T, level of HPTs
was statistically greater than that of non-HPTs (T, . 1.6+ 0.7 ng/ml and T, . 1.2
+ 0.5 ng/ml p < 0.03). In univariate analysis, correlation between systolic, but not
diastolic, BP and serum level of either T, or T, was significant (r = 0.30, p = 0.001 and
r=0.25, p=0.002 respectively). We did not observe any level of significance between
systolic BP and TSH (r = -0.13 and p = 0.124). Similar correlation was observed
between diastolic BP and serum level of T, or T, (r = 0.31, p = 0.001 and r = 0.28,
p =0.001 respectively). As expected, no significant difference between diastolic BP
and TSH was noticed (r = -0.12 and p = 0.136). In our multivariate analysis, TSH
again did not significantly influence systolic or diastolic BP while T, or T, strongly
influence both systolic and diastolic BP. Relating thyroid hormone levels across the
age groups, T, and T, levels of HPT were found to be higher than that of non-HPT in
all corresponding age groups except TSH which was higher in 41-50 year group of
HPT than non-HPT group. There was no significant difference between the ages of
both non-HPT and HPT participants (non-HPT = 50.6 + 11.7 and HPT = 51.0 + 12.4
years).

Conclusion: These results suggest a close association between T, and T, and
hypertension.

The Study of Trimester-Specific Thyroid Stimulating Hormone
and Free Thyroxine Reference Intervals with Chinese Women by
Experimental and Statistical Methods

Y. Zhai', L. Han!, Z. Zhao?, Z. Cao'. 'Beijing Obstetrics & Gynecology
Hospital, Beijing, China, National Institutes of Health, Bethesda, MD

Background: As a result of physiological and metabolic changes during pregnancy,
thyroid hormones can be affected significantly throughout entire three trimesters. For
example, two pregnancy-related hormones—human chorionic gonadotropin (hCG)
and estrogen, are well known to cause increased thyroid hormone levels in the blood.
To support thyroid disease diagnosis in pregnancy, the objective of this study was
to establish trimester-specific thyroid stimulating hormone (TSH) and free thyroxine
(FT4) reference intervals (RIs) in Chinese women by experimental and statistical
methods.

Methods: A total of 1205 pregnant women were recruited from Jan 2016 to Dec
2016 at our hospital according to the following exclusion criteria: Patients who
are with a personal or family history of thyroid disease, with a goiter, have more
than one fetus, or pregnancy complications. Those initially selected patients were
further tested for TSH, FT4 and thyroid peroxidase antibody (aTPO), performed on
the chemiluminescent platform Siemens ADVIA Centaur® XP. Only patients tested
negative for aTPO were included in reference interval establishment. Besides, linear
regression was carried out between FT4 and log transformed TSH to see if there is a
linear correlation. Lastly, to validate the Hoffmann indirect method for the derivation
of TSH and FT4 RIs, 10044 outpatients who came to our institute in 2016 for thyroid
function screening in their first trimester (1-13 week) were included. The reference
change value (RCV) was calculated for determining the statistical significance of the
differences between the calculated RIs by Hoffmann method and the observed RIs
in this study.

Results: According to the CLSI recommendation, RIs for both TSH and FT4 were
determined as 2.5™ percentile to 97.5" percentile on the data distribution. The TSH and
FT4 trimester-specific RIs were shown as follows: 0.59-3.56 mIU/L, 11.8-18.4 pmol/L
(n=188, 1Ist trimester); 0.79-4.60 mIU/L, 11.6-17.5 pmol/L (n=133, 2nd trimester);
0.65-4.20 mIU/L, 9.6-15.1 pmol/L (n=157, 3rd trimester).. When compared pairwise
with Mann-Whitney test, both TSH and FT4 levels were statistically significant
between 1st and 2nd, 1st and 3rd, 2nd and 3rd (not for TSH). The Rls of TSH and
FT4 determined by Hoffmann method for first trimester outpatient pregnant women
were 0.33-3.96 mIU/L and 11.7-17.5 pmol/L respectively. There is no significant
difference between observed and calculated Rls for first trimester pregnant women
in this study. No linear relationship was observed between FT4 and logTSH in any
trimester-specific population.

Conclusion: We have established trimester specific RIs for thyroid function test in
a Chinese population using both experimental and statistical methods. The results of
the two methods are comparable. The similar approach can be applied to evaluate and
verify the trimester specific RIs for other analytes.
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Performance Evaluation of the ADVIA Centaur Androstenedione
Assay

L. Parker!, J. Driscoll!, C. Higgins', M. Stranz!, K. Garvey', J. Lyons!, Z.
Zhao', Y. Zheng', P. Donovan®. /Siemens Healthcare Diagnostics, Newark,
DE, Siemens Healthcare Diagnostics, Walpole, MA

Background: Androstenedione is a 19-carbon steroid that serves as a precursor for
testosterone and estrone. It is most commonly used in conjunction with other steroid
assays to evaluate the function of the adrenal glands and ovaries or testes and to
determine the cause of symptoms of androgen excess.

A new ADVIA Centaur® Androstenedione (ANDRO) assay for the measurement
of androstenedione in human serum and plasma is being developed by Siemens
Healthineers. The studies below describe preliminary performance of the assay on the
ADVIA Centaur® Immunoassay System.

Methods: The ADVIA Centaur ANDRO assay is a fully automated competitive
immunoassay using direct chemiluminescent technology. Reagents include a
biotinylated sheep monoclonal antibody coupled to streptavidin-coated paramagnetic
particles in the solid phase and a newly developed acridinium ester in the Lite reagent.
The assay requires 20 puL of patient sample or calibrator, which is incubated with
solid phase and Lite reagent. Competition for solid phase binding occurs between
androstenedione in the sample and the Lite reagent. Separation follows, and the amount
of signal generated is inversely proportional to the concentration of androstenedione
in the sample. The time to first result is 18 minutes.

Results: LoQ studies and linearity evaluation of the ADVIA Centaur ANDRO
assay demonstrated an assay range of 0.30 to 10.00 ng/mL; with automated dilution,
the measuring interval was extended to 50.00 ng/mL. The assay correlated well
with LC-MS/MS, and equivalent performance was obtained using serum, lithium
heparin, and EDTA plasma tube types. The assay showed <10% interference for all
interferents tested and <1% cross-reactivity for all endogenous and most exogenous
cross-reactants evaluated. Within-lab precision was <9% CV (with 95% confidence)
across the assay range. Stability data demonstrated a calibration interval and onboard
stability of 20 days and 16 days, respectively.

Conclusions: The ADVIA Centaur ANDRO assay demonstrates good precision and
correlates well to LC-MS/MS.

*Information about this device is preliminary. Safety and effectiveness for the uses
discussed have not been established. The device is under development and not
commercially available. Future availability cannot be ensured.

Critical values in the endocrinology laboratory;our experience

M. Viale, A. Kozak, M. Balzaretti, G. Rubino, E. Miler, M. Serra, P.
Fainstein Day. Hospital Italiano de Buenos Aires, CABA, Argentina

Background: Critical Values(CV) are results of diagnostic tests that express a
medical situation wich may put the patient’s life at risk if nothing is done properly
and on time. Many clinical situations in Endocrinology could generate results of CV
in laboratory parameters. According to available literature and in conjunction with
specialized professionals of our staff we defined the following Endocrine disorders
that could compromise patients life: Myxedematous Coma,Thyroid Storm, Acute
Adrenal Crisis, Acute Abdomen in Assisted Fertilization and Trophoblastic disease.

Once the professional staff of the laboratory chooses to determine a program of CV,
they must clearly define a policy which should include the list of tests, the mechanisms
and people responsible for notifying the CV when they occur.The frequency of
the CV, is highly variable and depends on the type of population served and other
characteristics of each institution.OBJECTIVE: To evaluate the frequency of CV in
our laboratory along a year after we defined policy of them regardless of whether
they are inpatients or outpatients. Also report the time of clinical evolution in the
Electronic Health Records (EHR).

Methods: Inordertodevelopeadocumentedsystem for CV wedefinethe followinglistof
serum determinations: Thyrotropin(TSH)>100.0uUIl/mLTotal Thyroxine(T4)>20.0ug/
mL; Free T4<0.4 and >4.0ng/dL; Estradiol(E2)>4000pg/ml; BHCG>500000mU/mL
performed in Architect i2000(Abbott) and Cortisol at 8 pm without corticosteroids:<5
ug/dL in Immulite 2000(Siemmens) and we determine the frequency of them. Both
fully automated and chemiluminescent analyzers. The records in the EHR were
divided into four groups according to the time of delay in the evolution differentiating
between inpatients outpatients.
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Results: Total number per year (TN/Y) of Cortisol is n=2619, number of
CV per year (CVn)=93 (3.6%); E2 TN/Y=7029 CVn=15(0.2%); BHCG TN/
Y=4697 CVn=2(0.04%);TSH TN/Y=95013 CVn=58(0.06%);T4L TN/Y=31920
CVn=20(0.06%);Total T4 TN/Y=23286 CVn=15(0.06%).The frequency of the total
CVs per year is: Cortisol (41%) followed by TSH(37%), T4(7%), E2(7%), T4L(6%),
T3(1%) y BHCG(1%). The percentage of clinical evolutions in the EHR within the
first hour of recording the CV (inpatients/outpatients)(30.1%/9.8%); between 1 and
6 hours(21%/5.6%); between 6 and 24 hours (7.7%/0.7%) and more than 24 hours
(18.2%/1.4%).

Conclusion:Cortisol was the most frequent parameter we found and it should be the
first to be include in the list. TSH despite being the most requested determination in
our laboratory was not the most common CV probably due to extensive knowledge
of this pathology.

The policy of CV, rather than a rule or a tool for continuous improvement in the
clinical laboratory is a right for patients and the circuit is closed when the doctor
records and takes corrective action.The CV reporting process is an important
laboratory resource to maximize clinical benefits. Due to insufficient information of
CV in the Laboratory of Endocrinology our intention is to provide our experience to
improve the quality of them.

The functional SNP and expression of IL15 gene are associated with
the development of autoimmune thyroid disease.

Y. Arakawa', M. Watanabe', K. Takemura', N. Inoue? Y. Hidaka’, Y.
Iwatani'. ‘Osaka University, Osaka, Japan, *Osaka University Hospital,
Osaka, Japan

[Background]There are considerable differences in the prognosis of autoimmune
thyroid diseases (AITDs) including Graves' disease (GD) and Hashimoto's disease
(HD). It has been known that the genetic producibilities of some cytokines and
immune modulators are associated with their prognosis.

IL-15 is a proinflammatory cytokine and produced by several cells such as monocytes
and activated CD4+ T cells. In various autoimmune diseases such as rheumatoid
arthritis, systemic lupus erythematosus and HD, higher serum levels of IL-15 have
been reported, suggesting that IL-15 may be associated with the onset of autoimmune
diseases.

[Methods] To clarify the association between the genetic producibility of IL-15 and the
pathogenesis of AITDs, we genotyped +96522 A>T and +82889 A>G polymorphisms
in the /L15 gene using 127 patients with HD, including 55 patients with severe HD
and 48 patients with mild HD; 130 patients with GD, including 52 patients with
intractable GD and 44 patients with GD in remission; and 79 healthy volunteers.
[Results] Both the /L15 +96522 A allele and AA genotype were more frequent in
patients with severe HD than in those with mild HD. The serum levels of IL-15
were higher in individuals with the IL/5 +96522 AA genotype than in those with
the T allele, and they were also higher in patients with severe HD than in those
with mild HD. On the other hand, the mRNA levels of IL-15 were not significantly
different among individuals with each genotype of both SNPs. After incubation with
recombinant human IL-15, the proportions of Th17 cells in CD4" cells were increased,
and those of Treg cells in CD4" cells were maintained.

[Conclusion]Our study indicates that the /L15 +96522A>C polymorphism correlates
with the severity of HD, most likely by increasing Th17 cells.

The relation between polymorphisms of /.75 gene and the pathogenesis of AITD.
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Evaluation of the analytical performance of Tosoh G11 for HbA
determination

Y. Chung, S. Yun, Y. Cho. Korea University, Seoul, Korea, Republic of

Background: Glycated hemoglobin(HbA ) is a key biomarker for the monitoring
of glycemic balance in diabetic patients. It can be measured by various methods,
including ion-exchange high-pressure liquid chromatography (HPLC), boronate
affinity chromatography, immunoassay method and capillary electrophoresis. The aim
of this study is to evaluate the performance of new system, Tosoh G11 ( ion-exchange
HPLC) in comparison to two other used system (Tosoh G8 and Biorad D-100) in
routine testing.

Methods: 40 samples of whole blood in Anam Korea University hospital were
collected from during January 2017. We evaluated analytical performance of new
device, Tosoh G11. Within-run precision test was determined by 20 assays from same
sample(quality control samples with different HbA _ values: two different levels,
high and low, each sample being analyzed 20 times) on the same day. Between-day
precision test was determined by daily measurement of HbA _during 5 days, using
two different quality control samples. The correlation with two other systems (Tosoh
G8, biorad-D-100)was assessed by analyzing 40 samples. A test for linearity was
investigated by preparing six different samples. Carry-over test was done by 4 high
and low value samples each. Reference range analysis was done by CLSI C28-A3
that less than 10% of more than 20 samples must be in reference range provided by
instructor.

Results: In within-run precision test, mean and coefficients of variation (CVs) for
low and high value samples were 4.87%, 9.73%, and 0.97%, 0.57% respectively. In
between-day precision test, CVs were less than 0.68%. The comparison of HbA
values obtained using Tosoh G11 and Tosoh G8 showed a good correlation, with
the following equation for the linear regression line: y = 0.9664x + 0.2463, and a
coefficient of correlation, R? = 0.9982. In addition, Tosoh G11 and Biorad D-100 also
showed a good correlation, with following equation for the linear regression line: y
= 1.0335x - 0.1587, R* = 0.9941. New device exhibited a good linearity for HbA
values ranging from 3.4% to 18.8%. The equation of the linear regression line was y
=0.9762x + 0.0136 with a correlation coefficient, R? = 0.9999. Result of carry-over
test was 0.00%, less than 1%. In reference range analysis, none of the 20 samples
was rejected.

Conclusion: In conclusion, this new device, Tosoh G11 showed good analytical
performance at high throughput. Thus, the results of this evaluation suggest that the
Tosoh G11 is suitable for a routine use in clinical chemistry laboratories.

Evaluation of the Beckman Access Free T3 Assay reference interval
following an assay formulation change

B. J. Larson, K. M. Ness, A. Algeciras-Schimnich. Mayo Clinic, Rochester,
MN

Background: Free triiodothyronine (fT3) is a second- or third-line test in the
evaluation of hyperthyroidism. In our laboratory, fT3 measurements are performed
using the Beckman Access Free T3 assay on the Unicel DxI platform. On March
2016, following the implementation of a new reagent lot, an increase in the frequency
of elevated T3 results was observed despite an acceptable lot evaluation. The average
historical frequency of abnormal results was 16% using a reference interval of
2.0-3.5 pg/mL and increased to 40% with the new fT3 lot. Following discussions
with manufacturer, it was concluded that the new reagent lot contained a different
formulation design than our prior lots. This formulation change was introduced to
improve the Access Free T3 reagent pack stability and resulted in the upward shift in
fT3 concentrations. Although the manufacturer did not update the reference interval,
the medical device recall letter indicated that laboratories should discontinue the use
of the assay until the reference intervals were verified, adjusted or reestablished by the
laboratory. The goal of this study was to establish the fT3 reference interval with the
new fT3 reagent formulation.

Methods: Free T3 concentrations in serum from 129 individuals (71 (55%) male,
58 (45%) female) were determined. The participants were excluded if they have
the following conditions: any thyroid disease, endocrine disorders, kidney disease
or failure, liver disease, pregnancy, high iodine diet or hospitalization within the
last 3 months. The following medications were also excluded: thyroid medications,
amiodarone, lithium, glucocorticoids, propranolol, phenytoin, carbamazepine,
furosemide, and hormone replacement (estrogen, testosterone). Samples were
tested for thyroid stimulating hormone (TSH), Free T4, thyroperoxidase antibody



Endocrinology/Hormones

(TPO), and thyroglobulin antibody to assure normal thyroid status. The central 95th
percentile reference interval and the confidence intervals were calculated using
quantile regression methods (SAS QUANTREG).

Results: Verification of the manufacturer’s reference interval of 2.1-3.9 pg/mL
with a small sample was unacceptable with only 80% (23/29) of results within the
reference interval. A new reference interval was established with 129 individuals.
The calculated central 95th percentile reference interval was 2.8-4.4 pg/mL. The
95" confidence intervals were 2.7-2.9 and 3.9-5.0 for the 2.5" and 97.5" percentiles,
respectively. Retrospective evaluation of the new reference interval using fT3 results
(n=4362) obtained with the new reagent lot showed a decrease of abnormal results
from 40% to 20% which was in alignment with the historical frequency.

Conclusions: We were unable to verify the manufacturer’s reference intervals using
the new fT3 assay formulation. We established a new reference interval for the
Beckman Access Free T3 assay to account for the upward shift in fT3 concentrations
observed with the formulation. With the implementation of this reference interval the
frequency of abnormal results decreased to match historical frequencies.

Free Thyroxine Concentrations in the Hypothyroidism Treated
Versus Untreated Populations

R. Benirschke, T. Theparee, J. Dohnal, H. Lee. Northshore University
Health System, Evanston, IL

Background:

Thyroid stimulating hormone (TSH) and free thyroxine (FT4) are integral tests for
assessing thyroid function and guiding therapy. Although a normal TSH is the primary
endpoint for patients being treated for hypothyroidism, FT4 is often also measured.
Unfortunately, reference intervals for FT4 are not applicable to treated patients and
abnormal results create confusion both for clinicians and patients. Although it is known
that FT4 is generally higher in treated patients than their untreated counterparts, few
studies detail the extent of these elevations and none on a large scale.

Objectives:

To assess how FT4 concentrations differ in patients being treated for hypothyroidism
versus those who are not.

Methods:

Paired TSH and FT4 results between February 16%, 2016 and September 26%, 2016
were extracted from the electronic medical record. Additional data included age,
gender, thyroid medications, pregnancy status, and all other thyroid related tests
including free triidothyronine (FT3), total thyroxine (TT4), total triiodothyronine
(TT3), anti-thyroid peroxidase antibody (ATPO), anti-thyroglobulin antibody (ATG),
thyroid stimulating immunoglobulin (TSI), and free thyroxine by dialysis (FT4D).
With the exception of FT4D and TSI, all testing was performed on the Roche Cobas
8000. Unfiltered data included 24,297 unique clinical encounters for 19,898 patients.
All data analyses and figures were created with R Statistical Package Version 3.3.1
and R Studio Version 0.99.902.

Results:

Two populations were designed to compare how patients with a normal TSH (0.30-
5.60 ulU/mL) differ biochemically depending on whether or not they are receiving
medications for hypothyroidism. The reference population (P1) includes patients that
are not pregnant, have no detectable thyroid related autoantibodies, and are not being
treated for hyper- or hypothyroidism (8,179 encounters of 7,972 patients). The treated
population (P2) includes patients that are not pregnant and have a current prescription
for a hypothyroidism treatment (5,985 encounters of 5,113 patients). For P1, FT4
(ng/dL) had a mean (p) of 1.17, a median (M) of 1.16, and a standard deviation (s)
of 0.19. For P2, FT4 had a p=1.39, M=1.40, and s=0.27. The central 95" percentile
for both populations was calculated parametrically and non-parametrically and gave
similar results with 0.79-1.55 for P1 and 0.86-1.94 for P2. FT3 (pg/mL) was also
measured in a subset of these patients. Here the reference population (692 encounters
of 667 patients) had a n=2.86, M=2.90, and s=0.45 and the treated population (613
encounters of 547 patients) had a p=2.69, M=2.6, and s=0.62. FT4 in this subset
maintained the relationship seen in the original populations.

Conclusion:

FT4 concentrations in patients being treated for hypothyroidism are shifted
higher relative to their untreated counterparts. This shift is not accompanied by a
corresponding shift in FT3. Although TSH is the primary guide for therapy, this data
provides information to clinicians as to when a FT4 above the reference interval in a
treated patient may warrant further investigation and testing.

Tuesday, August 1, 9:30 am — 5:00 pm

Siemens IMMULITE® 2000-2000 XPi TSI Assay in the differential
diagnosis of Graves’ disease (GD)

J. T. Adams, D. M. Goertz. Pathology Associates Medical Laboratories
(PAML), Spokane, WA

Background: Graves’ disease (GD) is the most common cause of hyperthyroidism
in the United States. Differential diagnosis of GD can be complicated by non-
specific symptoms and antibodies that reveal overlapping etiologies, so a quantitative
assay differentiating between thyroid stimulating and inhibiting antibodies can
be essential for accurate diagnosis and treatment. In December 2016, Pathology
Associates Medical Laboratories (PAML) of Spokane, WA, implemented the Siemens
IMMULITE® 2000-2000 XPi TSI, the first automated and semi-quantitative thyroid
stimulating immunoglobulin (TSI) assay in the US.

Methods: PAML shared 40 serum samples with a nationally recognized, CAP
certified laboratory. Accuracy, precision, reportable range studies, and verification of
the reference interval were performed. Siemens TSI Calibration Verification Material
was utilized for calibration verification. Along with the lab to lab correlation, we
also validated a secondary instrument. Lastly, manufacturer claims were evaluated
comparing IMMULITE TSI to thyroid stimulating hormone receptor antibody
(TRAD) on the Cobas e411. Statistical analyses were performed with EP Evaluator 11.

Results: Our data showed good correlation (R = 0.9955, slope = 0.934, and bias = -
6.7%). Internal instrument to instrument correlation showed good performance as well
(R =0.9988, slope = 1.005, and bias = 2.07%). Intra-assay precision was 0.0-5.0%,
and inter-assay precision was 8.1-8.8%. Accuracy, reportable range, and linearity of
TSI were evaluated on both the primary and backup analyzers. On both instruments,
the assay was accurate within the allowable systematic error (10%) and allowable total
error (20%). The maximum deviation for a mean recovery from 100% was 6.1% and
7.6%, respectively. The results were linear and passed reportable range acceptance
criteria. For the verification of reference interval: 39 of 40 clinical samples, were
within the reference interval of <0.1 IU/L (97.5% agreement). Qualitative comparison
of IMMULITE TSI to TRAb on the Cobas e411 showed a Positive agreement = 100%,
Negative agreement = 88.9% and Overall agreement = 73.3% (n=36).

Conclusion: The validation showed good accuracy, precision and linearity; therefore,
TSI was adopted by PAML in December 2016. As an early adopter of this new assay,
we offer clients an improved turn-around time, reduced sample volume requirement,
a more clinically sensitive (98.3%) and specific (99.7%) method over the previous
bioassay, and increased diagnostic confidence because this thyroid marker is
diagnostic of Graves’ disease. Further studies are required to determine how TSI
levels correspond to long term thyroid disease management, and to determine the
utility of monitoring GD patients through serial TSI testing.

Quantitative Determination of Thyroid Stimulating Hormone (TSH)
in Human Serum by Lumipulse® G TSH-III Assay

N. Benina!, S. Gannon', C. Feldman', L. Zhu!, S. Raju', M. Nguyen', K.
Falcone!, K. McMullen'!, D. Ziegler!, N. White!, E. Eklund?, J. Hunsaker?,
P. Wheeler!, J. Genzen®, G. Lambert-Messerlian?, D. Grenache®, K.
Donaldson®, R. Radwan', J. Young', D. Dickson!, Z. Vucetic'. 'Fujirebio
Diagnostics, Malvern, PA, *Women & Infants Hospital of Rhode Island,
Providence, RI, SARUP Laboratories, Salt Lake City, UT, *Prescient
Medicine, Hershey, PA

Background: TSH (thyroid-stimulating hormone) is a pituitary hormone that acts
on the thyroid gland to produce and release thyroxine (T4), and triiodothyronine
(T3); the hormones that stimulate metabolism. TSH concentrations in blood closely
reflect changes in thyroid function and are routinely used for evaluation of patients
suspected of having an excess (hyperthyroidism) or deficiency (hypothyroidism) of
thyroid hormones.

Methods: The Lumipulse G TSH-III is a Chemiluminescent Enzyme Immunoassay
(CLEIA) for the quantitative measurement of TSH in specimens on the LUMIPULSE
G1200 System by a two-step sandwich immunoassay method. TSH specifically binds
to an anti-human TSH monoclonal antibody (mouse) coated on particles and forms
immunocomplexes. After washing, an Alkaline phosphatase (ALP)-labeled anti-
human TSH monoclonal antibody specifically binds to the TSH immunocomplexes,
completing the sandwich. The amount of TSH is derived from the luminescence
signals generated by adding the substrate AMPPD (3-(2’-spiroadamantane)-4-
methoxy-4-(3”-phosphoryloxy) phenyl-1, 2-dioxetane disodium salt). The calibrators
for the Lumipulse G TSH-III assay are traceable to in-house reference calibrators
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whose values have been assigned to the 3™ International Standard, 2003 (code:
81/565) by the National Institute for Biological Standards and Control (NIBSC). All
of the validation studies were performed according to respective CLSI guidelines.

Results: The Limit of Blank (LoB), Limit of Detection (LoD) and Limit of
Quantitation (LoQ)/Functional Sensitivity (FS) of the Lumipulse G TSH-III
assay on the LUMIPULSE G1200 System were 0.001, 0.002 and 0.006 puIU/mL,
respectively. The Lumipulse G TSH-III assay demonstrated linearity in the range
from 0.001 to 227.804 pIU/mL. There was no high-dose hook effect observed for
samples containing up to ~3,100 pIU/mL of TSH. A twenty day precision study of
6 human serum-based panels assayed in duplicate at two separate times of the day
(n = 80 for each sample) demonstrated within-laboratory (total) precision of < 6.4%.
Interference studies demonstrated an average difference of < 10% between control
and test samples containing potential interfering compounds, including 9 endogenous
substances (free bilirubin, conjugated bilirubin, triglycerides, hemoglobin, human
serum albumin, immunoglobulin G, biotin, human anti-mouse antibody, and
rheumatoid factor) and 17 commonly used therapeutic drugs. Cross-reactivity of the
Lumipulse G TSH-III assay with other substances (5000 mIU/mL FSH, 200,000 mIU/
mL hCG, 100 ng/mL hGH and 1000 mIU/mL LH, respectively) that are similar in
structure to TSH demonstrated no cross-reactivity. A comparison of Lumipulse G
TSH-III with an FDA-cleared predicate device was analyzed using weighted Deming
regression. For the 141 tested specimens (Concentrations range from 0.026 to 84.299
puIU/mL), the slope, y-intercept, and correlation coefficient (r) were 0.97, -1.051 uIU/
mL, and 0.9838, respectively. Finally, reference intervals as defined by 2.5th and
97.5th percentiles of the population were established for Lumipulse G TSH-IIT in 119
euthyroid adults (0.392-3.762 uIU/mL); 89 hyperthyroid adults (0.021-2.086 uIU/
mL) and 110 hypothyroid adults (0.036-47.725 uIU/mL).

Conclusion: The data demonstrate that the Lumipulse G TSH-III assay on the
automated LUMIPULSE G1200 System is sensitive, accurate and precise for routine
quantitative determination of TSH in serum specimens.

Accuracy-based proficiency testing for testosterone measurement - a
follow-up study 2016

Z.Cao!, J. C. Botelho?, R. Rej', H. Vesper?, R. Astles?. 'Wadsworth Center,
New York State Department of Health (NYSDOH), Albany, NY, *Centers for
Disease Control and Prevention (CDC), Atlanta, GA

Background: Accurate measurement of testosterone is important in patient care and
public health. Although proficiency testing (PT) can monitor and aid in improving
quality performance of clinical laboratories and commercial products, PT providers
often use altered, in contrast to authentic, human specimens as a matrix. As a result,
laboratory performance is often assessed against its peer group mean/median but does
not evaluate absolute accuracy of the analytical system. We conducted accuracy-
based PT for testosterone, using commutable samples, as a follow up to our previous
accuracy-based PT done during Sept 2012-Jan 2013 (data not shown).

Methods: Five samples were prepared using single-donor authentic human serum
and distributed to NYSDOH-certified laboratories. The samples were analyzed for
testosterone using 16 different analytical systems. The target values were determined
using the CDC reference measurement procedure.

Results: Sixty-five laboratories reported results. Eight of 16 analytical systems had
> 3 participants and only their results were examined for analytical system mean and
bias of total testosterone (Table). All 65 laboratories’ results were evaluated against
a single criterion (target + 25.1%), the minimal requirement for total allowable error
based on biological variability. The percentages of results that met the criterion for
samples 1 to 5 were 35.4%, 98.5%, 89.2%, 96.9%, 83.1%, respectively. We defined
obtaining results for at least 4 of 5 samples within + 25.1% as “passing.” Of all
65 participating laboratories, 87.7% had passing scores. The passage rates for 8
analytical systems are listed in the table (first column from left). Only one analytical
system, which had obtained CDC Hormone Standardization (HoST) certification until
2013, had biases < 5% for samples 2-5, with concentrations seen in hypogonadism
and normal adult male.

Conclusions: Our results indicate that efforts in improving assay accuracy and
precision for testosterone assays remain relevant and necessary.

S64 69" AACC Annual Scientific Meeting Abstracts, 2017

Endocrinology/Hormones

Sample ID 1 2 3 4 5
Analytical System (n), Passage | Mean ng/dL
rate % (Bias, %)
CDC target 43.5 160 294 457 534
Abbott Architect i System (4), 55.2(26.8) 169.5 294.2 505.0 596.2
100% ’ : (6.0) (0.1) (10.5) (11.6)
Beckman Coulter Access2 (7), 79.8 (83.4) 155.4 307.2 436.1 474.4
100% € (82 (-29) | @45) (4.6) | (-11.2)
Beckman Coulter UniCel DxI 81.5(87.3) 152.9 288.8 410.5 429.0
600 (9), 78% =B (-44) | (-1.8) | (-102) |(-19.7)
Beckman Coulter UniCel DxI 2.2 (89.0) 151.5 285.3 401.6 4272
800 (6), 100% ’ : (-5.3) (-2.9) (-12.1) | (-20.0)
Roche Cobas e601 (3), 100% 65.0 (49.4) (1362)3 (3:)?))9 ?198)0 5_22137)
Siemens ADVIA Centaur (15), 53.4(22.7) 144.7 249.9 423.8 422.1
73% s (-9.6) | (-150) |(-7.3) | (210
Siemens Immulite2000 (8), 39.8 (:8.5) 148.3 329.6 438.8 414.3
100% S e -73) |21 | (40) | (224
Tosoh Bioscience (4), 75% 59.7(37.2) (147809) (3251753) 5136388) ?1157'(3,/)
-7. . . 6%

Performance Evaluation of a Total Inhibin ELISA and Reference
Intervals in Female and Male Populations

J. A. Erickson', D. G. Grenache’. "ARUP Institute for Clinical and
Experimental Pathology, ARUP Laboratories, Salt Lake City, UT,
2University of Utah School of Medicine, Department of Pathology, Salt
Lake City, UT

Background: Inhibins are dimeric glycoproteins secreted primarily by the granulosa
cells in the ovaries and Sertoli cells in the testes. The hormone consists of an
a-subunit linked with either a BA-subunit or a fB-subunit, resulting in heterodimers
designated as inhibin A and inhibin B, respectively. Several forms are present in the
circulatory system including mature and partially processed off-dimers, and inactive
free a-subunits. The measurement of inhibins is clinically useful in the diagnosis and
prognosis of granulosa cell and mucinous tumors of the ovary. It has been demonstrated
that granulosa cell tumors secrete inhibin A, B and the free o-subunit while mucinous
tumors primarily secrete the free a-subunit. The purpose of this study was to assess
the performance characteristics of and to validate the Ansh Labs (Webster, TX) Total
Inhibin ELISA. Additionally, a reference limit for postmenopausal women was
verified and reference intervals for premenopausal women and men were established.

Methods: Deidentified residual serum specimens sent to ARUP Laboratories for
routine testing, as well as serum specimens obtained from healthy volunteers, were
used for this study. Total inhibin was measured according to the test kit manufacturer’s
protocol. The performance characteristics evaluated were analytical sensitivity,
linearity, method comparison, precision and analyte stability. Reference limit
and interval studies were performed with serum specimens obtained from healthy
volunteers. The University of Utah’s Institutional Review Board approved this study.

Results: The analytical sensitivity was as follows: Limit of blank, 0.3 pg/mL; limit of
detection, 2.0 pg/mL; limit of quantitation, 9.0 pg/mL (parametric analysis of 60 zero
calibrator, 60 approximately 3 pg/mL and 40 approximately 9 pg/mL measurements;
allowable error, 20%). Linearity was established by combining serum specimens
with high and low total inhibin concentrations at different ratios to create as set
of 9 specimens, each of which were tested in triplicate. Linear regression analysis
produced a slope of 1.02, intercept of -15.8 and r* of 0.997. A method comparison
study (n = 40) with another lab using the same total inhibin assay, generated a slope
of 1.06, intercept of -6.6, and r of 0.993. Precision was determined from two serum
pools of differing total inhibin concentrations tested over 20 days, four replicates per
pool per day. Repeatability and within-laboratory CVs were 3.7 and 7.8% at 34.4 pg/
mL, and 2.8 and 4.1% at 373.9 pg/mL, respectively. Total inhibin was stable for 12
hours at room temperature, 7 days (min) at 4-8 °C, 3 months (min) at -20 °C, and
over a minimum of 3 freeze/thaw cycles. A postmenopausal reference limit of 10 pg/
mL was verified (n = 21, 97.5" percentile). Reference intervals were established as
2-300 pg/mL for premenopausal females and 50-190 pg/mL for males (n = 125 each,
nonparametric analysis, 95" percentile).

Conclusions: The Ansh Labs Total Inhibin ELISA demonstrates acceptable
performance for quantifying total inhibin in human serum. Reference intervals have
been established for both premenopausal females and males, and a reference limit
verified for postmenopausal females.
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Unexpected high values of LH: high molecular weight forms (macro
LH)?

M. F. M. C. Pinheiro', D. M. V. Gomes', T. T. Tachibana?, J. G. H. Vieira?,
A. M. Vangelotti®, S. V. L. Argolo', V. L. G. Leal’, M. C. Freire'. 'DASA,
Rio de Janeiro, Brazil, *Laboratério Fleury, Sdo Paulo, Brazil, *Instituto
Estadual de Diabetes e Endocrinologia, Rio de Janeiro, Brazil

Background: Several pre-analytical and analytical interference factors that
could influence hormone tests and hamper its interpretation have been described.
Autoantibodies can cause interference in immunoassays for a number of analytes
including insulin, growth hormone, thyroid hormones, prolactin, TSH and most
rarely, for luteinizing hormone (LH). Methods: We present the case of a female
patient, 45 years of age, with a diagnosis of primary hypothyroidism, Hashimoto
thyroiditis, when she was 30 years old. She had also multinodular goiter, submitted
to total thyroidectomy 12 years ago. The diagnosis was benign, folicular adenoma.
She had regular menses. The patient never used any LH-stimulating drug, nor had
ever received LH or HCG injections. Results: The laboratory evaluation showed a
constantly high LH value (>200.0 [U/L, ECLIA, Roche), with FSH levels ranging
from 3.2 to 26.5 TU/L; estradiol, 28 to 495 pg/mL; prolactin, 14.3 to 29.7 ng/mL. LH
was also measured by ICMA, Advia (Siemens) and Unicel (Beckman), with values
of 74.6 and 23.7 TU/L, respectively. Serial dilution showed parallelism with the curve
obtained with a standard LH preparation. Antibodies against thyroperoxidase were
present in high concentrations, 653 KU/L (reference levels < 35 KU/L). Her serum
was subjected to gel-filtration chromatography on a Superdex 200 colunn (0.9 x 30
cm; Pharmacia) calibrated with the Pharmacia high-molecular-weight calibrators,
and the elution showed that almost all of the LH eluted as a high-molecular-weight
form (M, >250000). Recovery after precipitation with polyethylene glycol was very
low, LH 3.7 IU/L, consistent with a macro LH. Conclusions: The etiology of this
phenomenon is probably a complex of LH with immunoglobulin (Ig)-G, particularly
with anti-LH autoantibodies. The relationship with autoimmune diseases (Hashimoto
thyroiditis) remains to be defined. This condition must be considered in the event of
a finding of unexpectedely high LH values, non-coincident with the patient clinical
context.

Analysis of Anti-Miillerian Hormone Levels in Adult Chinese
Women: A Multicenter Reference Intervals Study

x. cheng, S. Yu, K. Zhang, P. Li, J. Han, L. Qiu. peking union medical
college hospital, Peking Union Medical College, beijing, China

Background: Anti-Miillerian hormone (AMH) plays an important role in ovarian
reserve assessment and individualized in vitro fertilization (IVF) treatment. Due to
the surge in the numbers of women delaying childbearing until older ages and patients
with reproductive disorders or premature ovarian failure in Chinese populations, it is
urgent to obtain an accurate, representative AMH reference interval for adult Chinese
women.

Methods: From May to September 2013, sera from 1,169 apparently healthy adult
females from five regional representative cities in China (Beijing, Hangzhou,
Guangzhou, Dalian and Urumgqi) were collected, and we used a Beckman DxI800
automated chemiluminescence immunoassay analyzer to detect AMH levels. A
multiple regression analysis was used to investigate the effects of region, sex, age,
Body Mass Index (BMI), Systolic Blood Pressure (SBP), exercise on AMH. We
evaluated 5 candidate regression models to describe the decline of AMH with age and
established AMH reference intervals in different age groups.

Results: The main factor affecting AMH levels was age (B = -0.756, P<0.001).
Regions, BMI, SBP and exercise had no significant effects on AMH levels. The
linear, quadratic and cubic models could either provide the best fit regression model
to describe the decline of AMH with age (R*=0.40). The AMH reference intervals
for adult Chinese women aged 19~24 years, 25~29 years, 30~34 years, 35~39 years,
40~44 years , 45~49 years and >50 years were 0.74~16.06, 0.67~11.64, 0.50~9.99,
0.09~8.33, 0.04~4.09 , 0.01~1.46 and 0.00~0.18 ng/ml, respectively.

Conclusion: This study used an AMH chemiluminescence reagent newly developed
by Beckman to establish AMH reference intervals for adult Chinese women in
different age groups. The results have important reference value for the clinical
application of AMH as a biomarker.
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Audit Of Oral Glucose Tolerance Testing

R. Hawkins. Tan Tock Seng Hospital, Singapore, Singapore

Background: In the Singapore Ministry of Health diabetes diagnostic algorithm,
oral glucose tolerance tests are restricted to patients with fasting plasma glucose
concentrations of 6.1 - 6.9 mmol/L. This guideline was published in 1999 and is the
standard of care in Singapore. This study examined whether indeed this algorithm is
used in a 1400 bed general hospital and whether the results could be classified into the
accepted categories of impaired fasting glycaemia (IFG), impaired glucose tolerance
(IGT) and diabetes mellitus (DM). Methods: Details of all oral glucose tolerance
tests performed from 2013 - 2015 inclusive were extracted from the laboratory
information system. An oral glucose tolerance test involves collection of fasting and
120 min plasma glucose samples following a 75g oral glucose load. Results: In 3
years, 1125 oral glucose tolerance tests were performed of which 254 (22.6%) had
fasting glucoses of 6.1-6.9 mmol/L. The final categorisation for these cases was: 45
IFG, 87 IGT and 121 DM. Comparing the results of the fasting glucose and 120 min
glucose for the other cases, there was 81% concordance with 155 fasting glucose <7.0
/120 min glucose >=11.1 mmol/L and 22 fasting glucose >=7.0 / 120 min glucose
<I11.1 mmol/L. There were 16 cases with fasting glucose >10.0 mmol/L. There were
76 cases with fasting glucose <=4.5, of which none had 120 min glucose >=11.1
mmol/L. Conclusion: Most oral glucose tolerance tests did not meet the Singapore
Ministry of Health criteria justifying the performance of an oral glucose tolerance
test. In 20% of these cases, the fasting glucose and 120 min glucose results led to
conflicting categorisation. Better clinician education and triage of requests is needed
to reduce inappropriate requests and diagnostic confusion. As a first step, deciding
not to proceed with an oral glucose tolerance test if the fasting glucose concentration
<=4.5 mmol/L would reduce unnecessary testing without any potential diagnostic data
loss.

Relationships between Vitamin D Status, Androgens and
Determinants for Severity and Progression in Some Prostate Diseases

B. Hadziev', B. Galunska', D. Gerova?, P. Kossev?, A. Hinev?, D. Svinarov*.
'Department of Biochemistry, Molecular medicine and Nutrigenomics,
Medical University, Varna, Bulgaria, *Department of General Medicine
and Clinical Laboratory, “St. Marina” University Hospital, Medical
University, Varna, Bulgaria, *Department of Surgery, Clinic of Urology,
“St. Marina” University Hospital, Medical University, Varna, Bulgaria,
*Alexander Hospital, Medical University, Sofia, Bulgaria

Background: The hypothesis that androgens can cause prostate growth and
accelerate prostate cancer is nowadays replaced by the saturation concept. Recently,
the antiproliferative effect of calcitriol provoked intensive research on the role of
vitamin D in prostate growth and tumor aggressiveness. We aimed to investigate the
relationships between vitamin D status, androgens and determinants associated with
the severity and progression of benign prostate hyperplasia (BPH) and prostate cancer
(PCa).

Methods: One hundred twenty five men with clinical suspicion for prostate disease
evoked by elevated serum PSA levels and/or abnormal digital rectal examination,
consented to enter the study. Patients with acute prostate inflammation, systemic
infection, cardio-respiratory failure, diseases contraindicating surgical treatment,
and vitamin D supplementation were excluded. According to the biopsy results,
patients were divided into two groups: 37 with BPH and 88 with PCa. Tumors
were graded by the Gleason grading system. PCa patients were divided into three
risk groups (RG) according to EAU guidelines (RG1-low; RG2-intermediate; RG3-
high) and by the tumor grade (Gleason score<7:Gll-low; Gleason score=7: GI2-
intermediate; Gleason score>7: Gl3-high). Total testosterone (TT), free testosterone
(FT), dehydroepiandrosterone sulfate (DHEAS), androstendione, and sex-hormone
binding globulin (SHBG) were assayed by verified ELISA methods. Free androgen
index (FAI) was calculated as TT/SHBG. Vitamin D status was evaluated by the
serum levels of 25-hydroxyvitamin D (250HD) measured by a validated LC-
MS/MS method. Prostate specific antigen (PSA) was measured by a standard
chemiluminescent immunoassay. GraphPad Prism v.6.00 was used for data analysis:
t-test and one-way ANOVA to find mean differences and Spearman’s test to establish
the correlation of tested parameters.

Results: Vitamin D deficiency (<50nmol/L) was more frequent in PCa than in BPH
patients (69.4% versus 43.2%). Among measured androgens TT and FT revealed
a significant decrease in the PCa group versus BPH, while DHEAS was increased

69" AACC Annual Scientific Meeting Abstracts, 2017 S65



Tuesday, August 1, 9:30 am — 5:00 pm

in PCa patients. A significant negative relationship between DHEAS and PSA (r=-
0.33, p=0.05), and a tendency for a decrease of 250HD with the increase of PSA
(r=-0.29, p=0.09) were established in BPH. Significant negative correlation with
250HD was detected only for FAI (1=-0.42, p=0.03). A weak, but significant negative
correlation was established between PSA and TT (r=-0.23, p=0.03), FT (r=-0.28,
p=0.009), and DHEAS (r=-0.22, p=0.04) in PCa. Stratification by the cut-off value
(50nmol/L) for 250HD showed significantly higher PSA levels for the vitamin D
deficient group (20.914+22.31ng/ml vs 27.70+4.28ng/ml, p<0.001). Increase of risk
and the tumor aggressiveness was associated with decrease in 250HD and FAI:
a negative correlation with tumor grade and risk was found for 250HD (r=-0.19,
p=0.08; r=-0.23, p=0.05 respectively), and for FAI (1=-0.27, p=0.01; r=-0.25, p=0.03
respectively). ROC curve analysis showed highest discriminative value between BPH
and PCa for 250OHD (AUC£SE= 0.68+0.05; CI=0.57 - 0.78; p=0.002).

Conclusion: Significant differences between PCa and BPH were observed for all
tested steroids. Association with risk and tumor grade, and eventual discriminative
potential between BPH and PCa was found for 25OHD.

Development of Novel Specific and Sensitive ELISAs for
Proglucagon-Derived Peptides

A. Kumar', B. Kalra!, S. Mistry!, A. S. Patel', V. Budhavarapu!, T.
Chatterji', G. Savjani', R. Krishhna?, D. D’Alessio®. ‘Ansh Labs, Webster,
TX, *Division of Endocrinology, Metabolism and Nutrition, Department of
Medicine, Duke University School of Medicine, Durham, NC

Objective: The aim of this study was to develop well characterized sensitive and
specific ELISAs to quantitate Glucagon, Oxyntomodulin (OXM), and Glucagon-like
peptide 1 (GLP-1) in biological fluids. Relevance: Proglucagon, (PG) a 160aa peptide
is cleaved from preproglucagon and the later is encoded by the glucagon gene (GCG)
in humans. PG is a precursor of Glucagon, OXM, GLP-1 and several other peptides.
These peptides arise by differential processing of PG. Glucagon, corresponding to PG
residues (33-61aa), is formed in the alpha cells of the pancreas. Oxyntomodulin is a
37aa peptide hormone secreted by the gut endocrine L-cells post-prandially and shares
identical amino acid sequence in the N-terminal to glucagon, with an extension of 8aa
peptide in the C-terminus. Prohormone convertase 1/3 cleaves Proglucagon precursor
into Oxyntomodulin, GLP-1/2 and GRPP upon nutrient ingestion. Oxyntomodulin
is known to bind both the GLP-1 receptor and the glucagon receptor, but with lower
affinity compared to GLP-1 and glucagon. Oxyntomodulin has been studied as a
weight loss agent in obese patients via suppression of food intake and increase in
energy expenditure. Glucagon has been studied for the treatment of hypoglycemia
and glucagon receptor antagonists are under development for the treatment of type 2
diabetes. GLP-1 and GLP-2 receptor agonists appear to be promising therapies for the
treatment of type 2 diabetes and intestinal disorders, respectively.

Methodology: Specific monoclonal antibody based ELISAs for glucagon (AL-157),
oxyntomodulin (AL-139), and GLP-1 (AL-172) have been developed to measure
their respective analyte in <50uL of the plasma. The glucagon assay is standardized
to NIBSC code 69/194 v3.0 preparation and the other assays were gravimetrically
calibrated to their corresponding pure peptides. These ELISAs were validated for
their specificity to the Proglucagon fragments, specimen stability, and their circulating
levels (fasting and non-fasting) in matched serum and plasma. Monoclonal antibody
based ELISAs for GRPP, GLP-2, and MPGFs has also been developed and will be
presented in the poster.

Validation: Glucagon, OXM, and GLP-1 ELISAs with a dynamic range of 20-300pg/
mL, 3-300pg/mL, 15-600 pg/mL are highly specific to glucagon, OXM, and GLP-
1, respectively. These assays did not cross-react to GRPP, Glucagon, OXM, GLP-
1, and GLP-2 when assayed in their individual ELISAs. Proglucagon KO serum
samples (n=3) in the OXM assay were non-detectable, whereas a concentration of
103-246pg/mL was observed in the wild type mice (n=3). Median levels of Glucagon,
OXN when studied in fresh/2-8°C/1FT/2FT drawn in EDTA plasma (no DPP-4)
were 75.8/82.9/84.4/83.8pg/mL and 353.8/342.4/389.3,409.9pg/mL, respectively.
Median GLP-1 level (2 FT) on the same subjects was 235.2pg/mL. Fasting/non-
fasting (n=5) median Glucagon, OXN, and GLP-1 levels were 85.1/84.6, 215.3/645.9,
215.7/269.3pg/mL, respectively.

Conclusions: Whole portfolio of easily accessible and standardized assays for
Proglucagon-derived peptides are available to reliably quantitate these important
endocrine and local regulators in physiological and pathophysiological studies for
metabolic disorders.
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Performance Evaluation of the ADVIA Chemistry Enzymatic
Hemoglobin Alc Assay*

J. E. Jones, J. Gisiora, J. Dai. Siemens Healthineers, Newark, DE

Background: According to the World Health Organization, an estimated 422 million
adults were living with diabetes globally in 2014. Early diagnosis of diabetes is critical
for the management of the disease. The longer a person lives with undiagnosed and
untreated diabetes, the worse his or her outcome will likely be. Glycemic states can
be measured by fasting blood glucose, serum fructosamine, or glycated hemoglobin
(HbAlc). HbAlc is a better indicator of mean blood glucose level. HbAlc is formed
by a nonenzymatic Maillard reaction between glucose and the N-terminal valine of
the B-chain of HbA whereby a labile Schiff base is formed and converted into the
more stable ketoamine (irreversible) via an Amadori rearrangement. A new enzymatic
HbAlc assay (Alc_E) has been developed for use on the automated random-access
ADVIA® Clinical Chemistry Systems. The objective of this study was to evaluate the
performance of this new Alc_E assay on the ADVIA Clinical Chemistry Systems.

Methods: The first step of the reaction is to hemolyze the red cells with the
pretreatment solution and convert hemoglobins to methemoglobin. The first reagent
(R1) is added to form azido-methemoglobin, and the protease in R1 hydrolyzes
glycated hemoglobin to form fructosyl-valine-histidine. The second reagent (R2)
containing fructosyl peptide oxidase is added to convert the fructosyl-dipeptide to
H,0, (abyproduct of the enzymatic oxidation reaction) that reacts with the chromagen,
10-carboxymethylaminocarbonyl)-3,7-bis(dimethylamino)-phenothiazine (DA-67),
in the presence of horseradish peroxidase. The performance evaluation in this study
included precision, linearity, correlation with the NGSP reference method, and total
error assessment. Data were collected on ADVIA Clinical Chemistry Systems (1800,
2400, and XPT), which use the same reagent packs, calibrators, and commercial
controls.

Results: The precision (within-lab %CV) of the new Alc_E assay using two levels
of commercial controls and five whole-blood pools ranging from ~4.50 to ~12.00%
HbAlc (n = 80) on the ADVIA Clinical Chemistry Systems across three lots was
<1.3% (repeatability) and <1.9% (within-lab). The analytical range of the assay was
3.8-14.0% HbAlc. The assay correlated well with the NGSP: ADVIA 1800 Alc_E
assay = 1.03 [NGSP] — 0.204 (r=0.994, n = 163; sample range: 3.70-14.60% HbA 1c).
The assay demonstrated a %TE <3.92 on the ADVIA 1800 Clinical Chemistry System.

Conclusions: The Alc_E assay on the ADVIA Clinical Chemistry Systems from
Siemens Healthineers demonstrates acceptable precision and correlation with the
NGSP reference method.

*Under development. The performance characteristics of this device have not been
established. Not available for sale. Product availability will vary from country to
country and will be subject to varying regulatory requirements.

Performance Evaluation of Free Thyroxine (FT4) and Thyroxine (T4)
Assays' on the Atellica Inmunoassay Analyzer?

A. Wang, E. Saharig-Romero, M. Wu, X. Zhao, K. Morocho, J. Freeman.
Siemens Healthcare Diagnostics Inc., Tarrytown, NY

Introduction: Quantitative measurements of free thyroxine and thyroxine are
important for the detection, diagnosis, and treatment of thyroid disease. The prototype
Atellica™ IM FT4 and T4 assays' (Siemens Healthcare Diagnostics Inc.) are intended
for the quantitative measurement of FT4 and T4 using the Atellica Immunoassay (IM)
Analyzer.? The purpose of this study was to evaluate the analytical performance of the
Atellica IM FT4 and T4 assays with serum samples.

Methods: The Atellica IM FT4 and T4 assays' are “competitive” immunoassays
utilizing direct chemiluminescent technology. They use the same reagent formulations
as the ADVIA Centaur® FT4 and T4 assays (Siemens Healthcare Diagnostics
Inc.). For the Atellica IM FT4 assay, free T4 in the patient sample competes with
acridinium ester-labeled T4 in the lite reagent for a limited amount of biotinylated
polyclonal rabbit anti-T4 antibody. Biotin-labeled anti-T4 is bound to avidin that is
covalently coupled to paramagnetic particles in the solid phase. For the Atellica IM
T4 assay, T4 in the patient sample competes with T4, which is covalently coupled to
paramagnetic particles in the solid phase, for a limited amount of acridinium ester-
labeled monoclonal mouse anti-T4 antibody in the lite reagent. The Atellica IM
T4 assay requires an ancillary reagent that contains a releasing agent to free up the
bound T4. Performance testing included precision and assay comparison studies. The
assay comparison study was conducted according to CLSI EP09-A3, with Deming
regression of patient sample results compared with results observed from the ADVIA
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Centaur Immunoassay System. For assay precision, each sample was evaluated in
duplicate twice a day for 20 days according to CLSI guideline EP05-A3.

Results: The Atellica IM FT4 assay comparison yielded a regression equation of y =
1.011x — 0.099 ng/dL, with r of 0.997, versus the FT4 assay on the ADVIA Centaur
XP System with 119 serum samples ranging from 0.45 to 11.6 ng/dL. The Atellica IM
T4 assay comparison yielded a regression equation of y = 1.048x — 0.347 ng/dL, with
r of 0.993, versus the T4 assay on the ADVIA Centaur XP System with 141 serum
samples ranging from 0.3 to 30 pg/dL. The Atellica IM FT4 assay 20-day precision
study yielded repeatability of 1.2 to 4.7% CV and within-lab precision of 2.2 to 6.8%
CV over a sample result range of 0.4 to 10.7 ng/dL. The Atellica IM T4 assay 20-day
precision study yielded repeatability of 1.8 to 7.2% CV and within-lab precision of 3.9
to 12.6% CV over a sample result range of 1.4 to 26.3 ng/dL.

Conclusion: The Atellica IM FT4 and T4 assays tested on the Atellica IM Analyzer
demonstrated analytical performance capable of providing accurate and precise
measurements of free thyroxine and thyroxine.

' In development. The performance characteristics of this device have not been
established.

Future availability cannot be guaranteed. Not CE-marked. Not available for sale.
Future availability cannot be guaranteed

OPTIMIZING CORTISOL COLLECTION AFTER
CORTICOTROPIN STIMULATION: HOW MANY TIMES
SHOULD WE COLLECT CORTISOL SAMPLES FOR
APROPRIATE EXCLUSION OF ADRENAL INSUFFICIENCY?

Y. Schrank, M. D. Freire, P. B. M. C. Aratijo, D. M. V. Gomes, M. F. M. C.
Pinheiro, R. Fontes. DASA - Brazil, Rio de Janeiro, Brazil

Background: The last guidelines on diagnosis and treatment of primary adrenal
insufficiency published in 2016 by the endocrine society recommends diagnostic
testing to exclude primary adrenal insufficiency (PAI) in acutely ill patients with
otherwise unexplained symptoms or signs suggestive of adrenal insufficiency. The
society recommends the short corticotropin test (250 mcg) as the “gold standard”
diagnostic tool to establish the diagnosis of the disease. Samples for cortisol
determination is collected at basal, 30 or 60 min after iv corticotropin stimulation.
Peak cortisol levels below 500 nmol/L (18 mg/dL) at 30 or 60 minutes indicate adrenal
insufficiency. Objectives: The aim of our study was to examine whether the cortisol
stimulation test could be performed with fewer samples without compromising
its diagnostic value. Methods: We performed a cross-sectional retrospective
examination of 75 consecutive indivduals submitted to cortisol stimulation test with
corticotropin in the context of adrenal insufficiency investigation. Corticotropin was
applied intravenously at a dose of 250 mcg. Blood samples for cortisol were taken at
time 0, 30 and 60 minutes. Serum cortisol concentration was tested with the Cobas
analyzer electrochemiluminescence immunoassay. A test was considered responsive
when peak cortisol at any time > 500 nmol/L (18 mcg/dL). Results: Sixty three (84
%) of individuals submitted to the corticotropin test showed a positive response to
the stimulus (peak cortisol at any time > 500 nmol/L). Mean age was 35.4 + 20.5,
range 2-79 years, with female:male ratio of 2.6:1. Fifteen (24 %) of individuals were
children under 18 year. Median cortisol values at time 0, 30 and 60 were respectively
10.7, 20.4 and 24.5 mcg/dL. All of our responsive individuals showed a peak cortisol
response 60 minutes after corticortrophin. Conclusions: As cortisol peak happens
60 minutes after corticotropin stimulus and as the diagnosis of PAI is based on the
peak stimulated serum cortisol concentration after the stimulus, it seems rational,
cost-effective and more comfortable for the patient to collect cortisol only once, 60
minutes after corticotropin administration. We emphasize that such a procedure does
not compromise the diagnostic accuracy of the test.

Retrospective analysis of the utility of anti-thyroglobulin antibody
testing to assess thyroid autoimmunity

A. Chauhan, A. Beckman, A. Teklu, A. B. Karger. University of Minnesota,
Minneapolis, MN

Objective: Antibodies to thyroperoxidase (anti-TPO) and thyroglobulin (anti-Tg)
are associated with autoimmune thyroid diseases (AITD) — Hashimoto’s thyroiditis
and Graves’ disease. While elevation of one or both antibodies is associated with
AITD, clinical practice guidelines published in 2012 by the American Thyroid
Association (ATA) and American Association of Clinical Endocrinologists (AACE)
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do not recommend measurement of anti-Tg levels in the assessment of patients with
suspected or known AITD. Instead, the guidelines advocate for measurement of anti-
TPO alone in certain cases of suspected autoimmune hypothyroidism. Despite this,
in our practice we have observed that providers frequently order both anti-TPO and
anti-Tg to assess patients with known or suspected AITD. Therefore, our objective
was to retrospectively assess the diagnostic utility of anti-Tg testing by determining
the concordance and discordance of results compared to anti-TPO.

Methods: The results of 1204 anti-thyroid antibody tests, performed between
4/1/2016 and 6/30/2016, were retrospectively reviewed. 708 test results represented
354 patients who underwent testing for both anti-Tg and anti-TPO. An additional
477 patients underwent anti-TPO testing alone, and 19 patients had anti-Tg testing
alone. Anti-TPO and anti-Tg were measured on the Siemens Immulite 2000 (Siemens
Healthcare Diagnostics) by chemiluminescent immunoassays. The reference interval
for anti-TPO was < 35 IU/mL, and for anti-Tg was <40 IU/mL.

Results: Out of 354 patients with both anti-TPO and anti-Tg testing, 78% of patients
(n=277) showed concordance for anti-Tg and anti-TPO. Among concordant cases,
11% of patients (n = 40) had elevation of both anti-Tg and anti-TPO, whereas the
remaining 67% of patients (n = 237) had anti-ATG and anti-TPO within normal
limits. 22% of patients (n = 77) had discordant test results. Out of the discordant
cases, 18% (n = 62) had high anti-TPO and normal anti-Tg, whereas only 4% (n = 15)
had high anti-Tg and normal anti-TPO. Therefore, testing of anti-TPO alone would
have accurately identified the presence or absence of thyroid autoimmunity in 96% (n
= 339) of all patients studied in our retrospective cohort.

Conclusion: While both anti-TPO and anti-Tg may be elevated in patients with
AITD, our data support the ATA/AACE guidelines, which recommend reliance on
anti-TPO testing alone for assessment of thyroid autoimmunity. This approach would
have eliminated 339 unnecessary anti-Tg tests over a 3 month period, for a projected
elimination of 1,356 anti-Tg tests per year. Another consideration is to offer anti-Tg
as a reflex test when anti-TPO is negative; however in our cohort of 354 patients, 71%
(n = 252) had normal anti-TPO levels, and therefore relying on reflex testing would
result in a substantial number of anti-Tg tests still being performed. Additionally,
introducing a reflex testing option might influence providers who routinely order
anti-TPO alone to select anti-TPO with reflex to anti-Tg, thereby increasing anti-Tg
testing. Therefore, we recommend that providers be educated on the low yield of anti-
Tg testing, and that they utilize this test only in patients with negative anti-TPO and a
strong clinical suspicion for autoimmune hypothyroidism.

Design Optimization for the ADVIA Centaur Anti-Miillerian
Hormone Assay*

T. Chuang, J. Bogdanovic, A. Jacewicz, T. Tran, A. Penugonda, S. Sinha,
A. Han, M. Sharma, H. Lee, M. Sommer, D. Hammer, E. Rotter-Wask,
W. Bedzyk, D. Hovanec-Burns. Siemens Healthcare Diagnostics Inc.,
Tarrytown, NY

Background: Measurement of anti-Miillerian hormone (AMH) in vitro has become
a significant tool for the assessment of ovarian reserve and an aid in the evaluation
of polycystic ovary syndrome. Considering intrinsic and extrinsic factors that may
influence AMH levels, an assay that can produce reliable and reproducible results is
highly desirable.!> The objective of this study was to design and optimize an AMH
assay* from Siemens Healthineers on the ADVIA Centaur® Immunoassay Systems.

Methods: A direct sandwich format was selected for the assay. Screening studies were
conducted to optimize the performance of the solid phase and the detection ligand.
The solid phase optimization included evaluation of commercially available magnetic
latex particles (MLPs) precoated with streptavidin and in-house paramagnetic particles
(PMPs) pre-coated with anti-fluorescein isothiocyanate antibody. Multiple acridinium
ester (AE) labels were evaluated using the same MLP to identify a suitable detection
ligand that produces optimal signal-to-noise ratio (S/N). Assay standards and controls
were developed utilizing affinity-purified AMH from bovine tissue in protein buffer
matrix. In-use stability of targeted AMH doses representing the lyophilized standards
and control levels was evaluated at 2-8°C and —20°C after reconstitution. Fractional
factorial design of experiment was used to identify the main factors affecting the
standard curve slope and the magnitude of signal separation in the assay.

Results: The maximum S/N for the MLPs was 841 for Dynabeads M280, followed
by S/N of 838 for Dynabeads M270, 589 for Dynabeads MyOne T1, 337 for
Dynabeads MyOne C1, and 205 for Agilient LodeStars. All other MLPs and in-house
PMPs reported S/N below 150. A double-zwitterionic AE was selected based on the
highest S/N in comparison to other hydrophilic AE labels and robust performance
during ambient temperature fluctuations study. The S/N obtained with the double-
zwitterionic AE and Dynabeads M280 was 1.2-1.6 fold improvement compared
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to the AE candidate with the lowest signal separation. The average recovery after
reconstitution of lyophilized material containing targeted levels of AMH antigen at 14
days (2-8°C) and 30 days (—20°C) was 97% and 90%, respectively. The main factors
affecting the S/N were sample volume, detection reagent volume, MLP concentration,
and detection antibody concentration.

Conclusion: Highest S/N ratios were observed using streptavidin-coated M280
Dynabeads. The charge-neutral double-zwitterionic AE characteristics provided
better signal separation in comparison to hydrophilic AEs with modified polyethylene
glycol moieties. In-use stability study shows good antigen concentration recovery for
up to 30 days. * Under development. The performance characteristics of this device
have not been established. Not available for sale and its future availability cannot be
guaranteed.

Thyroid function tests in Turkish geriatric population

Z. G. Dikmen', O. Portakal®, E. Karaismailoglu®, R. T. Dogrul*, F. Sumer*,
B. B. Yavuz’, F. Akbiyik®. 'Hacettepe University Medical Faculty Medical
Biochemistry, Ankara, Turkey, ’Hacettepe University Medical Faculty
Medical Biochemistry, Ankara, Turkey, *Kastamonu University Medical
Faculty Department of Biostatistics, Ankara, Turkey, *Hacettepe University
Medical Faculty Department of Geriatrics, Ankara, Turkey

Background

Subclinical hypothyroidism or hyperthyroidism is a common condition in the older
population. The diagnosis of thyroid dysfunction remains challenging in older
population, thus based on the measurement of thyroid function tests. To avoid
misclassification and potential overestimation of thyroid dysfunction in geriatric
patients, age specific reference ranges should be used. The aim of this study was to
evaluate FT4, FT3 and TSH reference levels in participants aged >65 years.
Methods

FT4, FT3 and TSH, anti-thyroglobulin (antiTG) and thyroid peroxidase antibody
(antiTPO) levels were measured by DxI 800 (Beckman Coulter Diagnostics, USA).
The new set up TSH immunoassay was used in the study which shows better analytical
sensitivity at low TSH concentrations, compared to the old method.

Individuals with antiTPO>9 IU/mL and antiTG>4 IU/mL were excluded and 122
individuals over 65 years old without any known thyroid disorder composed the study
group.

The statistical analysis was performed by using IBM SPSS software, version 21
(SPSS Inc., Chicago, IL, USA) and MedCalc version 14.8.1 (Mariakerke, Belgium).
Statistical significance was assumed when the p-value was <0.05. All results were
expressed as meantstandard deviation (SD). Independent sample t test was used for
the comparison of TSH, FT4 and FT3 values in gender and age group (65-75 and
>76). Outliers were tested with the D’ Agostino-Pearson test. The reference intervals
were calculated with reference interval for normal distribution.

Results

The prevalence of antiTPO positivity was 8.3% and AntiTG positivity was 5.8% in our
study group. In 2.5% of the individuals, both antibodies were out of the normal range.
Age-specific geriatric reference ranges for TSH, FT4 and FT3 were determined after
the exclusion of these individuals. At 2.5 lower limit (CI) and 97.5" upper limit (CT),
the age-specific TSH range was 0.33 [0.28 — 0.39] mIU/mL and 3.99 [3.35 — 4.76]
mIU/mL, mean+SD was 1.35 £ 0.79 mIU/mL, respectively. For FT4 mean+SD was
12.79+2.49 pmol/L, reference range was 7.86 [7.15 — 8.57] pmol/L and 17.85 [17.14
— 18.55] pmol/L. For FT3, mean+SD was 4.30+0.85 pmol/L, reference range was
2.57[2.32 —2,81] pmol/L and 6.02 [5.77 — 6.26] pmol/L. According to the Beckman
Coulter system, TSH, FT4 and FT3 reference values for individulas between 18-65
years were 0.38-5.33 mIU/mL, 7.86-14.41 pmol/L and 3.8-6.0 pmol/L, respectively.

Conclusion

We observed an age dependent decline in TSH levels in individuals over 65 and also
FT4 levels were higher in geriatric individuals when compared with the commercial
assay reference range determined by Beckman Coulter. These differences may be due
to the differences in the iodine status of the Turkish diet and environmental factors.
Before therapy is initiated, thyroid function tests should be repeated in 6 to 12 months
to exclude laboratory error or transient elevations.
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The Use of Fructosamine in Cystic Fibrosis-Related Diabetes (CFRD)
Screening

G. Lam!, M. Doll-Shankaruk?, J. Dayton’, K. Rodriguez-Capote®, T.
Higgins’, D. Thomas®, M. Smith', N. Brown!, W. Leung', M. Estey’.
"University of Alberta, Edmonton, AB, Canada, *Adult Cystic Fibrosis
Clinic, Alberta Health Services, Edmonton, AB, Canada, *DynaLIFEDx,
Edmonton, AB, Canada

Background: Cystic fibrosis related diabetes (CFRD) is a disease of transient
hyperglycemia, which if unrecognized and untreated results in irreversible decline in
lung function and increased morbidity and mortality. Currently, CFRD is diagnosed
with the oral glucose tolerance test (OGTT), as traditional markers of glycemic control,
such as HbAlc and fasting glucose are unreliable in patients with CF. Given that
compliance with the OGTT is poor, and screening thresholds are not based on relevant
CF outcomes, such as impaired lung function, there is great interest in identifying an
alternate screening test for CFRD. Serum fructosamine is a simple blood test that
measures total glycated serum protein, and is used in clinical settings where HbAlc
is unreliable. Here, we aim to determine whether serum fructosamine correlates with
glycemic control and clinical outcomes in patients being screened for CFRD.

Methods: Twenty clinically stable adult patients undergoing annual screening
for CFRD with the 75 g 2 hour OGTT were recruited for this study. Patients
previously diagnosed with CFRD were excluded. A serum specimen was collected
before commencing the OGTT, and fructosamine was measured using the Siemens
fructosaminase-based method on the Advia 2400. Total protein was measured using
the Siemens Biuret method, also on the Advia 2400. Fractional serum fructosamine
(FSF) was calculated as fructosamine/total protein. Lung function was assessed by
measuring the percent predicted forced expiratory volume in one second (FEV ) by
spirometry. Simple linear regression was performed in Microsoft Excel to assess the
correlation between fructosamine and 2 hour OGTT results, FSF and 2 hour OGTT
results, and FSF and FEV . Coefficients of determination were derived from Pearson
correlation coefficients. ROC curve analysis was performed in MedCalc, and the
Mann Whitney U test was used to assess statistically significant differences between
groups.

Results: Based on the OGTT results, two patients (10%) had newly diagnosed CFRD,
and three (15%) had impaired glucose tolerance (IGT). Serum fructosamine exhibited
a significant positive correlation with 2 hour OGTT results (>=0.2389, p=0.029).
Correction for total protein concentration resulted in a stronger correlation between
FSF and 2 hour OGTT results (1?=0.3201, p=0.009). ROC curve analysis suggested
that FSF can reliably identify patients with an abnormal OGTT (AUC=0.840,
p=0.0002), with a cutoff of >3.70 pmol/g exhibiting 100% sensitivity and 67%
specificity. In addition, FSF exhibited a negative correlation with FEV, (1’=0.3732,
p=0.035). Patients with FSF >3.70 umol/g has significantly lower FEV, (median 47%)
compared to those with FSF <3.70 pmol/g (median 90%; p=0.015).

Conclusion: FSF correlated with both OGTT results and FEV , and reliably identified
patients with abnormal OGTT results. This simple blood test shows potential as an
effective tool in CFRD screening, and may greatly improve screening compliance.

Performance Evaluation of the ADVIA Centaur Intact PTH Assay* in
Intraoperative Patients

B. Plouffe!, J. McNair?, S. Gafary!, A. Carter!, R. Christenson?. 'Siemens
Heathcare Diagnostics Inc, Tarrytown, NY, ?University of Maryland School
of Medicine, Baltimore, MD

Background: The ADVIA Centaur® PTH assay (Siemens Healthcare Diagnostics
Inc.) is a two-site sandwich immunoassay using direct chemiluminometric
technology. The first antibody in the Lite Reagent is a monoclonal mouse anti-human
PTH (N-terminal) antibody labeled with acridinium ester. The second antibody
is a biotinylated monoclonal mouse anti-human PTH (C-terminal) antibody that
is bound to streptavidin-coated paramagnetic latex particles in the solid phase.
The use of two monoclonal antibodies is expected to reduce lot-to-lot variability
compared to assays using polyclonal antibodies. The assay is intended for use as an
aid in the differential diagnosis of hyperparathyroidism, hypoparathyroidism, and
hypercalcemia of malignancy, as well as intraoperatively in patients undergoing
parathyroidectomy. Objective: To assess the performance of the ADVIA Centaur
PTH assay in intraoperative patients. Methods: The study assessed the concordance
of the ADVIA Centaur PTH assay with commercially available PTH assays approved
for intraoperative use in the U.S. Sets of plasma samples were collected from patients



Endocrinology/Hormones

undergoing parathyroidectomy and shipped refrigerated to Siemens Healthineers,
where they were tested in singleton. Each set included pre- and post-surgery samples.
For the primary analysis, successful surgery was defined as surgery resulting in a
50% or greater drop in PTH level from pre-excision to the 10-minute post-excision
test results, after the last parathyroid gland excision. Secondary analyses were also
conducted, expanding the success criteria to include samples drawn at 10 minutes
+3 minutes from the last excision and adding the criterion that the final PTH
measurement must fall in the normal range for the patient. Another analysis looked at
each excision individually rather than on a per-surgery basis. Results: A total of 46
subjects were enrolled in the study. The primary analysis included the first 30 eligible
subjects. These 30 subjects were diagnosed with primary hyperparathyroidism, aged
38 to 79, and four were males. Twenty-six of these subjects had local PTH tested on
the IMMULITE® PTH assay (Siemens Healthcare Diagnostics Inc.) and four on a
competitor assay. Twenty-nine of the 30 subjects had a successful surgery based on
the local PTH results. The percent positive agreement and overall agreement of the
primary endpoint were 100.00% (95% CI 91.5 to 100.00) and 96.7% (95% CI 86.4 to
99.3), respectively. For the secondary analyses, all positive agreements were greater
than 90%, and all overall agreements were greater than 85%. Conclusions: The study
showed acceptable concordance between the assays in this intraoperative intact PTH
evaluation. *Under FDA review. Not available for sale in the U.S.

Fulvestrant Interference with Six Automated Estradiol
Immunoassays and an LC-MS/MS Method: An Analytical and
Clinical Investigation

C. Gherasim'!, W. E. Owen?, J. A. Straseski'. 'Department of Pathology,
University of Utah, Salt Lake City, UT, ’ARUP Institute for Clinical and
Experimental Pathology, Salt Lake City, UT

Background: Fulvestrant is a structural estradiol (E2) analog and selective estrogen
receptor downregulator (SERD) used to treat hormone positive (HR+) metastatic
breast cancer (MBC) in postmenopausal women. E2 measurements may guide
fulvestrant treatment as it is most effective in low E2 environments. The structural
resemblance of fulvestrant to E2 raised concerns regarding interference with
E2 testing but, to our knowledge, only a single case report has been documented.
Unlike immunoassays, LC-MS/MS methods measure mass-to-charge ratios and are
presumably not subject to the same interferences.

Objectives: Assess fulvestrant interference with six automated E2 immunoassays and
an LC-MS/MS method, using spiked serum pools and MBC patient samples.

Methods: Fulvestrant interference was evaluated using an in-house LC-MS/MS E2
method and six commercial E2 immunoassays: ARCHITECT ¢i8200 (Abbott), DxI
800 (Beckman), cobas 8000 (Roche), Advia Centaur and Immulite 2000 (Siemens) and
LIAISON XL (DiaSorin). Nine serum pools of different fulvestrant/E2 concentrations
were prepared by adding 0.2-1% (v/v) fulvestrant stock (AstraZeneca) to pools of
residual serum samples with comparable E2 concentrations as determined by LC-MS/
MS. Interference studies were performed at three E2 concentrations (25ng/mL, 50ng/
mL, 200ng/mL) and three fulvestrant concentrations (10,000pg/mL, 25,000pg/mL,
50,000pg/mL). Additionally, serum from five postmenopausal women undergoing
fulvestrant treatment for MBC was collected prior to intramuscular dosing. Samples
were measured on the same day in duplicate on all assays. Fulvestrant interference
was determined as percent change and percent cross-reactivity.

Results: Biases of -17.4 to 68% percent were observed when comparing immunoassay
and LC-MS/MS results for neat specimens at the lowest E2 concentration (25ng/mL),
with LIAISON showing the least bias (-3.3%). The spiked pool with E2 concentrations
representative for postmenopausal women (25ng/mL) treated with 25,000pg/mL
fulvestrant (maximum reported in vivo concentration) showed the largest percent
change (spiked vs. neat) for Centaur (544.7%) followed by LIAISON (148.1%),
Immulite (140.4%), ARCHITECT (116.7%), cobas (81.1%) and DxI (39.4%). The
magnitude of the interference was proportional to fulvestrant concentrations for all E2
immunoassays investigated and was significantly lower at high E2 concentrations. The
E2 concentrations determined by LC-MS/MS in the five MBC patient samples ranged
from 3.1-10.1 ng/mL, values below the functional sensitivity of 5/6 immunoassays
investigated. The immunoassays measured E2 values of 117.6-193.9ng/mL (Centaur),
53.2-112.0ng/mL (Immulite), 47.0-72.0ng/mL (ARCHITECT), 28.4-48.9ng/mL
(LTAISON), 10.3-31.1ng/mL (cobas)

and 5.0-37.0ng/mL (DxI) in the MBC patient samples, representing 49-5,611%
difference from LC-MS/MS results.

Conclusions: These interference studies expand upon field safety notices issued by
several vendors by including clinically relevant E2 concentrations and 3 different
fulvestrant concentrations, performed on commercially available platforms on the
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same day. Centaur and Immulite were the most sensitive to fulvestrant interference,
whereas DxI and cobas exhibited the smallest interference. The most significant
interference was observed at the lowest E2 concentrations, where clinical decisions
are most relevant for this patient population. Importantly, falsely elevated E2
concentrations compared to LC-MS/MS results were observed for all five MBC
patient specimens using all six immunoassays, thus LC-MS/MS is the preferred
method for this population. This study highlights the importance of characterizing
method-specific interferences that may impact treatment decisions.

Performance Evaluation of Free Triiodothyronine (FT3) and
Triiodothyronine (T3) Assays* on the Atellica Immunoassay
Analyzer**

A. Wang, E. Saharig-Romero, M. Walczak, M. Wu, X. Zhao, J. Freeman.
Siemens Healthcare Diagnostics Inc., Tarrytown, NY

Introduction: Quantitative measurements of free triiodothyronine (FT3) and
triiodothyronine (T3) are important for the management of thyroid functions. The
prototype Atellica™ IM FT3 and T3 assays* (Siemens Healthcare Diagnostics Inc.)
are intended for the quantitative measurement of FT3 and T3 using the Atellica
Immunoassay (IM) Analyzer.** The purpose of this study was to evaluate the
analytical performance of the Atellica IM FT3 and T3 assays with serum samples.
Methods: The Atellica IM FT3 and T3 assays are “competitive” immunoassays
utilizing direct chemiluminescent technology. They use the same reagent formulations
as the ADVIA Centaur® FT3 and T3 assays (Siemens Healthcare Diagnostics Inc.).
For the Atellica IM FT3 and T3 assays, the solid phase employs paramagnetic
particles covalently coupled to a T3 analog that competes with free T3 in the
sample for a limited amount of acridinium ester-labeled monoclonal mouse anti-T3
antibodies in the Lite Reagent. The ADVIA Centaur T3 assay requires an ancillary
reagent that contains a releasing agent to free up the bound T3. Performance testing
included precision and assay comparison studies. The assay comparison study was
conducted according to CLSI EP09-A3, with Deming regression of patient sample
results compared with results observed from the ADVIA Centaur Immunoassay
System. For assay precision, each sample was evaluated in duplicate twice a day for
20 days according to CLSI guideline EP05-A3. Results: The Atellica IM FT3 assay
comparison yielded a regression equation of y = 0.988x — 0.06 pg/mL, with r of 0.999,
versus the FT3 assay on the ADVIA Centaur XP system with 139 serum samples
ranging from 0.67 to 18.9 pg/mL. The Atellica IM T3 assay comparison yielded a
regression equation of y = 1.009x + 0.005 ng/mL, with r of 0.988, versus the T3 assay
on the ADVIA Centaur XP System with 137 serum samples ranging from 0.70 to 7.89
ng/mL. The Atellica IM FT3 Assay 20-day precision study yielded repeatability of 0.9
to 1.9% CV and within-lab precision of 1.3 to 3.3% CV over a sample result range
of 2.40 to 19.74 pg/mL. The Atellica IM T3 assay 20-day precision study yielded
repeatability of 1.5 to 5.4% CV and within-lab precision ranging of 6.4 to 10.0% CV
over a sample result range of 0.5 to 8.0 ng/mL. Conclusion: The Atellica IM FT3 and
T3 assays tested on the Atellica IM Analyzer demonstrated analytical performance
capable of providing accurate and precise measurements of free triiodothyronine and
triiodothyronine. * In development. The performance characteristics of this device
have not been established. Future availability cannot be guaranteed.** Not CE-
marked. Not available for sale. Future availability cannot be guaranteed.

A high-throughput test for diabetes care: an evaluation of the next
generation Roche Cobas ¢ 513 hemoglobin Alc assay

J. L. Gifford', T. Higgins?, R. Krause', H. Sadrzadeh'. 'Calgary Laboratory
Services, Calgary, AB, Canada, *DynaLIFEDX, Edmonton, AB, Canada

Objectives: To evaluate the performance of the Roche Cobas ¢ 513 (Roche
Diagnostics, Basel, Switzerland), a next generation immunoassay analyzer, in
comparison to the Roche Cobas Integra 800 CTS for HbA1c measurement.
Introduction: Diabetes mellitus is a condition that affects all age groups worldwide
and can be readily diagnosed using laboratory methods. Monitoring patients with
diabetes has always been a challenge for clinicians. Glycated hemoglobin A (HbAlc)
levels in blood reflect the mean plasma glucose for the previous 3-4 months. As
well, HbAlc has been shown to be the preferred marker for diabetes diagnosis and
treatment. A rapid and accurate HbA 1¢ method is of great importance to large clinical
laboratories.

Methods: The ¢ 513 (Roche Tina-Quant® HbAlc Gen.3 immunoassay) was
evaluated against the Integra 800 CTS. Leftover EDTA whole blood specimens
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containing different hemoglobin species as well as control materials from Roche and
Bio-Rad (Bio-Rad, Hercules, California) were used in this study. The evaluation was
performed according to CLSI guidelines. Accuracy was determined by measuring
samples with %HbA1c values assigned by the College of American Pathologists. The
lower limit of measurement for both hemoglobin and HbAlc was calculated as the
mean plus 3 SD for a saline blank. The upper limit of linearity was verified using
calibrator material or a high patient sample with appropriate dilutions. A method
comparison between the ¢ 513 and the Integra 800 CTS was performed by measuring
40 leftover specimens that span the analytical measuring range of the assay. The
interference from hemoglobin variants was investigated by measuring samples with
one hemoglobin variant on the ¢ 513, the Integra 800 CTS, and the Bio-Rad Variant I
Turbo 2.0 systems. To assess the effect of not mixing the specimens prior to analysis,
unmixed samples (stored undisturbed at room temperature for up to 24 hours after the
initial mixing) were measured.

Results: Within run precision was 0.5-0.7%CV for %HbA1c values of 5.6 and 10.6-
10.8. Between run precision was 0.8-1.3%CV for %HbA I¢ values of 5.4, 9.1-9.3, and
13.8-14.4%HbAlc. Accuracy, determined using stored proficiency survey samples,
demonstrated an average bias of -1.9%. The lower limits of the hemoglobin and
HbA1c measurements were 0.19mmol/L and 0.019 mmol/L, respectively. The upper
limit of linearity was 17.0mmol/L and 1.72mmol/L for the hemoglobin and HbAlc,
respectively. The ¢ 513 correlated well the Integra 800 CTS (coefficient=0.997,
slope=0.93, and y-intercept=0.49). Overall, the effect of hemoglobinopathies on this
assay was negligible except for specimens containing >10%HDbF that demonstrated
a negative bias. Over a 24 hour period, not mixing the specimens prior to analysis
demonstrated a relative bias of -1.9 to 2.7%. The ¢ 513 instrument can process
approximately 340 samples per hour, 3.4-fold higher throughput than that of the
Integra 800 CTS.

Conclusions: Cobas ¢ 513 is a precise and accurate automated analyzer for measuring
HbAlc. The major advantage of this instrument is its high throughput capable of
testing >7500 specimens in 24 hours or 2500 per shift, making it an ideal choice for
large laboratories.

The Prevalence and Risk Factors of Diabetic Patients with Normal
eGFR and Albuminuria

H. Tsai, C. Lee, S. Lin, F. Wang, D. Ho. Taipei Veterans General Hospital,
Taipei, Taiwan

Background

Diabetic nephropathy (DN) is the leading cause of end-stage-renal-disease (ESRD),
of which microalbuminuria is an important early sign. According to the KDOQI
Clinical Practice Guidelines and the Clinical Practice Recommendation for Diabetes
and Chronic Kidney Disease of National Kidney Foundation, the severity of DN could
be evaluated by renal function or urine albumin loss. Renal function is assessed by
eGFR and graded into 5 stages: >90, 60~89, 30~59, 15~29 and <15 ml/min/1.73m?’.
Urine albumin loss is assessed by urine albumin/creatinine ratio (ACR) and graded
into 3 levels: normoalbuminuria (<30 mg/g), microalbuminuria (30~300 mg/g) and
macroalbuminuria (>300 mg/g). It is generally believed that ACR correlates with renal
function. However, in clinical practice, albuminuria is not uncommonly observed in
diabetic patients with normal eGFR. Identifying albuminuria in the later situation is
important, as it usually indicates progressive deterioration of renal function. The aims
of this study were to (1) investigate the association of eGFR and albuminuria, (2)
evaluate the associations of albuminuria and routine laboratory data, and (3) identify
crucial laboratory data, which could be used to hint the presence of albuminuria.

Materials and Methods

The laboratory data that we analyzed were from 10,638 blood samples from diabetic
patients of our hospital in 2016. The HbA1c data were available in all these patients
who were 18 to 75 years of age. The eGFR of 8,226 of these samples were >60 ml/
min/1.73m?, while the rest were below this level. The eGFR levels were correlated
with ACR, which were stratified as <30 and >30 mg/g. The results of 8 biochemical
parameters, i.e., HbAlc, triglyceride, cholesterol, HDL, LDL, fasting glucose, 2hr PC
glucose, and hemoglobin, which had been related to albuminuria, of the ACR<30 and
the ACR >30 groups were compared to select those that were significantly different.
The odds ratios (OR) were calculated using univariate analysis and were used to select
the parameters that were most useful to predict patients who had normal eGFR but
had albuminuria.

Results

Albuminuria (ACR >30 mg/g) was observed in 30% of cases that had normal eGFR
(>60 ml/min/1.73m?), and it was observed in 73.4% of cases with low eGFR (<60).
Of the 8 parameters evaluated, the results of 5 of those were significantly different
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between the ACR <30 and the ACR >30 groups. The parameters and the results
were listed as follows: HbAlc (7.13+1.37 vs. 7.9 +1.68; mean+SD), triglyceride
(133.74£92.16 vs. 175.17+166.6), HDL (48.1+12.71 vs. 45.0+11.38), fasting glucose
(122.95+43.86 vs. 149.63+61.79), and 2hr PC glucose (193.2+73.67 vs. 219.3+80.19).
Their p values were all <0.0001. Using univariate analysis, the odds ratios (OR) of 3
of the above parameters were more than 2 and their p values were <0.0001. They were

HbAlc (2.22, 2.02-2.45; OR, 95% CI), triglyceride (2.28, 2.00-2.60) and fasting
glucose (2.14, 1.70-2.70).

Conclusions

Albuminuria was detected in 30% of diabetic patients with normal eGFR. High levels
of HbAlc, triglyceride, and fasting glucose could be used to identify patients who had
normal eGFR and albuminuria.

The differential diagnosis and interpretation of discrepant results of
thyroid function tests

Y. Yun, H. Kim, A. Yi, H. Moon, M. Hur. Konkuk Univserity Medical
Center and School of Medicine, Seoul, Korea, Republic of

Background

Most thyroid function tests (TFTs) are straightforward to interpret the clinical
impression of euthyroidism, hypothyroidism or hyperthyroidism. Some TFTs,
however, such as decreased free T4 (FT4) and normal TSH levels could make a
difficulty to differentiate among assay interference, thyroxine replacement therapy,
TSH-secreting pituitary adenoma and non-thryroidal illness. This study investigated
the incidence for TFT patterns grouped by the FT4 and TSH levels in general
hospital and to find the possible causes of discordant TFT patterns according to the
characteristics of patients by the comparison among the referral departments.

Methods

From August 2015 to August 2016, 22,298 TFTs were performed using MODULAR
ANALYTICS E170 immunoassay analyzers with Elecsys FT4 II and Elecsys TSH
reagents (Roche Diagnostics, Germany) by the department of laboratory medicine,
Konkuk University Hospital, Seoul, Korea. We classified TFT results into seven
patterns according to the FT4 and TSH levels using the manufacturer’s suggested
reference ranges and looked into the incidences in each TFT pattern. The proportion
of decreased FT4 and normal TSH among the referral departments was investigated.

Results

The incidences in seven TFT patterns in 22,298 TFTs were as follows: 62.7% (13,975
with normal FT4 and normal TSH), 11.9% (2,646 with normal FT4 and increased
TSH), 9.6% (2,150 with increased FT4 and decreased TSH), 6.3% (1,405 with normal
FT4 and decreased TSH), 3.6% (792 with increased FT4 and normal or increased
TSH), 3.1% (695 with decreased FT4 and normal or decreased TSH) and 2.9 % (635
with decreased FT4 and increased TSH). The proportion of decreased FT4 and normal
or decreased TSH pattern of

3.1% (695 among 22,298 TFTs) was reclassified based on the referral departments:
10.4% (15/144, Neurosurgery, Odds ratio 5.43 by the comparison with the other
referral departments, P value < 0.0001), 8.5% (33/389, Psychiatry), 7.4% (23/312,
Nephrology), 5.0% (54/1074, Emergency medicine), 5.0% (7/141, Neurology), 4.8%
(23/476, Orthopedics), 4.5% (29/652, Gastroenterology), 4.2% (9/215, Hematology &
oncology), 4.1% (50/1228, Otorhinolaryngology), 2.7% (111/4058, Endocrinology),
1.2% (62/5116, Surgery) and 2.1% (178/8,493, Other referral departments).

Conclusion

When TFTs were classified into the seven patterns according to the FT4 and TSH
levels, the incidence of discordant TFT patterns such as decreased FT4 and normal or
decreased TSH pattern (3.1%) and increased FT4 and normal or increased TSH pattern
(3.6%) was to be remarkable. As a result of classifying the TFT results based on the
referral departments, the proportion of decreased FT4 and normal or decreased TSH
was significantly varied according to the referral departments. This result suggests
that the possibility of discordant TFT results is more likely to be attributed to patient
factors rather than to assay errors. Further study should be conducted to investigate
additional factors needed to discriminate the various patient factors.
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A Comparison of Human Chorionic Gonadotrophin Beta-subunit
Measurements Using Three Different Assays for the Early Detection
of Pregnancy

Y. L. Choo, S. M. Cosio, P. Y. Heng, M. S. Wong. Khoo Teck Puat Hospital,
Singapore, Singapore

Background: Human chorionic gonadotropin (hCG) is a hormone produced by the
placenta shortly after blastocyst implantation. hCG consists of two subunits: the
common a(alpha)-subunit which is virtually identical to that of luteinizing hormone,
follicle-stimulating hormone and thyroid-stimulating hormone; and the P(beta)-
subunit which has unique structure and is distinguishing for hCG. Most laboratory
pregnancy tests employ monoclonal antibody specific to the B-subunit of hCG
(B-hCG) to reduce cross-reactivity with other hormones mentioned above. This study
aims to compare the measurements of -hCG in human serum using three different
assays that are commonly used in the qualitative and quantitative pregnancy tests.

Methods: Forty-nine patient serum samples requested for hCG testing in the Khoo
Teck Puat Hospital (KTPH) laboratory were randomly selected and tested qualitatively
using the QuickVue+ One-Step hCG Combo Test Kit (Quidel Corporation, USA)
(hereafter called “QuickVue+ assay”). These samples were also quantitatively
measured using the Elecsys HCG+f assay on the MODULAR ANALYTICS E170
(Roche Diagnostics, Switzerland) used in the KTPH laboratory (hereafter called
“Elecsys assay’) and the Access Total BhCG assay performed on the DxI-80 0
analyzer (Beckman Coulter, Brea, CA) used in the National University Hospital
Referral Laboratories Pte. Ltd. (NRL), Singapore (hereafter called “Access assay”).
The Elecsys assay uses only mouse monoclonal anti-hCG, whereas a combination of
rabbit anti-hCG, mouse monoclonal anti-hCG and goat anti-mouse 1gG is used as the
capture and tracer antibodies in the Access assay. Aside from the B-hCG, intact hCG
and nicked forms of hCG, the Elecsys assay also recognizes p-core fragments that
yield no detectable response in the Access assay. The Elecsys and Access assay have
been standardized against the 4th IS NIBSC code 75/589 and 5th IS NIBSC code
07/364, respectively.

Results: Five negative and forty-four positive results were observed from the
QuickVue+ assay. The QuickVue+ assay demonstrated 100% clinical sensitivity and
specificity as compared to the Elecsys assay (positive pregnancy cut-off at >7[U/L
in KTPH), and 100% clinical specificity and 95.65% clinical sensitivity when
compared to the Access assays (positive pregnancy cut-off at >6.1IU/L in NRL).
Method comparison between the two quantitative assays yielded a relationship of
y=0.76x-45.79 with R>=0.982. Results measured by the Elecsys assay varied from the
Access assay by -9.1% to -45.0%, with an overall significant bias of -25.4% (p<0.05).
Conclusion: Results from the qualitative pregnancy test (based on single-step lateral
flow immunochromatographic assay) correlated well with quantitative hCG tests
(based on two-step chemiluminescence immunoenzymatic assay). Our data showed
that the Quickvue+ assay could detect positive results in specimens containing as low
as 7IU/L hCG, which is lower than the 25IU/L hCG claimed by the manufacturer.
Poor correlation was observed between the two quantitative assays for B-hCG
measurement; this could be due to the differences in method principles and assay
standardization. In conclusion, our study found that these three different assays
demonstrated comparable efficiency for early detection of pregnancy. Nevertheless,
it is important that the results should always be assessed in conjunction with the
patient’s medical history and clinical findings for accurate diagnosis.

Assessment of HbAlc Levels in Non-diabetics with Hemoglobin E
(Heterozygous E or Homozygous E)

S. Pongudom!, Y. Chinthammitt!, I. Klongsanan!, A. Soh®. Udonthani
Hospital, Udonthani, Thailand, ’Abbott Laboratories (S) Pte. Ltd.,
Singapore, Singapore

Background: To assess the HbAlc levels in non-diabetic Hb E patients.

Methods: Subjects from antenatal care and thalassemia screening programs (n=180)
underwent Oral Glucose Tolerant Test (OGTT) and their HbAlc were measured.
Subjects with iron deficiency (ferritin <30 pg/dl), blood sugar at 2 hr OGTT > 200
mg/dl, regular blood transfusion and previously diagnosed diabetes were excluded.
HbA 1c was measured using ion exchange HPLC and an enzymatic assay.

Results: The mean HbAlc in heterozygous E (EA) from ion exchange HPLC and
Enzymatic Assay were 5.63 (0.55) and 5.29 (0.37) respectively; and the mean HbAlc
in homozygous E (EE) from ion exchange HPLC and Enzymatic Assay were 3.37
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(0.69) and 4.91 (0.28) respectively. HPLC showed more variation than Enzymatic
Assay.

Conclusion:

Enzymatic HbAlc assay is an appropriate method for measuring HbAlc in
hemoglobin E patients and the results of this study are useful for early diagnosis and
monitoring diabetes in Hb E.

Validation of the conversion factor between Activity Assays and direct
Immunoassay for Plasma Renin

D. Gomes, M. Pinheiro, R. Gongalves, S. Argolo, M. Freire. Laboratory
Diagnostic of America (DASA), Duque de Caxias, Brazil

Background: Plasma renin activity(PRA) and the direct renin concentration
measured by immunoassay (Ir-PRC) are the methods used for the clinical assessment
of primary and secondary Aldosteronism. Favorable and unfavorable factors are
found in both assays. PRA is traditionally used, however labor-intensive and requires
a great deal of time. While activity assays measure only active renin, direct renin
immunoassays measure both active and non-active renin. The automated direct
immunoassays stand out for its fast results, however, similarly PRA, conditions such
as pregnancy, glucocorticoid excess, estrogen administration overestimation renin. A
conversion factor between PRA and Ir-PRC results can be used, but these factor may
change according to the method. The objective of our study was to perform an in-
house validation of conversion factor 12 between PRA by Elisa-LDN and Liaison
direct renin immunoassay (Diasorin) described in literature.

Methods:We selected 81 patients, 34 male (age 11-69 years) and 47 female(age 15-
85 years). Measurement of renin was performed in both assays. PRA by Elisa-LDN
(functional sensitivity 0.14ng/ml.h, range 0.06-4.69 and within-run precision CV
7.2%, inter-assay precision CV 5.67%, reference value 0.2- 3.3 ng/mlLh). In this assay,
the plasma sample was aliquoted and the fractions were incubated at 0-4°C and 37°C
respectively for 120 minutes, to allow the generation of Angiotensin-I (Ang-I). The
PRA were calculated by the Ang-I difference of the sample at 37° and 0-4°. The same
samples were analyzed by automated Liaison direct renin immunoassay (Diasorin),
(functional sensitivity 1,96 pUI/mL, range 4.4-46.1 and within-run precision CV
3.31%, inter-assay precision CV 8.30% reference value 2.8-39.9 nUI/mL), the results
were divided by 12(conversion factor). For statistical analysis were used the Pearson
correlation coefficient.

Results: 63 results (78%) were in between reference range in both methods, 12
(15%) above the reference value and only 6 (7%) did not correlate. Among the results
that not correlate all then had PRA above reference values. The Pearson correlation
coefficient was r=0.946 slope 0.8 and intercept 0.6; Among men, r= 0.985 slope 0.7
and intercept 0.6, women r=0.937 slope 0.9 and intercept 0.2

Conclusion: The Liaison direct renin immunoassay (Diasorin) has a good correlation
with PRA by Elisa-LDN when used conversion factor 12 as already described in the
literature.

Effects of Hemoglobin Newyork Traits on Measurements of HbAlc
by 11 Methods

D. Wen, W. Wang, S. Xu, M. Suo. Zhongshan Hospital Affiliated to Sun
Yat-sen University, Zhongshan city, Guangdong Province, China

Background: HbA Ic is an important tool for monitoring glucose levels. Hemoglobin
variants affect some HbAlc tests . Hb New York is a common B-chain variant in
southern China. We aimed to evaluate the interference of Hb New York on 11 HbAlc
analytical systems, including IE-HPLC (Biorad VARIANT II, Biorad VARIANT II
Turbo, Biorad VARIANT II Turbo2.0, Biorad D10, Mindray H50 ), AC-HPLC(Primus
Ultra2 , Premier Hb9210), Immunoturbidimetric (Roche PPI ,Cobas c501),
CE(Capillarys 2FP)and Enzymatic (Leadman ) methods . Methods 141 samples were
included in the study categorized as control (homozygous for HbA; n=120,45 diabetes
patients , 75 healthy adults) and Hb New York group(heterozygotes for Hb New York;
n=30). Primus Ultra2 was used as comparative system. Deming regression analysis
was used and + 10% bias at 6% and 9% was used as limits to evaluate whether
Hb New York had significant interference. Results The differences of the 95%Cl
between the 10 systems and the comparative system in control group were within
+0.70%, bias% were less than 6%, the test results were of no statistically significant
difference (P >0.05). In Hb New York group, the differences of 95%CI between the
results measured by Biorad VARIANT IL,VARIANT II Turbo2.0,D10,Mindray H50
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,Premier Hb9210,Roche PPI,Cobas c¢501,Capillarys 2FP and the comparative system
were all within +£0.7%, bias were less than 6%, the test results were of no statistically
significant difference (P >0.05). The differences of the 95%CI between the VARIANT
II Turbo and Leadman were outside + 0.7%, bias % were -4.4% ~ -25.3% and -6.2%
~-31.6% ,the differences were statistically significant (P <0.001). At 6% and 9%, the
mean differences of the results were all greater than the clinical acceptable range;
Conclusion Hb New York interfered with VARIANT II Turbo and Leadman systems.
(Figurel).For Hb New York carriers, we suggest using other methods or indicators to
monitor glucose levels.

Figurell: The gene sequencing map of Hb New York

A Comparative Effectiveness Analysis of Three Continuous Glucose
Monitors: Guardian, G5, and Libre

Y. Young Joo Cha. Chung-Ang University College of Medicine Seoul,
Korea, seoul KOREA, Korea, Republic of

OBIJECTIVE:

Self-monitoring blood glucose (SMBG) with a traditional glucose meter often
misses peak post-prandial glucose and hypoglycemia. Currently, continuous glucose
monitoring (CGM), which determines diurnal blood glucose patterns on a continuous
basis, is being introduced to identify fluctuations and trends of blood glucose levels as
soon as possible. This study was aimed to compare the accuracy of three continuous
glucose monitoring (CGM) devices in subjects with normal glucose tolerance, type 1
and type 2 diabetes mellitus.

RESEARCH DESIGN AND METHODS:

Nine subjects with normal glucose tolerance (age 23 to 58 years), 9 subjects with
type 1 diabetes mellitus (age 27 to 58) and 9 subjects with type 2 diabetes mellitus
(age 20 to 67) participated in 96-hour closed-loop blood-glucose control experiments.
Capillary blood glucose (BG) obtained 7 times a day were paired in time with
corresponding CGM glucose (CGMG) measurements obtained from three CGM
devices, the Guardian (Medtronic), G5 (DexCom), and Freestyle Libre (Abbott
Diabetes Care) worn simultaneously by each subject. Errors in paired BG-CGMG
measurements and data reporting percentages were obtained for each CGM device.

RESULTS:

The accuracy of each device did not change for 5 days. Compared with capillary
BG reference readings, the G5 showed the lowest mean absolute relative difference
(MARD), with 9.1% overall and 18.1% in the hypoglycemia range. For the Guardian
and the Libre, MARD was 16.9%/32.2% and 11.7/14.2%, respectively. Also, the mean
and SDs for all BG-ARD pairs associated with BG values within 70-300 mg/dL was
lowest in the Libre (6.9+1.5) among 3 devices, indicating higher precision of the
Libre. Regarding sensor to sensor variability, the SD for the Guardian was the highest,
14.3%. The Libre and G5 comparable results (6.9% and 8.7%, respectively).
CONCLUSIONS:

This study with three CGM devices for BG values from 35 to 544 mg/dL revealed
several differences in performance characteristics that include accuracy, precision and
reliability. The G5 and Libre showed comparable accuracy and precision, of which the
G5 showed the best accuracy and the Libre showed the best precision.
Acknowledgement:

The research resource was provided by the Clinical evaluation of a small body-
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Performance of Unicel DXI 800 for 25 (OH) Vitamin D Measurement

E. Uner!, P. Vatansever', T. Cevlik?, R. Turkal?, O. Sirik¢i', G. Haklar'.
'Department of Biochemistry, School of Medicine, Marmara University,
Istanbul, Turkey, *Biochemistry Laboratory, Marmara University Pendik
E&R Hospital,, Istanbul, Turkey

Background: Vitamin D is actually a fat-soluble prohormone steroid that has
endocrine, paracrine and autocrine functions. It is not only important in bone
metabolism, but also suggested to have etiological roles in cancer, diabetes,
neurological and autoimmune diseases. Vitamin D deficiency is a common health
problem worldwide. Measurement of serum 25-hydroxy- vitamin D [25 (OH) D])
is necessary to reveal vitamin D status. Due to its hydrophobic character and strong
protein binding, measurement of 25(OH) D is technically demanding. We evaluated
the analytical performance of Unicel DXI 800 for 25 (OH) D measurement. Pregnancy
and high procalcitonin samples were also used to study the effect of vitamin D binding
protein (DBP) concentration over DXI 800 assay performance.

Methods: Blood samples were collected from healthy volunteers, pregnants (n=30)
and cases with high procalcitonin (n=35) into vacutainer tubes with gel seperator
(Becton Dickinson, NJ, USA). All analyses were performed at the Marmara
University Pendik R&amp;E Hospital Biochemistry Laboratory with Beckman
Coulter immunoassay (DXI 800, CA, USA) and Roche immunoassay (Roche
Modular autoanalyzer, Mannheim, Germany) and precision, and correlation studies
were performed according to ‘Approved Guideline’ (EP09-A2).

Results: For Beckman Coulter immunoassay, within-run imprecisions for 9 and
47 ng/L were 7.5% and 5.6% and and between-run imprecisions for the same
concentrations were 17.8% and 6.6%, respectively. Same blood samples were studied
with 2 methods. The median (min-max) for Beckman Coulter immunoassay was 22.1
ng/L (4.1-137.4) (n=40 and for Roche immunoassay was 28.8 pg/L (3-130.3) (n=40).
All assays were lineer up to 70 pg/L. Lineer regression analysis were performed
and there were no significant deviation from linearity. For the effect of different
concentrations of DBP, cases with high procalcitonin and pregnant cases were used.
Procalcitonin levels range between 18-85 ng/mL and the median (interquartile range)
of vit D levels measured by Beckman Coulter immunoassay was 6.4 pg/L (3-7.7) and
Roche immunoassay 4.7 ug/L (4.4-8.8). The median (interquartile range) of vit D
levels measured by Beckman Coulter immunoassay for pregnants was 6 (4.4-10) and
Roche immunoassay 5.8 (3.7-10). There were significant deviations from linearity
between two methods in both high procalcitonin and pregnant cases (P<0.001).

Conclusion: DBP levels increase by up to 50% in a high-estrogen state, such
as pregnancy, and decrease in certain disease states like systemic inflammation.
Laboratorians can select the method they need according to their technical utilities and
turnaround times. Each method should be verified by the users according to laboratory
settings.

Reference values for serum AMH test in Turkish women

D. Topcu, M. S. Gungoren, C. Ziinglin. Duzen Laboratories Group,
Ankara, Turkey

Background: Anti-Miillerian hormone (AMH) is a glycoprotein with well-known
roles in growth and differentiation on reproductive system. Current practices in
the evaluation of fertility status of women include analysis of AMH levels, as it is
produced by granulosa cells of pre-antral and antral follicles in ovaries. As an ovarian
reserve biomarker, serum AMH levels are closely related with several factors such
as age and race. Reference values of Roche serum AMH test which were obtained
from a worldwide multicenter study are presented as percentiles rather than intervals
for narrow age groups. However, we have observed a tendency among AMH test
results to be frequently for lower percentiles in reproductive age during our daily
practice. This observation implied that Turkish women may have a tendency to have
lower serum levels of AMH. The aim of our study was to determine reference values
by indirect method from our retrospective data and compare with manufacturer’s
results of multicenter reference range study. Methods: Medical records of female
patients from 20 to 50 years of age within the dates of February 2015February 2017
with AMH results were obtained from LIS. Serum AMH analyses were performed
with Roche Cobas ¢601. Outliers from raw data were excluded by Tukey method.
17,571 test results were used for calculation of reference values. Age groups were
determined as 20-24, 25-29, 30-34, 35-39, 40-44, 45-50. For each age group, values
of 2.5th, Sth, 50th, 95th, 97.5th percentiles were calculated. Statistical analyses were
performed with R 3.3.2.Results: Reference values calculated were given in Table 1.
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All percentile values were 23 to 95% lower than manufacturer’s values. The most
remarkable difference was observed at 2.5th percentile.

Conclusion: Our results show that reference values specific for Turkish female
population is required. A nationwide study can be planned for more valid results.

Ao G AMH (ng/mL) Percentiles
Fe retes 257 5" s0™ 557" 57.5"
20-24 1.22 152 4,00 9.95 1170
25-29 0.85 120 3.31 5.05 5.85
Roche 30-34 0.58 0.71 281 7.59 8.13
35-39 0.15 0.41 2.00 6.96 4.49
40-44 0.03 0.06 0.88 4.44 5.47
45-50 0.01 0.01 0.19 1.79 2.71
20-24 0.08 0.22 294 7.67 8.59
25-29 0.07 0.16 1.89 6.03 6.58
Diizen 30-34 0.03 0.07 126 4,10 4.55
35-39 0.02 0.04 0.67 2.36 2.60
40-44 0.02 0.02 0.32 125 139
45-50 0.01 0.02 0.11 0.50 0.57

Diagnosing Gestational Diabetes Mellitus with the Preferred
and Alternate Testing Approaches from the Canadian Diabetes
Association

A. Ptolemy', M. Godwin', H. Li?, D. Bailey', G. Waite'. 'Dynacare,
London, ON, Canada, *Dynacare, Brampton, ON, Canada

Background: Increased maternal and perinatal morbidity is associated with untreated
gestational diabetes mellitus (GDM). In 2013, the Canadian Diabetes Association
(CDA) published a preferred and alternate approach for the screening and diagnosis of
GDM. The preferred 2-step approach begins with a 50 g glucose challenge test (GCT)
in a non-fasting state with plasma glucose (PG) measured 1 hour later. A PG >7.8
mmol/L is considered a positive screen and a 75 g oral glucose tolerance test (OGTT)
is required for GDM diagnosis. A PG >11.1 mmol/L is diagnostic for GDM and does
not require a 75 g OGTT for confirmation. GDM is diagnosed if N>1 75 g OGTT result
is abnormal (fasting >5.3 mmol/L; 1 hour >10.6 mmol/L; or 2 hour >9.0 mmol/L).
The alternate 1-step testing approach deploys a 75 g OGTT only (with no prior 50 g
GCT). GDM is diagnosed with this approach if N>1 OGTT result is abnormal (fasting
>5.1 mmol/L; 1 hour >10.0 mmol/L; or 2 hour >8.5 mmol/L). Objectives: Identify
the prevalence of GDM diagnosed by the CDA preferred and alternate approaches
to testing within our community-based patient population. Quantify the 75 g OGTT
confirmation rate for positive 50 g GCT screens within the CDA preferred testing
approach. Methods: The PG results from all woman who received 50 g GCT and 75
g OGTT from our regional reference laboratory between Jan 2014 and Dec 2016 were
retrospectively reviewed. Patients with both 50 g GCT and 75 g OGTT testing from
our laboratory were identified through their date-of-birth and health card number.
Results: N=50866 women received 50 g GCT only. 78.5% (N=39935) had a negative
50 g GCT screening result (PG <7.8 mmol/L). 1.3% (N=659) had a PG diagnostic for
GDM (=11.1 mmol/L). 20.2% (N=10272) of patients had a positive 50 g GCT screen
and required 75 g OGTT confirmation testing. 21.6% (N=2161) of these women did
not receive this testing from our laboratory. 75 g¢ OGTT for patients with a 50 g GCT
result between 7.8 and 11.0 mmol/L (N=8111) confirmed the diagnosis of GDM in
18.7% (N=1518) of these women. N=7804 women received 75 g OGTT only. This
1-step approach confirmed the diagnosis of GDM in 24.9% (N=1944) of patients.
Conclusion: The majority of pregnant women received the CDA preferred approach
to GDM diagnosis and had a negative 50 g GCT screening result (no 75 g OGTT
required). The positivity rate for the 50 g GCT screen within our patient population
was ~20% but follow-up 75 g OGTT only confirmed a GDM diagnosis in ~19% of
these patients. In total, the CDA preferred 2-step approach confirmed the diagnosis
of GDM in ~4% of all patients tested. GDM was diagnosed in ~25% of patients who
received the alternate 1-step 75 g OGTT testing. This study provides evidence of the
benefits associated with the CDA preferred testing approach. It may also serve as an
aid for physicians as they counsel patients with false positive 50 g GCT screening
tests.
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Evaluation of a plasma renin mass assay as a replacement for plasma
renin activity measurement.

D. M. Manthei, C. S. Carter, E. G. East, A. M. Sinay, D. Giacherio.
University of Michigan Hospital, Ann Arbor, MI

Background: Plasma renin is measured in the workup of refractory hypertension
to aid in the diagnosis of primary hyperaldosteronism. The Endocrine Society (ES)
recommends screening a defined subset of hypertensive patients with the aldosterone
/ renin ratio (ARR), with follow-up of patients with abnormal results (based on both
the ratio and increased aldosterone concentration) with more definitive confirmatory
testing. Available direct renin mass (DRM) assays present an attractive alternative
to PRA for the laboratory because it is performed on an automated, random access
analyzer which greatly simplifies workflow compared to the RIA or LC-MSMS based
PRA assay. The manufacturer’s recommendations for DRM sample handling are
different than those for PRA in order to reduce prorenin conversion to immunoreactive
renin. Objective: To verify pre-analytical sample handling conditions to allow for
the measurement of PRA and DRM off of the same sample submitted for routine
laboratory analysis. To establish the correlation between PRA and DRM, to evaluate
the clinical utility of the ARR with the DRM assay replacing PRA, and to provide
clinicians with appropriate interpretive guidelines if the DRM were to replace
PRA. Methods: Three EDTA plasma samples were drawn from each of 20 healthy
volunteer donors. One sample was frozen immediately, one refrigerated for two hours,
and one left at room temperature for two hours. All sample were then analyzed by
the DRM assay. For assay correlation, 256 samples submitted to the University of
Michigan Hospital Special Chemistry laboratory for PRA utilizing a Diasorin RIA kit
were also analyzed for DRM on the Diasorin Liason XL. Of these, 188 samples also
had aldosterone orders. The ARR was calculated and compared for both the PRA and
DRM assays. Results: By both paired t test and ANOVA, no statistically significant
difference between the sample handling conditions could be demonstrated. P values
were 0.903 for the t test and 0.99 for ANOVA. Comparison of the DRM (Y axis) to
PRA (X axis) showed a strong linear correlation, with regression equation (Y = 9.05
X +0.86, r = 0.9620. Comparison of ARR Mass (Y) to ARR Activity (X) showed a
slightly poorer but still strong correlation, Y = 0.08 X - 0.05, r = 0.9272. Using a ARR
Activity ratio of 20 and an ARR Mass ratio of 2.2 as cutoffs, 127 patients screened
negative by both criteria, 41 patients screened positive by both criteria, and 20 patients
disagreed with an ARR Activity ratio > 20 but an ARR Mass ratio of < 2.2. However
only 4 of these 20 patients had an aldosterone > 15 ng/dL, the suggested requirement
in the ES guidelines. Conclusions: Immediate post-draw sample handling conditions
did not alter DRM as long as samples were centrifuged and frozen with 2 hours.
DRM shows a strong correlation with PRA and is a promising potential alternative.
Surveys of clinicians at our institution found multiple uses of PRA and ARR. Precise
understanding of the relationship between DRM and PRA will be critical to ability to
the education of all users for future implementation of DRM.

Evaluation of Analytical Performance of Capillary 2 Flex Piercing
against Primus Ultra2

S. Xu, D. Wen, W. Wang, M. Suo. Zhongshan Hospital Affiliated to Sun
Yat-sen University, Zhongshan city, Guangdong Province, China

Background: HbAlc is an important indicator for the monitoring of glycemic levels
in diabetic and prediabetic patients. It could be measured by various methods. Here
we report the results of the evaluation of Capillary 2 Flex Piercing, an analyzer using
capillary electrophoresis for the separation and quantification of HbAlc against
Primus Ultra2,an analyzer using boronate affinity HPLC.

Methods: All studies were evaluated using CLSI guidelines. The precision, accuracy,
linearity were evaluated according to CLSI protocols EP15-A2, EP9-A2 and EP6-A
respectively. Also we have evaluated the influence of HbE and Hb New York
regarding HbA lc assays.

Results: Intra-tube and between-tubes CVs are respectively lower than 1.8%
and 1.26%; The linearity was excellent for HbAlc values ranging from 31 mmol/
mol(5.0%) to 138 mmol/mol(14.8%) (r=0.999);The results were well correlated with
those obtained by the BA-HPLC method routinely used in the laboratory(Primus Ult
ra2):HbAlc[CapillaryS2]=0.9926¥*HbA 1 c[Primus]-0.0441(r=999); For accuracy :the
bias for 39 of the 40 samples were within the range of +6%;The analytical system
were confirmed free from interference of HbE and Hb New York: the deviation of
CapillaryS2 to Primus Ultra2 ranges from -0.35 to 0.34 for HbE and from -0.15 to
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0.16 for Hb New York; the bias of CapillaryS2 to Primus Ultra2 ranges from -4.8% to
3.0% for HbE and from -2.9% to 3.0% for Hb New York;

Conclusion: This evaluation showed that the analytical performances of Capillary 2
Flex Piercing analyzer for HbA 1c assay fulfilled quality criteria requested for clinical
use for routine practice.
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HbA1lc result of a Hb New York carrier with

Sebia Capillarys 2 Flex Piercing

RNase L is Involved in Glucose Homeostasis and Insulin Resistance

D. Liu, N. Alghamdi, R. Wei, A. Zhou. Cleveland State University,
Department of Chemistry, CLEVELAND, OH

Background: Diabetes is characterized by hyperglycemia mainly due to defect in
insulin secretion and/or action. Regulation of glucose transport and use by insulin is
central to the maintenance of whole-body glucose homeostasis. One of the potential
mechanisms associated with insulin sensitivity is the activation of insulin receptor
(IR) and subsequently transduces the signal through phosphorylation of insulin
receptor substrate (IRS)1 and activation of the PI-3K/Akt pathway. In contrast,
activation of the mechanistic target of rapamycin (mTOR) and ribosomal protein S6
kinase (p70S6K) inactivates the signal cascade. RNase L, an IFN-inducible enzyme,
plays an important role in IFN functions against viral infection and cell proliferation.
However, a direct link between RNase L and insulin sensitivity has yet to be clearly
established.

Methods: Primary RNase L+/+ and -/- mouse embryonic fibroblasts (MEFs),
hepatocytes and adipocytes were used to investigate the role of RNase L in insulin
signaling and sensitivity. Cells were treated with insulin at various time points and
different concentrations. Activation of the insulin signaling pathway was determined
by immunoblot analyses for the protein level and phosphorylation status of these
components such as IR/p-IR, IRS1/p-IRS1 and AKT/p-AKT in the presence or
absence of chemical inhibitor.

Results: We found that RNase L plays an important role in glucose homeostasis
through impacting insulin receptor (IR) which is a trans-membrane receptor activated
by insulin. The phosphorylation status of IR was significantly reduced in the cells
deficient RNase L. As a result, activation of IRS1, the downstream substrate of IR,
and the PI3K/AKT pathway was significantly inhibited in RNase L-/- cells. Further
investigation of the molecular mechanism underlying the role of RNase L in mediating
the activation of IR revealed that RNase L may regulate the cleavage of the precursor
of IR via the ubiquitin/ proteasome system. In addition, the level of activated S6
kinase in the mTOR pathway was also markedly elevated.

Conclusion: In summary, the role of RNase L in the insulin signaling pathway
suggests that RNase L may be a novel target in the design of therapeutic strategies for
diabetes. Treatment of this disease may be achieved through regulating the expression
and activation of RNase L. In addition, RNase L may be used as a prognostic marker
for diabetes as well.
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Thyroid Profile, LDL Cholesterol and Oxidized LDL Level in
Geriatric Population Visiting a Tertiary Care Hospital

L. Panthi, B. Jha, Y. L. Shakya. Institute of Medicine (IOM), Maharajgunj
Medical Campus, Kathmandu, Nepal

Background: Thyroid dysfunction is one of the most commonly encountered
endocrine abnormalities in the elderly. Thyroid dysfunction is a major health problem
of Nepal with prevalence of nearly 30% of the population affected in eastern region
of Nepal alone. Several changes in thyroid function and thyroid function tests occur
with advancing age. This thyroid dysfunction may occur due to alteration in the
hypothalamo-pituitary-thyroid axis. It is known that alteration in thyroid hormones
produces various metabolic disorder including remarkable effects in lipid metabolism.
Methods: A cross sectional, comparative study was carried out in the Department of
Biochemistry, Tribhuvan University Teaching Hospital, Kathmandu, Nepal between
February 2016 and January 2017 to assess and correlate Thyroid Profile, LDL
Cholesterol and Oxidized LDL level in healthy geriatric population. One hundred
and twelve healthy elderly subjects of both sexes aged > 60 years were taken as
study group. They were recruited in the study from General Health Checkup Clinic,
TUTH, Kathmandu. In addition, 75 apparently healthy young adult subjects aged 20-
30 years were included as control. Serum free thyroxine (FT4), free triiodothyronine
(FT3) and thyroid stimulating hormone (TSH) levels were estimated by using ECi
analyzer. LDL Cholestreol was measured enzymatically using BT-3000 analyzer and
oxidized LDL level in serum was estimated by ELISA. Statistical analysis was done
by using ANOVA and Pearson’s Correlation Coefficient test as applicable. Results:
There was significant decrease in FT3 (p<0.01), insignificant decrease in FT4 in
geriatric population compared to younger population. However, geriatric population
showed significant increase in TSH levels (p<0.05). Significantly increased oxidized
LDL (p<0.001), was observed in elderly in comparison to young adults. TSH was
strongly positively correlated with LDL Cholesterol (r=0.789, p<0.001) and oxidized
LDL (r=0.650, p<0.001) in elderly; but it was significantly positively correlated only
with LDL Cholesterol in young (r=0.545, p<0.001). There was weak but significant
negative correlation of FT4 with LDL Cholesterol (r=-0.228, p<0.05) in healthy
geriatrics population, despite of no differences in LDL Cholesterol levels between
elderly and young. Conclusion: This study revealed alterations in thyroid function
with advancement of age. There should be a separate reference range for elderly group
in our setup to correctly diagnose thyroid disorders in this population. The significantly
increased level of oxidized LDL, in elderly as compared to young adults, in geriatric
population denotes the presence of increased oxidative stress in this population. The
strong positive correlation of TSH with oxidized LDL, weak but significant negative
correlation of FT4 with LDL Cholesterol seen only in healthy geriatrics population,
despite of no differences in LDL Cholesterol levels between elderly and young, in
our study recommends that early therapeutic interventions should be carried out in
subclinical hypothyroid patients to prevent the cardiovascular risks related to thyroid
dysfunction.

Unexpectedly high adrenocorticotropic hormone values due to its
complex formation with immunoglobulin

O. Portakal, S. Sendur, T. Erbas, A. Pinar, M. Bayraktar. Hacettepe
University, Ankara, Turkey

Background: Pituitary-incidentaloma is unsuspected lesion incidentally detected
on an imaging-study. Despite lacking of clinical symptoms for a specific pituitary
disease, routine functional-evaluation is recommended. This condition can cause a
disparity between patient’s clinic and laboratory results. Here, we present a pituitary-
incidentaloma case with unexpectedly-high adrenocorticotropic-hormone (ACTH)
levels, subsequently confirmed as macro-ACTH. Methods: A 28-year-old male patient
was admitted to the hospital to assess hormonal functions of a pituitary-adenoma
which was detected by cranial-MRI performed for differential diagnosis of headache.
Past-medical history only revealed a two-year course of anti-epileptic treatment after a
head injury. There were not any stigmata on physical examination suggesting pituitary
hypo-hyperfunction. Pituitary-MRI revealed a suspected pituitary-microadenoma
(6x3.5 mm) at the left-posterior-segment of the gland. Results of pituitary-hormone
function were shown in Table-1. Plasma-ACTH was measured by IMMULITE2000
(Siemens-Co, USA), which is a solid-phase two-site immunometric-assay including
monoclonal-murine anti-ACTH and polyclonal-rabbit anti-ACTH antibodies. Serum
cortisol levels were measured by DXI800 (Beckman Coulter, Co, USA), based on
competitive-immunometric assay using paramagnetic particles coating with goat anti
rabbit-IgG, and rabbit anti-cortisol antibodies. Results: Repeated measurements of
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ACTH were high [150, 167, 172 pg/mL (0-46)]. Cortisol was suppressed after Img
overnight dexamethasone suppression test but ACTH not (Cortisol: 1.9, ACTH:
163). ACTH measurement interference was suspected. Plasma-ACTH was measured
by electrochemiluminescent assay (ROCHE Diagnostics, USA), and found 199 pg/
mL. Dilution study of patient plasma was non-linear by IMMULITE2000. HBT
study (Scantibodies Laboratory, Inc., Santee, CA, USA) showed that there was
no heterophilic antibody interferences. A 22.53% recovery was detected by PEG
precipitation study. These results show that high ACTH levels are due to its complex
formation with immunoglobulin, called macro-ACTH. Conclusion: Incompatible
high ACTH levels can complicate to detect pituitary adenomas. Clinicians should be
aware in terms of prevent unnecessary advanced investigations. Macro-ACTH could
reflect pituitary adenoma’s altered hormone production or could be a coincidental
finding.

Hormone levels of the patient.
Parameter Value
ACTH (pg/mL) 176 (0-46)
Cortisol (ug/dL) 11.33 (7-23)
TSH (uIU/mL) 1.4 (0.34-5.6)
fT3 (pmol/L) 7.1 (3.8-6)
GH (ng/mL) 0.49
IGF-1 (ng/mL) 144 (80-644)
FSH (mIU/mL) 3.8(1-19)
LH (mIU/mL) 3.9(2-9)
Testosterone (ng/dL) 512 (181-772)
Prolactin (ng/mL) 7.9 (2-13)
fT4 (pmol/L) 7.9 (2-13)

Biotin May Lead To High Free Thyroxine Levels in Some
Immunoassay Methods

O. Portakal, G. Gulal, N. Gong, S. Sivri, A. Alikasifoglu, S. Yigit, A. Pinar,
A. Ozon, T. Coskun. Hacettepe University, Ankara, Turkey

Background: Biotin is required for carboxylases including acetyl-CoA carboxylase
in cytosol and, pyruvate carboxylase, propyonyl-CoA carboxylase, methyl-crotonyl-
CoA carboxylase in mitochondria; all are important for fatty acid synthesis, amino
acid metabolism, and gluconeogenesis. Biotin deficiency leads to reduced carboxylase
activities, disruption of energy metabolism, and increased organic acids in urine.
In brain, biotin deficiency causes lactate accumulation, then seizures and ataxia.
Therefore biotin replacement is required.

Methods: Here we report two children taking biotin-replacement therapy with high
free-throxine (FT4) and free-triiodotyronin (FT3) levels. First patient is a girl, 1y4d,
with 61.93 pmol/L (7,86-14,4 pmol/L) of FT4, 14,99 pmol/L (3,8-6,0 pmol/L) of FT3
and 5.04 ug/mL( 0,38-5,33 pg/mL) of TSH levels. Her serum anti-TPO and anti-TG
levels were in reference intervals. She was hospitalized with preliminary diagnosis
of fatty-acid oxidation defect. She was taking 1 mg/d biotin. The second patient is a
boy, ly4m, with 21.2 pmol/L of FT4 and 1.12 pg/mL of TSH levels. His biotinidase
activity was found 1.9 U/L (>3.5 U/L), so was started to use biotin with the diagnosis
of partial biotinidase deficiency.

Results: All measurements were performed by DXI800 (Beckman Coulter, Co, USA).
FT4 levels were measured by another method, ECLIA (ROCHE diagnostic, USA)
and found 1.56 ng/dL and 1.48 ng/mL (1.02-1.72 ng/dL), respectively. Beckman-
FT4 measurement is a two-step chemiluminescent assay using monoclonal mouse
anti-T4 antibody labeled with biotin. Beckman-FT3 assay is a competitive binding
immunoenzymatic assay, in which biotinylated-T3 analog is used. In both, at the end
of reaction, the substrate and ALP-conjugate are added, and light is produced, that is
inversely proportional with analyte-concentrations. Biotin leads to decrease of light,
so FT4/FT3 levels are increased. It was confirmed by adding biotin to the sample on
DXI800 (Table 1).

Conclusion: Clinicians should check whether the patient has received biotin-therapy
in high FT4/FT3 results incompatible with the patient’s clinic.
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Evaluation of the Bio-Rad D-100™ system for the measurement of
glycated hemoglobin (HbA, )

N. M. A. White-Al Habeeb!, H. Dong?, P. Cheng?, S. Youkhana?, S. Lam?,
C. Rolfing?, R. Little?, P. Yip?. 'University of Toronto, Toronto, ON, Canada,
2University Health Network, Toronto, ON, Canada, *University of Missouri
School of Medicine, Columbia, MO

Background: HbA , the main form of glycated hemoglobin, is the gold standard
for the monitoring of glycemic control in diabetic patients and has recently been
recommended for the diagnosis of diabetes. HbA . levels also correlate with the
development of long-term complications in diabetic patients. It is therefore essential
that HbA . measurements be performed on robust and reliable methods. The aim of
this study was to evaluate the D-100™ system (Bio-Rad Laboratories) for the accurate
quantification of HbA .

Methodology: Detection of HbA, . in whole blood by the D-100 system is based on
ion-exchange quantitative high performance liquid chromatography (HPLC) in a 45
second separation per sample. Precision was assessed for 24 days by measuring Bio-
Rad quality control (QC) materials in addition to four patient samples, in duplicate,
twice daily. Linearity and accuracy was assessed using proficiency testing (PT)
material from the College of American Pathologists (CAP) or Institute for Quality
Management in Healthcare (IQMH). Remnant samples after routine analysis were
collected and utilized for comparative testing against the Bio-Rad VARIANT™ II
Turbo. Interference from known hemoglobin variants (AC, n=55; AD, n=41; AE,
n=43; AS, n=37) was assessed by comparing results to those obtained by the Trinity
Biotech ultra boronate affinity HPLC at a NGSP reference laboratory. An overall
test of coincidence of least-squares regression lines was used to test for statistically
significant differences compared to AA samples; clinical significance was defined as
a relative difference exceeding £7% versus AA samples at HbAlc levels of 6 and 9
%HbA . based on Deming regression..

Validation: The Bio-Rad Lyphocheck and Liquicheck QC showed within run and total
coefficient of variation (CV) of 0.8-1.0% and 0.9-1.1%, respectively. HbA . levels in
patient samples ranging from 4.8 %HbA . to 12.1 %HbA . showed total CVs of 0.7
0.8%. Linearity over a measuring range of 5.10-11.17 % HbA, . was acceptable with
a slope of 0.947 and intercept of -0.06. PT sample results met CAP and IQMH criteria
(allowable error of 6% and 7%, respectively). For the method comparison, samples
were selected to maximally cover the measuring range of the assay, 3.5 %HbA . to
20.0 %HbA, .. One hundred samples were run in duplicate on the D-100 analyzer and
compared to routine measurements on the Bio-Rad Variant IT Turbo analyzer. Deming
regression analysis showed R=0.9983, slope of 0.944 (0.937-0.952), y-intercept of
0.08 (0.03 —0.14); the standard error of the estimate was 0.09 %HbA .. Bland-Altman
analysis showed a mean difference of -0.3 %HbA . (95% CI: -0.5 — 0.0 %HbA ).
The variant interference evaluation showed no clinically significant interferences for
the four variants tested, although there were statistically significant differences for
AE and AS (p<0.05). In addition, the D-100 Advisor software correctly provided the
presumptive identification of the 176 known AS, AC, AD, and AE variants according
to defined chromatographic time windows.

Conclusions: The Bio-Rad D-100 system is a robust, high-throughput method for the
routine determination of HbA . in clinical laboratories.

Microparticles expressing tissue factor as a marker for
antithrombotic metformin effect in polycystic ovarian syndrome

L. M. L. Carvalho', C. N. Ferreira?, A. L. Candido®, F. M. Reis?, I. O. Silva!,
F. F. C. Nunes', K. B. Gomes'. 'Pharmacy Faculty, Federal University
of Minas Gerais, Belo Horizonte, Brazil, *Technical College, Federal
University of Minas Gerais, Belo Horizonte, Brazil, *Medicine Faculty,
Federal University of Minas Gerais, Belo Horizonte, Brazil

Background: Microparticles (MPs) are extracellular vesicles released by the cell
membrane during apoptosis or cell activation and are potential mediators of several
diseases, since they act as signaling mediators. These structures are increased in
women with Polycystic Ovarian Syndrome (PCOS), which is related to thrombotic
complications. Several patients with PCOS use metformin because of their
hypoglycemic effect, but it is not clear if metformin also improves the hemostatic
profile, reducing the thromboembolic risk. This study aimed to evaluate whether
the microparticles expressing TF (TFMPs - an important pro-coagulant marker) are
altered in PCOS women under metformin treatment. Methods: PCOS diagnosis was
performed according to the Rotterdam criteria. We quantified the TFMPs in citrate
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plasma of 50 patients with PCOS - 13 of these women used metformin (850 mg 2x/
day during at least 6 months) and the other 37 did not. The TFMPs were quantified
in a BD LSRFortessa® flow cytometer. The presence of phosphatidylserine (marker
for MPs) was determined based in the interaction with annexin V, using fluorescein
isothiocyanate (FITC) conjugated monoclonal antibodies. Specific monoclonal
antibodies CD142-PE to identify MPs expressing tissue factor were also applied.
Trucount control tubes were included as a quality control. All data were analyzed by
statistics software SPSS (13.0 version). We used the Shapiro-Wilk test to determine
the normality. Considering that the distribution was parametric, test t-Student was
assess in order to compare the two groups. p<0.05 value was considered significant

Results: Plasma levels of TFMPs were significantly lower in the group of patients
who used metformin when compared to untreated women (p = 0.003). Conclusion:
These results suggest the use of TFMPs as marker to evaluate the antithrombotic
effect of metformin. This study included PCOS women, but it could be extended to
other diseases associated to insulin resistance and hypercoagulability, which require
metformin treatment.

Performance Evaluation of the VITROS® Immunodiagnostic
Products Insulin Test* on the VITROS® ECi/ECiQ Immunodiagnostic
Systems, VITROS® 3600 Immunodiagnostic System, and VITROS®
5600 Integrated System

H. Groth, L. Colt, L. Ernst, T. Jakubowski, R. Polimeni, K. Teugeman, I.
Tuttle. Ortho Clinical Diagnostics, Rochester, NY

Background: We have developed an enhanced chemiluminescent assay for the
measurement of human insulin on the VITROS® ECi/ECiQ Immunodiagnostic
System, VITROS® 3600 Immunodiagnostic System, and VITROS® 5600 Integrated
System. Performance verification testing was conducted to evaluate precision, Limits
of Blank, Detection and Quantitation, comparison to three commercially available
insulin assays and to establish a reference interval.

Methods: Total Within Lab Precision was evaluated per CLSI EP05-A3 by testing
a 5 member panel with concentrations ranging from 5.81 to 206uIU/mL in duplicate
2 times per day for 20 nonconsecutive days. Testing spanned a total of 29 days and
included 5 calibration events. Limits of Blank, Detection and Quantitation (LoB,
LoD, LoQ) were evaluated per CLSI EP17-A2 by testing 10 replicates of each of
4 LoB fluids and 5 LoD/LoQ fluids 2 times per day for 5 days across 3 calibration
events. A total of 130 samples that spanned the assay range were tested in the VITROS
Immunodiagnostic Products Insulin Test and an aliquot was sent out for testing on
3 commercially available automated comparator methods. The sample set included
random samples, fasting samples, and post meal samples collected from in house
volunteer participants. Passing Bablok regression was used to compare the methods.
A reference interval for 99 apparently healthy, fasting individuals was established
according to CLSI EP28-A3C using a parametric analysis and log-normal transform
estimate at the 95% confidence level. All verification testing was conducted using
3 reagent lots across the VITROS ECi, VITROS 3600 and VITROS 5600 systems.

Results: The total within lab precision estimates ranged from 2.5% to 7.0%
among the 5 panel members across the reagent lot/system combinations. The LoB
is 0.033uIU/mL based on 400 determinations of four blank samples. The LoD is
0.077uIU/mL based on 500 determinations of five low-level samples. The LoQ based
on 500 determinations with the five LoD pools; and a precision goal of 20% using the
functional sensitivity method is 0.077uIU/mL. For the method comparison, Passing
Bablok regression analysis yielded a slope of 0.79, intercept of 0.01 and Pearson
Correlation Coefficient of 1.00 for comparator method 1; a slope of 1.13, intercept
of 0.30 and Pearson Correlation Coefficient of 1.00 for comparator method 2; a slope
of 0.86, intercept of -0.28 and Pearson Correlation Coefficient of 1.00 for comparator
method 3. The reference interval for the VITROS Insulin Test was 2.30 to 26.0uIU/
mL.

Conclusion: The performance verification data demonstrate that the VITROS®
Immunodiagnostic Products Insulin Test has comparable precision, Limit of
Detection/Quantitation, correlation with three commercially available methods, and
a fasting reference interval consistent with comparator methods.

*Under development
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Thyreoglobulin and anti-thyreoglobulin in the needle washout of
neck lymph node biopsies suspected of metastasis of differentiated
papillary thyroid cancer

M. C. Gurgel Castelo', L. L. A. Cavalcante?, S. P. Bandeira?, C. O. W.
Sabino?®, R. G. Fontes*, S. Marui*, S. A. C. Vencio’, D. M. V. Gomes*, G.
A. Campana’. 'Universidade Federal do Ceard, Fortaleza, Brazil, >DASA
- Diagndsticos da América, Fortaleza, Brazil, SDASA - Diagnésticos da
América, Sdo Paulo, Brazil, “DASA - Diagnosticos da América, Rio de
Janeiro, Brazil, ’DASA - Diagnoésticos da América, Goidnia, Brazil

Background: Several studies report that detection of thyroglobulin (Tg) in
fine-needle aspiration (FNA) biopsy washout fluid from lymph nodes identifies
recurrences/metastases of differentiated papillary thyroid cancer (DPTC) in the neck
with higher sensitivity and specificity than fine-needle aspiration cytology (FNAC).
However, there are few data on the levels of anti-Tg antibodies in these washouts
(TgAb-FNAB), with a restricted number of samples, which compromises the ability
to draw further conclusions. Methods: To measure Tg-FNAB and TgAb-FNAB in
washout samples from patients submitted for FNAB due to the suspected presence of
metastases of DPTC in neck lymph nodes. This is a transversal study that enrolled 100
samples for determination of Tg-FNAB and TgAb-FNAB in neck aspirate of lymph
nodes suspected of having metastatic disease of DPTC. The study was conducted from
January to October 2016. The presence of TgAb-FNAB was analyzed in each sample
by two different immunofluorimetric assays (Siemens and Roche). The cutoff value
for increased Tg-FNAB was 0.1ng/dL and for increased TgAb-FNAB was 30 1U/
mL and 10 TU/mL for Siemens and Roche assays, respectively. Results: Among the
100 samples analyzed, 55% were positive for determination of Tg-FNAB. Of these,
34.55% (19/55) were positive TgAb-FNAB using Siemens assay and 62.22% (28/45)
using Roche assay. A total of 35.56% (16/45) presented a positive result in both assays
and 52,7% in at least one. All samples with negative Tg also had negative TgAb-
FNAB by both assays. Conclusion: It is still controversial whether the presence of
TgAb-FNAB interfere with the assessment of Tg-FNAB. Although previous studies
did not find TgAb-FNAB in lymph nodes with positive Tg- FNA, the present study
detected TgAb-FNAB in more than half of the analyzed samples. Prospective studies
with a larger number of patients are important to identification of a possible causal
relationship between levels of TgAb-FNAB and values of Tg-FNAB in patients
investigated for presence of metastases of DPTC in neck lymph nodes.

Automated Dispersive Pipette Extraction of Diphenylborinate
Complexed Free Catecholamines and Metanephrines in Urine with
LC-MS/MS Analysis

W. E. Brewer, K. R. Mastrianni. DPX Technologies, LLC, COLUMBIA, SC

Background: The catecholamines are bioamines that play an integral role as
neurotransmitters in the nervous system. Screening for catecholamines and their
O-methylated metabolites is an accepted approach for diagnosis of catecholamine-
secreting tumors. Generally, these tumors are benign, but potent effects on the
cardiovascular system caused by excess catecholamines can have potentially fatal
outcomes. Correct, timely diagnosis is crucial. Unlike plasma, it’s recommended
both metanephrines and catecholamines be measured in urine. Urine analysis is
non-invasive and exhibits sufficiently high levels of target compounds.The proposed
method uses diphenylborinic acid (DPBA) as a complexing agent to stabilize and
increase lipophilicity for reversed phase retention. Dispersive pipette extraction
(DPX) takes place within a pipette tip, which facilitates an easily automated
alternative to traditional SPE requiring less sample and solvent volume. The objective
was to develop an automated sample preparation method utilizing DPBA with DPX
extraction for minimized sample preparation time and high sensitivity analysis of
epinephrine, norepinephrine, dopamine, metanephrine, and normetanephrine in urine
with LC-MS/MS.Methods: A well plate with 300 uL of sample and internal standard
was loaded onto a Hamilton Microlab® NIMBUS96® system. Reservoirs of DPBA
solution, wash buffer, methanol, and 1M formic acid were also added to the system
deck. The system added 600 uL of complexing agent to the urine sample well plate,
500 uL of wash buffer to a second “wash” well plate, 270 uL of 1 M formic acid
and 30 uL of methanol to the third “elution” well plate. The system picks up 1 mL
DPX RP (reverse phase) tips. After conditioning, the tips aspirated and dispensed the
sample solution four times to bind the complexed analytes. After washing with wash
buffer, analytes were eluted with 1M formic acid/10% methanol solution. The acidic
solution reverses diphenylborinate complexes. Low methanol content aids elution,
maximizes selectivity and allows direct injection. The “clution” well plate was placed
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into the autosampler. This automated process takes less than 15 min to complete.
Results: Calibrations from 0.1/0.5-1000 ng/mL resulted in average coefficients of
determination (R?) values over 0.998 for all analytes. The limits of detection (LOD)
and quantitation (LOQ) were calculated using the average slope and y-intercept
standard deviations which resulted in LODs below 0.25 ng/mL and LOQs below 0.7
ng/mL. The method accuracy was determined via quantitation of two levels of quality
control samples and each average analyte concentration fell within manufacturer’s
expected concentration ranges. The average within-run precision was highest at 6%
CV for level 1 epinephrine, and between-run precision was highest at 7% CV for level
2 metanephrine. Matrix effects were low with a range of ion suppression from 1-14%
except for norepinephrine with ion suppression at 39%. Extraction efficiencies were
higher than 96% for all analytes except dopamine, which resulted in 81% efficiency.
Conclusion: The method reported herein achieves accurate, sensitive analysis of free
catecholamines and metanephrines in urine. This method is an excellent alternative to
previously published methods, with advantages of ease of implementation, robustness,
high sensitivity, and high throughput with 96 samples extracted in less than 15 min.

Low Serum Alkaline Phosphatase Activity in a Teenage Girl

Z. Shajani-Yi, S. J. Casella, M. A. Cervinski. Dartmouth-Hitchcock
Medical Center, Lebanon, NH

Background: Hypophosphatasia (HPP) is a rare and genetic disorder that affects
bone mineralization. There are currently six forms of HPP that range in age of onset
and severity: perinatal (lethal), perinatal benign, infantile, childhood, adult and
odontohypophosphatasia. Perinatal HPP is the most severe and results in death in
utero, whereas adult HPP is milder and presents with pain and osteomalacia. HPP
is caused by mutations of the ALPL gene encoding tissue-non-specific alkaline
phosphatase. One of the cardinal features of HPP is a low serum alkaline phosphatase
(ALP) activity. Recognition of HPP and differentiation from other causes of ALP
activity is required for proper diagnosis and treatment. Here we present a clinical
case of a 17-year-old girl who presented with fatigue at her annual medical exam.
Results from an external laboratory showed low daytime cortisol concentration. She
was referred to endocrinology for chronic fatigue and possible adrenal insufficiency
per her father’s request. Family history was notable for hypothyroidism and chronic
fatigue syndrome. Her medical history was notable for the presence of anti-TPO
antibodies below the diagnostic threshold and a normal TSH. Of note she was taking
folate, vitamin B12, and multi-vitamins. During her initial workup laboratory results
were notable for low ALP activity (24 units/L; reference interval 55-140 unit/L). Low
ALP activity can be due to Wilson’s disease, hypophosphatasia, pernicious anemia
and severe hypothyroidism. Magnesium and zinc deficiencies were once sources of
falsely low ALP measurements but current assay formulations incorporate magnesium
and zinc to circumvent this issue.

Methods: : In order to differentiate the cause of her low serum ALP activity, new
samples were collected and ALP activity repeated. In addition ALP-isoenzyme
analysis, sequencing of the ATP7B gene, ceruloplasmin, vitamin B6 (P5P) and urine
phosphoethanolamine quantification were also performed.

Results: The repeat analysis of the patient’s serum ALP activity was 23 units/L.
ALP-isoenzyme analysis was not possible due to insufficient ALP activity. Initial
results showed elevated concentration of vitamin B12 and normal thyroid function,
eliminating pernicious anemia and hypothyroidism from the differential. The patient’s
ceruloplasmin concentration was quantified as 16.5 mg/dL (reference interval 16-
45 mg/dL) prompting further evaluation for Wilson’s disease via sequencing of the
ATP7B gene which did not reveal any deleterious mutations. Vitamin B6 and PEA
concentrations were 95 pg/L; 5-50 pg/L) and (80 mmol/mg Cr; <88 mmol/mg Cr),
respectively, values consistent with hypophosphatasia.

Conclusion: Due to the absence of bone abnormalities and impaired growth, HPP was
initially considered unlikely; however, the combination of low ALP activity and high
vitamin B6 and PEA are consistent with a diagnosis of hypophosphatasia. Her clinical
features suggest a mild form of childhood or adult HPP. This case was complicated by
ceruloplasmin concentration at the lower limit of the reference interval. The diagnosis
was also complicated by a later admission that the patient was receiving cortisol
from her father in order to treat her fatigue. The family was advised to stop giving
exogenous cortisol and the patient successfully tapered off without any signs of an
acute adrenal crisis. The family declined genetic testing of the ALPL gene.
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Prolactin heterogeneity in inferior petrosal sinus samples

K. N. Nguyen', R. H. Langevin', I. A. Hashim?. 'University of Texas
Southwestern Medical Center; Dallas, TX, *University of Texas Southwestern
Medical Center and Parkland Memorial Hospital, Dallas, TX

Background:

Measuring prolactin levels in inferior petrosal samples may aid in differentiating
between pituitary and ectopic ACTH dependent Cushing’s. However, circulating
peripheral prolactin is known to exhibit molecular heterogeneity but its presence
in inferior petrosal (IP) blood is unknown. This project examined the presence of
macroprolactin as well as glycosylated forms in inferior petrosal blood draining the
pituitary.

Methods:

Twenty one matched samples from peripheral blood, left inferior petrosal, and right
inferior petrosal veins were obtained from seven patients being investigated for
ACTH-dependent Cushing’s.

Prolactin heterogeneity was examined as follows; the presence of macroprolactin
variant was investigated using polyethylene glycol (PEG) precipitation (following
incubation of 100 ul sample for 20 minutes at room temperature with an equal
volume of 25% (v/v) PEG and centrifugation at 1400 xg for 5 minuets), and by
immunoadsorption using protein-G suspension (Thermo Scientific, MA, USA).
100 ul sample was incubated with 50 ul Protein-G suspension with agitation for 60
minutes at room temperature before separation on a magnetic rack and elution using
0.1M glycine buffer (pH 2.0) and adjusting pH to 7.4. The presence of glycosylated
variants was examined using Concanavalin-A lectin columns (GE Healthcare, USA).
100 ul sample was applied to 1 mL column and bound prolactin was eluted using 0.5M
methyl-alpha-D-glucopyranoside. Prolactin levels prior to and following the above
treatment protocols were measured using ELISA (Calbiotech, CA, USA) according
to manufacturer’s instructions.

Results:

Peripheral blood prolactin ranged from 7.9 to 83.5 ng/mL, while left IP sample
prolactin levels ranged from 24.1 to 189.0 ng/mL, and right IP sample prolactin
levels were from 87.3 to 524.1 ng/mL. None of the samples exhibited macroprolactin,
as percentage PEG precipitated prolactin was <40% for all. Similarly, none of the
samples showed immunoglobulin bound prolactin evident by all percentage protein-G
bound prolactin of <2.6%. However significant glycosylated prolactin variant was
present. Percentage of glycosylated prolactin variant ranged from 11.2 to 45.3%.
Conclusion:

The presence of molecular variants in petrosal sinus blood was not previously known.
This study showed that although macroprolactin variant was not present in neither
petrosal nor peripheral blood from patient being investigated for ACTH dependent
Cushing’s, a significant proportion of the circulating prolactin was glycosylated.
There was no significant difference in the proportion of glycosylated prolactin
between peripheral, left or right IP veins. The pathogenesis as well as the impact of
prolactin glycosylation on its diagnostic utility needs to be investigated.
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Assessment of pipette validation skills and knowledge among selected
Clinical Laboratories in Ashanti Region, Ghana

S. A. Sakyi', E. O. Anto? E. F. Laing', F. Basoa'. 'Kwame Nkrumah
University of Science and Technology, Kumasi, Ghana, *Edith Cowan
University, Joondalup, Australia

Background: Pipettes, like all analytical devices can contribute to sources of error
during analytical process. Yet, pipettes as sources of error are usually overlooked
and factors that impact on their performance are taken for granted. Defective pipette
renders a liability to laboratory results. This study seek to validate pipettes and assess
knowledge and skills of pipette users among selected laboratories.

Methods: Pipette validation and performance were assessed by the gravimetric
method. To assess the correct usage of pipettes, each participant delivered 5 uL of
sample ten times with a calibrated and functioning 20 pL pipette. Knowledge on
pipette validation was assessed by structured questionnaires. Graph Pad Prism was
used for data analysis

Results: Out of the 30 pipettes validated, 53.3% (16/30) were defective, and 75%
(12/16) were silent pipette failures. Laboratories without pipette holders has 1.7 times
increase folds of having defective pipettes and those that did not observe periodic
pipette cleaning has1.8 increase folds of having defective pipettes. Laboratories that
always used pipettes significantly stood 2.7 times increase fold of having defective
pipettes. 70% (31/40) of participants obtained formal training on pipette usage,
however, 79.5% (32/40) had never validated their pipettes, even though 86.8%
(35/40) strongly agreed that pipettes must be validated.

Conclusion: Silent defective pipettes existed in most laboratories and remains a
liability to volume dependent assays. Furthermore, pipette validation process is not
adequately emphasized in most training and quality assurance measures. Pipetting
skills and validation procedures should be consciously factored in equipment
validation programs.

Correlation Study of Poly Ethylene Glycol PretreatedProlactin
Results in Electrochemiluminescence and Chemiluminescence
ImmunoassaySystems

S. Pal. R B Diagnostic Private Limited, Kolkata, West Bengal, India

Aims and objectives

The falsely elevation of Prolactin results due to the presence of macro prolactin in
human sample is established. Poly ethylene glycol (PEG) pretreatment has been
accepted as reliable, cost effective and user friendly method. The standard dictum
is to calculate the recovery and investigate the transferability of the expected values.
The comparative study and reference interval measurement in different instruments
after PEG pretreatment have also been done but could not be accepted commercially
as the range is very small and affinity of macro prolactin is dependent on the epitopes
of the antibody resulting variation in binding capacity. The author obtained correlation
coefficient after studying results of120 patients with a varying range from 0.238-
240ng/ml Prolactin before and after PEG pretreatment. The author tested proficiency
testing samples and internal control samples in similar manner. The PEG untreated
results were calculated by the correlation coefficient and found out to be comparable
with PEG treated results, results of other immunoassay systems and proficiency
testing samples.

Materials and methods

Samples

120 samples for prolactin measurement randomly chosen within the data range 0.238-
240ng/ml.

Samples are untreated with PEG.

S78 69" AACC Annual Scientific Meeting Abstracts, 2017

Factors Affecting Test Results

Method:

Prolactin estimation were done in 120 samples by Electrochemiluminescence
immunoassay (ECLIA). Then the samples were pretreated using 25% solution of PEG
and retested by ECLIA. The proficiency samples and internal quality control samples
were tested in the similar way. Results were noted and compared.

Calculations:

The patient samples, IQAS &EQAS are being treated with equal volume 25%
PEG solution. Hence results should be multiplied by 2.Correlation coefficient
was compared between two series of patient samples. After obtaining correlation
coefficient 25 samples of varying range were sent in different laboratories and results
were compared and regression coefficient calculated. The calculations of untreated
samples using correlation coefficient were also done. Regression coefficient of PEG
pretreated, and PEG untreated but multiplied by correlation coefficient has also been
calculated.

Results and Discussion

The correlation coefficient was found out to be very effective. The PEG treated results
and untreated samples calculated using correlation coefficient were in accordance
and regression coefficient of two series was 0.996. Comparison of EQAS results
of different instruments showed results of Cobas e 411 are always high and the
correlation coefficient(y=0.722x) worked effectively. 25 patient samples of varying
ranges were chosen and sent to 4 laboratories with different immunoassay systems
(Advia Centaur, Abbott Architect, Access and Immulite 1000) . The results correlated
with PEG treated results. Regression coefficients were within 0.994-0.996.

Conclusion:

1. Application of correlation coefficient made the prolactin results comparable with
other instruments and methods.

2. Such study was essential as biological reference interval of all four systems are
similar creating confusion for patients with elevated values.

3. The consistency in correlation calculation have been observed from 0.238-240ng/
ml proving PEG pretreatment a mandatory process for all samples.

Glucose-6-Phosphate Dehydrogenase Activity Deficiency - A Critical
Indicator for Appropriate Interpretation of ‘Normal’ Haemoglobin
Alc Result

V. Lo. Hong Kong Sanatorium & Hospital, Apleichau, Hong Kong

Backgrounds: Clinical decision limit of hemoglobin Alc (HbAlc) level below
6.5% (48 mmol/mol) as good glycemic control, adequate treatment and non-diabetes
mellitus (DM) is valid only in patients with normal erythrocyte life span. Any
condition reducing erythrocyte survival might associate with falsely low HbAlc level.
Glucose-6-Phosphate Dehydrogenase (G6PD) protects red cells against oxidative
damage and subjects with G6PD deficiency are prone to intravascular hemolysis when
the red cells are exposed to oxidative stress thus shortened the life expectancy. Reports
of G6PD deficiency that resulted in lowering of percentage glycosylated haemoglobin
and HbA1c level were not only scanty, but also not investigated extensively.

Methods: Our laboratory determined HbAlc level by BioRad Variant II Turbo
analyzer with a stringent in-house retention time system for correct HbAlc and HbAo
peaks identification. Since April 2010 our laboratory adopted an HbAlc reporting
algorithm with regard to in-house established reference range 4.9-6.5% (NGSP),
30-48 mmol/mol (IFCC), which was set-up by recruiting 8028 normal subjects of
normal fasting blood glucose, 3607 female and 4421 male, age ranged from 4 to 104
years. Cases with unusually low HbAlc result, lower than 4.9% (NGSP), lower than
30 mmol/mol (IFCC), but incompatibly elevated fasting or random blood glucose
were further investigated. After verifying transfusion history, eliminating inadequate
fasting and haemoglobinopathy, glucose-6-phosphate dehydrogenase (G6PD) activity
was determined by Trinity Biotech in Cobas ¢501, Roche Diagnostic.

Results: Among 61643 HbAlc requests from January 2012 to October 2016, we
identified 195 G6PD deficiency patients, accounting for 505 (0.8%) requests, who
presented with spuriously normal results of HbAlc of lower than 6.5% (lower than
48 mmol/mol) and estimated average glucose (€eAG) of lower than 7.8 mmol/L, lower
than 104.4 mg/dL but discordant elevation of fasting blood glucose level of higher
than 5.6 mmol/L. Thirty nine patients had multiple visits, from twice to sixteen, and
showed consistent observations. HbAlc and eAG ranged from 3.3 to 6.5% (NGSP),
13 to 48 mmol/mol (IFCC)), and 2.7 to 7.8 mmol/L, 48.6 to 140.4 mg/dL, respectively.
Corresponding fasting blood glucose level ranged from 5.7 to 14.0 mmol/L, 102.6 to
252.0 mg/dL.

Conclusion: Patient with G6PD activity deficiency due to shortened erythrocytes life
span and rapid red cell turnover might have ‘normal’ HbAlc level but not indicating
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good glycaemic condition due to inefficient and lowered degree of glycation.
Laboratory should establish an effective algorithm to avoid reporting of spuriously
low or normal HbA 1¢ which was discordant with persistent elevation of fasting blood
glucose level. To arouse awareness of requesting doctor to clinical relevance of the
HbAlc result, upon verification of discrepancy, laboratory should supplement the
HbAlc result with interpretative comments, such as in our laboratory /[The HbAlc
level is likely spuriously lowered by the G6PD deficiency status of this patient. Please
correlate the result clinically.]

Ionizing radiation alters membrane integrity in human erythrocytes

S. K. Das. College of Medicine & JNM Hospital, WBUHS, Kalyani, Nadia,
India

BACKGROUND: lonizing radiation causes damage to the biomolecules in living
cells through oxidative stress by the excessive generation of reactive oxygen species
(ROS) from radiolysis of body water. Blood and its components including the cells
are exposed to a significant dose of radiation during irradiation. In this study we
investigated the biochemical and morphological alteration in red blood cells due to
gamma radiation.

METHODS: Fresh blood samples were aseptically collected in the heparinized or
EDTA-containing tubes from the healthy male donors (22-30 years). The study was
approved by the Institutional Ethics Committee following the ICMR guideline. The
samples were irradiated at a dose of 4 Gy in a 60Co y-radiation unit with a dose rate
of 3.05 kGy/ h, incubated for 1 h at 25°C and then transported to the laboratory on
ice for experiments.

RESULTS: y-irradiation for one hour did not appear to change the hematological
parameters. However, y-radiation exposure elevated the levels of thiobarbituric
acid-reactive substances (TBARS) in the RBC membrane ghosts, higher levels of
K* ion, and reduced level membrane ATPase activity as compared to the normal
blood. The average osmotic fragility (H,;) and the maximum rate of hemolysis (dH/
dC),,. increased after the y-irradiation. The confocal microscopic and atomic force
microscopic (AFM) studies confirmed that irradiation induced the transformation of
RBC from biconcave cells to echinocytes, increased their surface roughness (170+8
nm in the IR group compared to 8146 nm in the control group) and decreased the
vertical distance (2005+79 nm in the IR group compared to 776+53 nm in the control
group).

CONCLUSION: Our results suggested that y-irradiation-induced oxidative stress and
alteration in enzyme activities leading to the structural alteration in the erythrocytes
membrane in vitro, but did not show any immediate effect on cell count. Membrane
integrity of circulating red blood cells (RBCs) is compromised by the deleterious
actions of y-radiation at a dose of 4 Gy in human erythrocytes in vitro.

Implementation of Six Sigma metrics for the assessment and process
improvement of the quality control program in 22 laboratories from
the Secretary of Health in the State of Jalisco, Mexico

M. Lopez-Rodriguez!, L. M. Brennan-Bourdon', G. Cazarez-Navarro?,
B. A. Iiiguez-Carvajal’, M. G. de Loera', A. Silva-Barragin', B.
Macias-Guzman', D. Y. Gonzalez-Martinez®, J. Ortega-Martinez®, S.
Builes-Morales®. ‘Laboratorio Estatal de Salud Publica, Zapopan,
Mexico, *Caisame Estancia Prolongada, Tlajomulco de Zuiiiga, Mexico,
Distribuidora Quimica y Hospitalaria GAP SA de CV, Zapopan, Mexico,
*Quality Consulting, Medellin, Colombia

Background: Six Sigma methodology is used to evaluate laboratory performance
and improve assay quality by identifying inaccurate and/or imprecise assays in any
process in a clinical laboratory. Sigma is a metric that measures the performance
of a process as a rate of Defects-Per-Million opportunities. As a pioneer project
in Mexico, particularly of the Secretary of Health in the State of Jalisco, our aim
was to implement Six Sigma metric analysis as a first phase for the assessment and
continuous improvement of the quality control program in laboratories belonging
to the Laboratory Network of our state, in order to reduce the number of errors in
laboratory results.

Methods: From May to December 2016, a total of 22 laboratories from regional and
community hospitals as well as health centers were included in our study. In order
to evaluate the total allowable errors in the internal quality control program of our
laboratory system by sigma metric analysis, we included the performance of clinical
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chemistry analytes. Sigma metric was calculated for 23 analytes: glucose, total
cholesterol, HDL-High Density Lipoprotein, ALP-Alkaline Phosphatase triglyceride,
ALB-Albumin, DB-Direct Bilirubin, TB-Total Bilirubin, UA-Uric Acid, ALT-
Alanine Aminotransferase, AMY-Amylase, AST-Aspartate Aminotransferase, Lipase,
electrolytes: Ca-Calcium, Mg-Magnesium, P-Phosphorus, K-Potassium, Na-Sodium,
Cl-Chlorine TP-Total Protein, urea and creatinine, at two control levels. Sigma
metrics of each analyte was calculated using the formula [Sigma metric = (TEa-bias)/
CV-Coefficient of Variation]. We used the minimum specifications for total allowable
error (TEa), imprecision and bias, based on the 2014 minimum specifications from
the Biological Variation Database updated and compiled by Dr. Carmen Ricos and
colleagues. The performance values for sigma (o) were considered at three levels: ¢
>4: good to excellent, ¢ from 2-3.99: poor to marginal, and ¢ <2: unacceptable.

Results: A total of 3897 clinical chemistry tests were performed at both control levels
(L1: Normal and L2: Abnormal). The ¢ value with the highest incidence was good to
excellent (¢ >4) for the analytes: Triglycerides, AST, DB, ALT, Urea, TB, and UA.
The sigma value considered as unacceptable (6<2) was for Na, Ca, Cl, ALB, TP, and
Mg. For the rest of the analytes, poor to marginal ¢ values (2-3.99) were obtained.

Conclusion We conclude that analytes with a sigma value <2 require strict monitoring
and adjustment of the quality control procedures. Sigma metric analysis provided a
cumulative evaluation of the analytical process in clinical chemistry. We established
acceptance/rejection criteria in laboratory results, as well as the implementation of
standardized processes in clinical chemistry testing within the 22 laboratories of
the Laboratory Network in the State of Jalisco. Furthermore, a collaborative and
conscious environment was created among laboratory personnel and directors towards
the desired goal of quality control.

National efforts to Improve Laboratory Quality and Safety in Clinical
and Public Health Laboratories

C. Fitzgerald, N. L. Anderson, N. Cornish, J. Ridderhof, B. Chen, J.
Chaitram, S. Howard, D. B. Lake, R. M. Salerno. CDC, Atlanta, GA

Background: Clinical laboratory testing is performed nationwide in more than 250,000
laboratories certified under the Clinical Laboratory Improvement Amendments
(CLIA) regulations, ranging from simple tests performed at point-of-care sites to
highly complex procedures in reference laboratories. The increasing diversity and
importance of laboratory services in patient care and health management warrant
national standards, guidance, and training to strengthen laboratory quality and safety.
The mission of CDC’s Division of Laboratory Systems (DLS) is to strengthen the
nation’s clinical and public health laboratory system by continually improving quality
and safety, data and information science, and workforce competency. Methods: DLS
accomplishes its mission through multidisciplinary collaborations and engagement
with diverse partners and stakeholders, including professional societies, accrediting
organizations, proficiency testing programs, healthcare systems, and government
agencies at federal and state levels. Examples include managing the Clinical
Laboratory Improvement Advisory Committee (CLIAC) in partnership with CMS and
FDA; collaborating with ASM, National Guideline Clearing House (NGC), and the
American Society for Clinical Laboratory Science (ASCLS) as part of our Laboratory
Medicine Best Practices (LMBP) Initiative to address quality improvement practices
of interest to the clinical laboratory community; and partnering with the Association
of Public Health Laboratories to improve quality, safety, and workforce of public
health laboratories nationwide. The division’s laboratory training website provides
easily accessible learning resources. Through CDC TRAIN, laboratory professionals
can register for live and on-demand courses, create learning plans, obtain continuing
education credits, and sign up for notifications of new courses. Results: Since
2015, DLS has published guidelines on diverse topic areas, including developing an
individualized quality control plan, quality practices in next generation sequencing,
laboratory professional competencies, and an Informatics Self-Assessment Tool.
Ten formal CLIAC recommendations have been submitted to HHS that address
interoperability of laboratory information, laboratory safety, integration of laboratory
medicine into health care, and non-invasive prenatal testing. Seven LMBP systematic
reviews have been published including reviews on effectiveness of practices to reduce
blood sample hemolysis in EDs, effectiveness of automated notification and customer
service call centers for timely and accurate reporting of critical values and Decision
Point Cardiac Troponin (cTn) Threshold Selection, assay selection, serial testing,
and Point of Care Testing. In 2016, DLS distributed free tools to 3,798 laboratories
that help assure the quality of waived testing and test results, and disseminated an
educational booklet to 3,063 laboratories on recommended practices for provider-
performed microscopy procedures. DLS’ laboratory training website has >300 course
offerings with >18,900 registrants in FY16; 92% indicated the training objectives
aligned with their training needs. Conclusion: DLS and partners have developed
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practice guidelines and trainings for a national audience. This work has a substantial
positive impact on the laboratory community. In 2017, among other activities, DLS
will publicly release many new CDC biosafety courses, and expand its engagement on
laboratory biosafety. Through continued collaboration and active engagement with the
laboratory community, DLS can collectively strive for exemplary laboratory science
and practice across clinical care and population health.

Adjusted calcium: Local application of observations from Big Data

E. Dewar, D. Robertson, I. Rothnie, H. Regan, K. Booth, M. Lum, F.
Brandie, W. Simpson, B. Croal. NHS Grampian, Aberdeen, United
Kingdom

Background: Large variation currently exists across pathology services as to the
method and choice of equation for adjusted calcium calculations. Recent observations
from big data (NHS England) have demonstrated clear age and sex related differences
in serum albumin levels which would have significance for choice of adjusted calcium
equation in the population sub groups.

Objective: To use guidance on adjusted calcium equation generation along with
knowledge from big data to construct a multi-equation approach to this problem.

Methods: Laboratory data was collected over a four month period (April —August
2015). Primary care results with a measured serum albumin and calcium were pulled
using the following exclusion criteria (where available) of age (<18 years), calcium
(<2.0 or >2.7 mmol/L), albumin (<20 or >50 g/L), creatinine (>200 umol/L), urea
(>15 mmol/L), ALT (>55 U/L), vitamin D (<25 nmol/L) and PTH (<1.7 or >9 pmol/L)
— in line with national UK guidance. Results, divided into gender and 10-year age
categories (from 18 to 70 years), were used to derive suitable adjusted calcium
equations for each group. A comparison of the distribution of adjusted calcium using
this multi-equation approach was made with the existing single adjusted calcium
equation technique.

Results: The existing single adjusted calcium equation technique demonstrated
significant misalignment with the target reference interval of 2.2 - 2.6 mmol/L (8.8-
10.4 mg/dL) — with over diagnosis of hypocalcaemia being a particular concern
(Figure). The multi-equation approach using 12 distinct sex/age related equations
allowed much better alignment with all 95% C.I. distributions fitting within the target
reference range.

Conclusions: The multi-equation approach for adjusted calcium calculation more
closely aligns to targeted reference intervals and minimises inappropriate classification
of calcium status. This strategy should replace the current single equation approach in
order to better optimise direct and consequential costs to patient care and healthcare
finances.
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The Effects of Hydrocodone Rescheduling on Laboratory Urine Drug
Testing

J. Akin. University of California San Diego Health, San Diego, CA

Background: Hydrocodone is one of the cornerstone medications of abuse in
the current opiate epidemic in the United States. On October 26th, 2014 the DEA
rescheduled hydrocodone containing products from schedule III to schedule II in
hopes of deterring abuse and aberrant use. This rescheduling event has effectively
decreased the number patients prescribed hydrocodone, but little is known about
the impact on laboratory urine drug testing. We hypothesize that the overall volume
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and frequency of urine drug testing will have increased since the rescheduling of
hydrocodone containing products. The positivity rate of hydrocodone should be
significantly decreased, as well as the mean urine hydrocodone concentration since
fewer people will be prescribed the drug. In addition, we speculate that the positivity
rate of schedule II alternatives will have increased since the rescheduling event.

Methods: Laboratory urine drug results from 18 months prior (pre) and 18 months
after (post) the rescheduling event were compared for statistical change. A total of
253,773 laboratory results were extracted from UC San Diego Health. Positive and
negative results for thirty-five separate urine drug screen and confirmation tests were
compared.

Results: There was an increase of 6.8% in the total number of tests, and the mean
number of tests per patient increased 7.1% from 1.26 to 1.35. The mean number
of tests order per provider increased by 38% from 14.3 to 19.8. The positivity
rate for opiates, as a class, was decreased by -0.09% (X2=4.12, p=0.042), as were
benzodiazepines at -1.1% (X2=7.62, p=0.006). Codeine increased significantly by
1.3% (X2= 3.99, p=0.046), as well as alpha-hydroxyalprazolam (5.4%, X2=12.1,
p=0.00) and temazepam (4%, X2=6.12, p=0.013). Cannabinoids increased slightly
by 1.7% (X2=14.1, p=0.000). Hydrocodone (-2.9%, X2=7.85, p=0.005) and
hydromorphone (-4.0%, X2=11.8, p=0.001) were the only opiates that saw a decrease.
The mean concentration of hydrocodone increased by 249 ng/mL (21.9%, p=0.000,
CI1100.2, 407.3).

Conclusion: The results suggest a significant difference in the number and frequency
of laboratory urine drug testing after the rescheduling event. As hypothesized,
the positivity rate of hydrocodone significantly decreased after the hydrocodone
rescheduling event. In contrast, the positivity rate of select schedule II alternatives,
such as marijuana, select benzodiazepines and codeine increased after rescheduling. A
decrease in mean hydrocodone urine concentrations was not observed as hypothesized,
as the mean concentration increased after the rescheduling. Although we cannot fully
account for all bias in this study, the data presented suggests that the rescheduling of
hydrocodone from schedule I1I to schedule II significantly impacted laboratory urine
drug testing results.

Development of a Liquid Ready to Use Multi-Analyte Human Based
Linearity Verification Material Covering Five Levels of Analytes
Assessed in Clinical Chemistry Tests

W. Wong, A. Shanks, M. L. Rodriguez, L. Adams, J. Campbell, S. P.
FitzGerald. Randox Laboratories Ltd, Crumlin, United Kingdom

Background

Linearity testing assesses the system’s calibration to verify its validity and if a method
is linear across the full reportable range of the instrument. Calibration verification
involves assaying materials of known concentrations in the same manner as patient
samples to substantiate the instrument or test system’s calibration throughout
the reportable range for patient test results. According to Clinical Laboratory
Improvement Amendments, a laboratory should perform and document calibration
verification procedures at least once every 6 months, and/or after instrument
validation/maintenance, change of reagent lot or after observing an unusual shift in
QC performance. This study reports a multi-analyte human-based verification material
covering five levels of the analytes most commonly tested in clinical chemistry to
challenge the reportable range thus ensuring accurate patient testing.

Methods

Human based multi-analyte linearity verification material covering five levels
of analytes assessed in clinical chemistry tests (albumin, BUN, calcium, chloride,
creatinine, glucose, iron, lactate, lithium, magnesium, phosphorus, potassium,
sodium, total protein, triglycerides) was manufactured. Values were assigned on the
Roche Cobas C501 system. Open vial stability was determined as the percentage
recovery of each level stored at +2°C to +8°C related to a vial of the same material
opened at day 7. Freeze thaw stability was determined as a percentage recovery of
each level stored at +2°C to +8°C related to a vial of the same material frozen at -20°C
and thawed for 3 cycles.

Results

Concentration ranges, open vial and freeze thaw stability values are shown in the
table below:
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Concentration Freeze thaw stability:

i ili . o

Analyte ranges Open vial stability at day 7: recovery (%) recovery (%)
Levell | Level5 | Levell | Level2 | Level3 | Level4 | Level5 | Levell Level5

Albumin 28— 46-56

(g/L) 52 30_5_ 104.37 | 98.59 | 99.47 | 99.47 | 100.38 | 99.17 | 99.59

BUN 0.8- : 100 100.40 | 100.64 | 101.09 | 99.94 100.00 | 101.13

37.5
(mmol/L) 1.2
Calcium

3.8-4.6 | <0.125+ mmol/L from target value for all <0.125+ mmol/L

(mmol/L) 0.4-0.8

y 121- levels from target value
Chloride 116575 | 135 | 100,65 99.94 99.77 10033 100.04 99.93 100.40
(mmol/L)

Creatinine

(umol/L) g()l—s_() égég’ 100.00 | 100.23 | 101.03 | 100.46 | 99.27 | 98.48 99.57

Glucose . 96.55 100.02 | 98.44 | 99.26 | 98.88 | 96.15 99.94
0.42 32-39

(mmol/L)

Tron 1436 169-

(umol/L) 0’3-57' 177 97.65 101.84 | 101.52 | 100.35 | 98.99 | 99.60 100.68

Lactate 0’75 13.2- 101.35 | 99.50 | 99.13 100.24 | 99.25 | 99.77 100.64

(mmol/L) - 148

Lithium

(mmol/L) gé-so'z ?';"2‘8 99.62 97.37 99.45 98.84 100.98 | 101.98 | 100.16

Magnesium o b 101.16 | 100.00 | 99.48 100.61 | 100.09 | 104.09 | 101.22
0.55 19

(mmol/L)

Phosphorus | 0.25-
(mmol/L) 0.55
Potassium 1.9-
(mmol/L) 2.7

Sodium 161-
(mmol/L) 86-94 | 175
Total pro- 5-11 100-

5.3-5.9 | 95.58 98.08 98.19 99.45 98.19
8.8- <0.25+ mmol/L from target value for all
9.2 levels

101.44 101.26
<0.25+ mmol/L from
target value

<2+ mmol/L from

<2+ mmol/L from target value for all levels
target value

99.26 99.68 99.43 100.30 100.29

tein (g/L) 115 103.45 100.19

Triglyc- 025

erides o 8995 (9921 | 9971 |99.97 [99.67 |99.71 |101.54 | 100.22
055

(mmol/L)

Conclusion

The developed linearity verification material covers the reportable range of the
analyser. The material is stable for 7 days (at +2°C-+8°C) and presents a freeze thaw
stability of up to 3 cycles. This material has the potential to be used with other systems
to ensure accurate sample assessment in clinical chemistry tests.

Effect of Bilirubin Interference on Hemoglobin Quantitation using
the NanoDrop ND-1000 and the Roche Cobas Indices

S. Miller, A. Algeciras-Schimnich. Mayo Clinic, Rochester, MN

Background: Evaluation of hemoglobin and bilirubin concentrations in serum
specimens is an important pre-analytical step to identify potential sources of error in
clinical laboratory measurements. For ELISA based immunoassays, our laboratory
performs determination of hemoglobin and bilirubin concentrations using the
NanoDrop ND-1000 spectrophotometer. Neuron Specific Enolase (NSE) and 14-3-3
are two immunoassays where hemoglobin concentrations as low as 20 mg/dL could
lead to inaccurate results. For these assays, we have observed that in some samples
bilirubin interferes with the NanoDrop measurement of hemoglobin, resulting in
falsely decreased hemoglobin concentrations. The objective of this study was to
evaluate the effect of bilirubin on hemoglobin quantitation using the NanoDrop
spectrophotometer. The Roche Cobas serum indices were evaluated as an alternate
method for hemoglobin quantitation in samples with an elevated bilirubin.

Methods: Correlation between the NanoDrop spectrophotometer and the Roche
Cobas indices measured on a c501 instrument was determined using serum samples
(n=95) with hemoglobin concentrations between 1.3-273 mg/dL. For bilirubin
interference studies, serum pools with various concentrations of hemoglobin (3.5-200
mg/dL) were spiked with increasing concentration of bilirubin (0-15 mg/dL). Samples
were measured on the NanoDrop spectrophotometer and the Roche Cobas ¢501serum
indices. A change of 20% between the nonspiked and bilirubin spiked sample was
considered a significant change.

Results: For hemoglobin concentrations >20mg/dL, the Nanodrop and Roche Cobas
methods showed an excellent agreement with a Spearman correlation coefficient of
0.971, slope of 1.02 and intercept of -5.41 by Passing-Bablok regression fit. When
the hemoglobin concentration was <20 mg/dL, the Spearman correlation coefficient
was 0.699, slope of 0.95 and intercept of -1.49. Hemoglobin quantitation using the
NanoDrop spectrophotometer was susceptible to bilirubin interference. At 20 mg/dL
hemoglobin, a decrease of 30%, 42% and 55% from the unspiked sample was observed
at bilirubin concentrations of 2.5, 3.75 and 5 mg/dL, respectively. A similar bilirubin
dose dependent interference effect was observed for hemoglobin concentrations of
3.5 and 10 mg/dL. At 60 and 200 mg/dL hemoglobin, bilirubin concentrations up to 5
and 15 mg/dL, respectively, did not affect hemoglobin quantitation in the NanoDrop.
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The Roche Cobas hemolysis index was unaffected by up to 15 mg/dL of bilirubin at
hemoglobin concentration of 20, 60 and 200 mg/dL.

Conclusions: Quantitation of low concentrations of hemoglobin (<20mg/dL) using
the NanoDrop spectrometer is significantly affected by bilirubin concentrations as
low as 0.5 mg/dL resulting in falsely low hemoglobin concentrations. The use of
the Roche Cobas H-index is a good alternative method in these situations since this
methodology is not susceptible to bilirubin interference.

Analyzer Maintenance Affects the Observable Sigma Metrics of
Clinical Chemistry Analytes

J. A. Montgomery, W. C. Miller, J. F. Licata. Asante Rogue Regional
Medical Center, Medford, OR

Background: To calculate sigma metrics on paired Beckman Coulter AUS812
analyzers and evaluate the efficacy of measures to improve 3 sigma and 4 sigma
analytes.

Methods: 22 CLIA-regulated analytes were examined across both platforms with
sigma values calculated at two levels of concentration. CLIA total error allowable
(TEa) limits and Unassayed Chemistry Control QAP (Bio-Rad--over four months)
were used to calculate the initial sigma as: Sigma = (TEa%-Bias%)/CV%.
Performance metrics followed a “Plan-Do-Study-Act” model.

Results: One AUS812 (nicknamed Zeus, maintained by day shift) had 35 of 44
analyte/levels at 5 sigma or better. The alternate AU5812 (nicknamed Apollo,
maintained by night shift) had 36 of 44 analyte/levels at 5 sigma or better. Studying
the performance and differences between the two instruments for 3 sigma and 4 sigma
analytes, it was noted that for cholesterol (both levels), Zeus had a lower CV% (i.e.,
2.0, 1.8) resulting in higher sigma values (i.e., 4.3, 5.1) than were observed on Apollo
(i.e., CV% 2.7, 2.8; sigma 3.5, 3.5). Additionally, Zeus Level 2 QC for calcium had
less variation and a higher sigma (i.e., CV% 1.4; sigma 5.5) than Apollo (i.e., CV%
1.7, sigma 4.5). Following the “Plan-Do-Study-Act “model, these observations
inspired a “Plan” to increase the frequency and monitoring of Apollo’s sample probes,
syringe replacement and instrument maintenance. The plan was implemented (“Do”)
and a “Study” of the next two months’ QAP data showed significant improvement in
Apollo’s CV% and sigma values for both cholesterol and calcium, raising the sigma
to above 6 for two consecutive months. Following the study, the “Act” is to continue
monitoring the system.

Conclusion: An assay’s sigma is greatly influenced by CV% and can be improved
with increased maintenance and observation. Changes in instrument performance
over time indicate sigma values are not static and should be monitored periodically.
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Reporting real gene coverage resolution for clinical diagnostic tests

R. L. M. Guedes', M. A. Pereira', F. S. V. Malta!, M. C. M. Freire?, A. C. S.
Ferreira', E. Mateo'. 'Hermes Pardini Institute (Research & Development
Division), Vespasiano, Brazil, *Hermes Pardini Institute (Progenética
Laboratory), Rio de Janeiro, Brazil

Background: Next-generation sequencing (NGS) technology allowed users to
analyze thousand to million of DNA sequences in a short time, revolutionizing the field
of genomics and medical diagnosis. Build a custom panel targeting specific genes or
genomic regions of interest is more cost-effective and useful for studies of disease- or
phenotype-related genes when compared to broader approaches (e.g. whole-genome
and whole-exome sequencing). It is expected that all genes/regions are completely
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covered and it is known that the panel coverage is highly dependent on a wide range of
factors such as the sequencing platform, sequence complexity, nucleotide composition
(GC content), location of variants, uniqueness of regions and primers specificity,
efficiency and interference. Objective: Report a simple tool to analyze the actual
coverage achieved across the targeted regions in each patient panel report. Methods:
The tool was developed in PERL scripting language. Samtools was used to count
sequencing coverage at base-level resolution for a BAM alignment output file. A BED
format file used to design the panel was parsed to extract every gene coordinates and
sizes. Human genome annotation GTF files was used to extract all gene isoforms
coordinates. Results: Two output files are generated: a text file reporting the
percentage of bases above the established coverage threshold for each gene and a total
percentage for the whole panel; and a BED file reporting the coordinates of all bases
below the coverage threshold. The report can be performed for the complete gene
or any specified isoform. The tool tooks only 3°40” minutes to process ~1 million
reads from a panel with 40 gene isoforms with ~130k bases using a single processor
in a common desktop computer. Conclusions: The coverage threshold is an essential
parameter to detect variants in any NGS sequencing experiment. Furthermore, if full
coverage is not achieved, it is recommended to provide the actual values obtained
across the targeted regions for each patient report. We developed a tool to calculate the
percentage of bases above a minimum established coverage threshold for each gene/
region and for the whole panel. This tool is compatible with all sequencing platforms
and can be used to guide primer design for further Sanger sequencing or simply used
to incorporate as essential information in the final individual report.

Comparability of two different urine total protein methods in patients
with monoclonal proteinuria

C. D. Giesen, J. C. Lieske. Mayo Clinic, Rochester, MN

Background: Quantitation of urine total protein has long been problematic. No gold
standard method exists as many protein species are present in varying amounts in
the urine under normal physiological conditions and disease states. All available
assays reliably detect albumin but have well-documented limitations for detecting
monoclonal and other non-albumin proteins. The present study compared two
commercial methods for quantifying urinary total protein in a cohort of patients with
and without kidney disease and with and without known monoclonal M-spikes.

Methods: Waste urine samples were selected for analysis from among those
submitted to the Mayo Clinic Renal Testing Laboratory for random urinalysis (RUA,
n=99) and to the Mayo Clinic Protein Immunology Laboratory for monoclonal protein
testing (n=61). Urine total protein was measured using pyrogallol red (QuanTtest Red,
Redondo Beach CA) and benzethonium chloride (Roche Diagnostics Total Protein
Gen. 2, Indianapolis IN) on a Roche Cobas 6000 ¢501. The pyrogallol red assay was
modified by the addition of 30 mg/L sodium dodecyl sulfate (Sigma-Aldrich, St.
Louis MO) previously observed to increase detection of monoclonal proteins. The
modified pyrogallol red assay, currently used in our laboratory, served as the reference
assay for this analysis

Results: Among the RUA samples without known monoclonal species there was
excellent correlation between the two methodologies by Passing & Bablok analysis
(n=99; y=0.99x+0.79; range 0.9-229.9 mg/dL). Overall bias by Bland-Altman
analysis was also acceptable (10.8% [3 mg/dL]) but was somewhat higher in
samples with a low protein concentration of <10 mg/dL (22.2%) than those in the
more clinically relevant ranges (10-30 mg/dL [4.5%]; >30 mg/dL [3.9%]). Among
the samples with known M-spikes, the Roche assay yielded higher results than the
modified Quantimetrix assay (Passing & Bablok regression y=1.30x+0.32; range 3.5-
623.9 mg/dL; Bland-Altman % Bias = 35.1%).

Conclusion: Both urine total protein assays gave comparable results in random
urine samples obtained from clinic patients with and without kidney disease, a
population in which albumin is usually the major protein present in urine. However,
quantitation of monoclonal proteins was quite variable between these 2 assays, with
the Roche benzethonium chloride assay yielding values approximately 30% greater
than the modified pyrogallol red method. These results have implication regarding
the sensitivity of total protein assays for detecting and quantifying urine monoclonal
proteins. Individual laboratories should take this into account together with their local
patient population when choosing a urine total protein assay.
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Equivalence of urine albumin to creatinine ratio measurements in 12h
overnight urine and first morning urine

L. J. Tolentino', C. B. Maluf', R. C. Fiqueiredo?, R. C. P. dos Reis!, P. G.
Vidigal'. 'School of medicine. Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil, *School of medicine. Universidade Federal de Sdo Jodo
Del’Rei, Sao Jodo Del Rei, Brazil

Background: Sustained albuminuria is a criteria for diagnosis of chronic kidney
disease. Its early identification with adequate management reduces cardiovascular
and renal risk, especially in hypertensives and diabetics. Albuminuria measured with
timed urine is the gold standard, but its collection is laborious and susceptible to
errors. Urine albumin to creatinine ratio (UACR) in random sample is an alternative
to the gold standard. The aim of this study was to evaluate the equivalence between
albuminuria in 12h urine (overnight) compared to first void urine considering the
urinary stasis interval and the collection time. Methods: 123 participants collected
urine for 12h, beginning in the evening. The urine overnight was stored in bottle 1,
and kept in the refrigerator. First morning urine, identified as the urine performed after
waking up, was collected in bottle 2. The hour of all urine collections were registered.
Samples were analyzed using the Vitros 5600 Ortho Clinical Diagnostics Integrated
System (Raritan, New Jersey), at the same analytical run. Equivalence between two
samples was evaluated using Lin’s, Pearson’s and Bland Altman’s methods. Results:
Strong correlation and accordance between tests in samples with a 2 to 4 h stasis
interval was found, being stronger if collected between 06:30 and 08:15 a.m (TAB.1).
Conclusion: Although UACR is recommended for detection of albuminuria, lack
of standardization of sample characteristics is a barrier to its reliability. Our results
indicate that the best sample is obtained between 06:30 and 08:15 a.m. after a
retention interval of 2 to 4 hours which may contribute for better standardization of
albuminuria dosages. TABLE 1Equivalence of UACR measurements in 12h overnight
and first morning urine

CORRELATION
N COEFFICIENT BLAND ALTMAN
Lin r’s Mean Standard Limits of
Pearson difference | deviation | agreement

UACR 12hvs
UACRm 123 | 0,558 0,646 -4,927 29,57 -62,88
UACR 12 hvs
UACR 2-4h 41 0.958 0.974 2.67 11.76 -20.38
UACR 12h vs
UACR 6:30 26 0.994 0.997 0.48 5.16 -9.631

UACR: Urine albumin to creatinine ratio, UACR 12 h: in 12h overnight urine
samples; UACRm: in morning urine samples; UACR 2-4h: in samples with stasis
time of 2 to 4 h; UACR 6:30: collected between 06:30 and 08:15 am.

Establishing and adjusting the calibration interval based on reagent
stability

E. Cho, K. Park, J. Kim, E. Shin, H. Hong, W. Lee, S. Chun, W. Min. 4san
Medical Center, Seoul, Korea, Republic of

Background: The calibration criteria in the guidelines follow the manufacturer’s
recommended interval, but there are many differences in the volume of test
between laboratories, applying the manufacturer’s calibration interval uniformly
is unreasonable. We tried to verify the calibration interval recommended by the
manufacturer by investigating the in-use stability of the reagents in this study.
We compared the point of time when the percent change of calibration factors
exceeds the acceptance criteria with the manufacturer’s recommended calibration
interval. Methods: Using the equipment of Roche cobas 8000 (Roche Diagnostics,
Switzerland), 22 general chemistry items (albumin, ALP, ALT, amylase, AST, BUN,
Ca, cholesterol, CK, creatinine, direct bilirubin [DB], glucose, iron, LD, lipase, Mg,
v-GT, phosphorus [P], total bilirubin [TB], triglyceride [TG], total protein [TP], uric
acid [UA]) were examined. The allowable range of the calibration factor variation
was set as the optimal, desirable, minimum imprecision goal based on the biological
variability and the coefficients of variation (CV) of the cumulative internal quality
control results. For instruments using calibration only reagents, two lot numbers
of reagents were used to evaluate each for 7 days. Only one reagent cassette was
used in each test items and reagent was used only for calibration. The average of
the calibration factor and the 95% confidence interval (CI) were calculated 12 times
a day for each lot number of reagents. In addition, the calibration factors from the
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day when the reagent cassette was installed on the instrument to the maximum 7
days were analyzed using the instrument performing high-volume and small-volume
tests in the actual laboratory. The time at which the 95% CI of the mean percent
change deviates from the acceptance criteria was obtained. Results: Among the
instrument that use calibration-only reagents, instrument performing high-volume and
small-volume tests, there were no differences in the 15 items such as ALT, amylase,
BUN, Ca, cholesterol, CK, creatinine, glucose, iron, LD, lipase, Mg, P, TB and UA
at the time of exceeding the allowable limit. However, in albumin, ALP, AST, DB,
v-GT, TP and TG, it is observed that the earlier time point exceeding the allowable
limit. When applying the optimal goal or the CV, the time point when the limit is
exceeded obtained from the instrument using a calibration-only reagent, compared
with the manufacturer’s recommendation. The albumin, ALP, DB, LD, Mg and TP
were required to shorten the recommended interval of the manufacturer, but Ca needs
to increase the recommended interval. The cholesterol, creatinine, iron, and TG were
found to be consistent with the manufacturer ‘s recommendation. The 11 items such
as ALT, amylase, AST, BUN, CK, glucose, lipase, P, y-GT, TB and UA did not exceed
the limit for 7 days. Conclusion: When the desirable or minimum imprecision goal
are applied as the acceptance criteria, the time point exceeding the allowable limit can
be changed. Therefore, it is necessary to determine the calibration interval according
to the appropriate acceptance criteria and the volume of test rather than the uniform
calibration interval suggested by the manufacturer in the laboratory.

Evaluation of hemolysis interference for high sensitivity cardiac
troponin I immunoassay on ABBOTT Architect i2000 system

Y. Huang, L. Jiang. Sichuan Academy of Medical Science & Sichuan
Provincial Peoples Hospital, Chengdu, China

Background: Hemolysis is the most common endogenous interference that effects
clinical laboratory test results. Our study aims to investigate hemolysis interference
on ABBOTT immunoassay of high sensitivity cardiac troponin I (hs-cTnl), one of the
most important markers for acute myocardial infarction diagnosis.

Methods: None-hemolyzed serum with high concentrations of hs-cTnl was pooled
and spiked with hemolysate. Basal and seven hemolysis groups were constituted with
free hemoglobin levels at 0.0, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0 and 10.0 g/L, respectively.
Each group contains 10 samples with serial hs-cTnl concentration at 10.5 ng/L, 18.2
ng/L, 33.1 ng/L, 63.4 ng/L, 133.6 ng/L, 250.4 ng/L, 532.6 ng/L, 1091.5 ng/L, 2400.7
ng/L and 5257.7 ng/L. Hs-cTnl concentrations for all 80 samples were analyzed in
triplicate on i2000 analyzer (ABBOTT, USA) to evaluate the hemolysis interferences.

Results: ABBOTT hs-cTnl immunoassay had minimal interference with hemolysis.
When applied a previously proposed serial cTnl change criteria to our spiked samples,
no hs-cTnl results were effected by more than 20%, except for 10.5 ng/L (40.0%) and
18.2 ng/L (22.0%) at the free hemoglobin concentration of 10.0 g/L, which is rarely
observed clinically. According to another suggested cTnl change criterion, results
changed by 28 ng/L (All give lower levels) at the hemoglobin concentration above 2.0
g/L. The c¢Tnl concentrations in these samples were at 1091.5 ng/L, 2400.7 ng/L and
5257.7 ng/L, respectively, which were far above cutoff value for clinical diagnosis.
Conclusion: Our results demonstrated that hemolysis has minimal effect on the
immunoassay of hs-cTnl concentration on ABBOTT i2000 system, except for at
very high c¢Tnl levels or at extremely high hemoglobin levels. Thus, hemolysis is
not a confounding factor of the hs-cTnlI assay on ABBOTT i2000 system for clinical
interpretation at most of clinical situations.

501

40- r
2 /

= 304 10.5nglL

g 182 nglL
c 33.1nglL
@ 20- 63.4ngll
£ 1336 nglL
o 2504 nglL
c 104 - 5326 ng/L
(= 1091.5 nglL
Q * 2400.7 nglL.
» 0- 5257.7 nglL
T

=104

20

0 05 10 20 40 60 80 100

Free hemoglobin (g/L)

Tuesday, August 1, 9:30 am — 5:00 pm

Effect of Sodium Citrate on Automated Platelet Count

M. O. Nakashima. Cleveland Clinic, Cleveland, OH

Background: Platelet clumping due to EDTA-induced antibodies can falsely decrease
automated platelet counts. Mechanical disaggregation, such as vortexing, may be
strictly prohibited by hematology analyzer instructions for use. Using sodium citrate
as an anticoagulant has been suggested as an alternative to EDTA to reduce likelihood
of clumping. We did a retrospective analysis to see how results from platelet counts
ordered on citrated samples compared to those obtained from EDTA-anticoagulated
samples.

Methods: Orders for platelet counts in EDTA and citrate which were simultaneously
placed over a period of four months were retrieved from the laboratory information
system. Platelet counts were obtained on Sysmex XE-5000 analyzers (Kobe, Japan).
A 1.1x correction was applied to the citrated count to correct for dilution by the
anticoagulant. Regression analysis was performed (MedCalc v 14.8.1, Ostend,
Belgium).

Results: There were 164 concurrent orders for EDTA and citrate platelet counts.
Platelet clumps were reported in the EDTA samples only for 11 orders (6.7%), the
citrate sample only in 27 orders (16.4%), and in both citrate and EDTA samples in 7
(4.3%) . Linear regression yielded an equation of y = 0.874x + 10.6399 (95% CI for
slope 0.8012-0.9467) with R*= 0.8289 (figure; thick solid line indicates regression,
dashed lines are 95% CI, thin line is y = x). When analyzing only thrombocytopenic
samples (defined as EDTA platelet count <150 x 10%/L), y = 10.259x + 0.9201 (95%
CI for slope 0.9092-1.1425) with R? = 0.7528.

a0 |-

Citrate
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Conclusion: Use of citrate anticoagulant does not prevent platelet clumps, and citrate
samples were more likely to contain platelet clumps than EDTA samples. Although
there was a relatively linear correlation between the results, there was bias in the
citrate result. In thrombocytopenic samples, bias was smaller, however there was
higher variability. These counts should be interpreted with caution especially in
thrombocytopenic patients.

Automated urinary NGAL assay for early acute kidney injury
detection

N. Voskoboev, T. S. Larson, J. C. Lieske. Mayo Clinic, Rochester, MN

Background: Urinary Neutrophil Gelatinase-Associated Lipocalin (NGAL) is one
potential biomarker for early detection of acute kidney injury (AKI), since it increases
before serum creatinine or even cystatin C. However, previous NGAL assays were not
available on platforms that would allow rapid and cost efficient turnaround for clinical
use. Here we validated an NGAL assay developed for a chemistry autoanalyzer

Methods: An enzymatic NGAL assay (BioPorto Diagnostics A/S, Denmark) was
studied using a Cobas ¢501 chemistry analyzer (Roche Diagnostics, Indianapolis, IN).
Validation was performed using residual urine samples from patients with and without
documented kidney damage. All samples were centrifuged to remove white blood
cells which are known to artificially increase NGAL values. A reference value study
was completed in healthy volunteers without known kidney disease (54 females, age
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24-85 years old; 42 males 23-85 years old). Accuracy was assessed via spike recovery.
Mixing recovery was performed using high and low concentration samples in 1:1
ratios. Mean (range) % recovery was calculated as (measured/expected x100%) for
each experiment with recoveries of 100+/-10% considered acceptable. Serial dilution
was performed in water.

Results: This automated urinary NGAL assay was analytically robust between 40
ng/mL and 3000 ng/mL. Intrassay precision was acceptable (5%) at 112 ng/mL, and
improved to 2% at 2084 ng/mL. Average recovery with serial dilutions using water,
calculated as (measured/expected x100%), was 94%. Recovery upon mixing high and
low samples 1:1 (n=3 pairs) was 101%. The upper 95% reference value in the healthy
male and female donors was 109ng/mL. Samples were stable after centrifugation
for up to 7 days ambient, 4°C, -20°C, or -70°C, with toluene or sodium bicarbonate
preservatives, and with up to 3 freeze-thaw cycles. The analytic turnaround time is
12 minutes.

Conclusion: An automated NGAL assay can be used on a chemistry analyzer to
rapidly and accurately quantitate NGAL in urine. This platform should facilitate
widespread clinical validation studies and implementation into practice if clinical
utility is demonstrated.

Evaluation of BD Vacutainer® Barricor™ Plasma Blood Collection
Tubes Under Various Transport Conditions

K. McDougall, B. Gormley. BD, Franklin Lakes, NJ

Objective: Two studies were performed to assess the integrity of the barrier in BD
Vacutainer® Barricor™ Plasma Blood Collection Tubes (BD Barricor) under various
transport conditions. One study evaluated filled tubes transported via a pneumatic
transport system (PTS) pre- and post-centrifugation to determine if there was any
effect on the mechanical separator in BD Barricor Tubes; the second study evaluated
filled tubes during simulated ground transportation conditions post centrifugation for
maintenance of the separator barrier.

Background: Although pneumatic tube systems (PTS) provide a rapid means of
tube transport to the laboratory, the samples withstand forces of pressure, such as
changes in air pressure, movement or shaking of blood in the test tube, vibrations,
and sudden accelerations and decelerations. Studies tested the effect of PTS on the
mechanical separator in BD Barricor Tubes. Barrier integrity was also assessed under
simulated ground transportation conditions that were designed to emulate conditions
that centrifuged blood specimens collected in BD Barricor Tubes would be subjected
to during transport from remote clinics and physicians’ offices to a testing laboratory.

Methods: Three hundred 3.0 mL, 13x75 mm and 300 4.5 mL, 13x100 mm BD
Barricor Tubes were filled with sheep’s blood prior to centrifugation, inspected for
correct positioning of the separator and transported in the PTS. Six hundred varied
draw BD Barricor Tubes were filled with sheep’s blood and centrifuged at 4000g
for 3 minutes. Tubes with no or trace hemolysis were subjected to the PTS and re-
inspected for plasma color change, an indicator of barrier leakage and loss of barrier
integrity. To simulate ground transportation conditions, bagged human blood in 300
BD Barricor Tubes each of 3.0 mL, 13x75 mm and 4.5 mL, 5.5 mL, 13x 100 mm, was
centrifuged at 4000g for 3 minutes and inspected at four time intervals.

Results: Pre-centrifugation, post PTS transport showed no separator movement from
the original position. There was no loss of barrier integrity in 300 3.0 mL and 299
4.5 mL BD Barricor Tubes and post PTS transport for varied draw tubes. The 95%
confidence limit for the failure rate was less than 1.0% for all tube configurations.
This demonstrated compatibility for PTS transport, as all tubes maintained barrier
integrity through simulated transportation. No deterioration was observed in barrier
performance, which met the acceptance criterion of 95% confidence of 95% reliability
to maintain barrier integrity at each time interval.

Conclusions: The mechanical separator in BD Barricor Tubes maintained its position
at the top of the uncentrifuged tubes through pneumatic tube transport. The separator
formed a robust barrier between cells and plasma in centrifuged tubes, which remained
integral throughout the transport conditions.
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Differential interferences of a kinetic Jaffe creatinine method by three
ketones

D. Li', C. Cheng? S. Wong', M. Pudek'. 'Vancouver General Hospital,
Vancouver, BC, Canada, *University of British Columbia, Vancouver, BC,
Canada

Objective:

It is well-known that ketones interfere with creatinine measurement by Jaffe
methods. However, which ketone(s) are responsible for this interference have not
been previously elucidated. Here we report the effects of beta-hydroxybutyrate,
acetoacetate, and acetone on creatinine analysis by a Jaffe method and an enzymatic
method. We also propose the use of a creatinine gap in the differential diagnosis of
an excess osmolal gap.

Methods:

DL-beta-hydroxybutyric acid sodium salt and lithium acetoacetate were purchased
from Sigma-Aldrich, acetone from Thermo Fisher Scientific. Stock solutions of beta-
hydroxybutyrate, acetoacetate, and acetone were prepared in distilled water. Plasma
samples with creatinine concentration of ~80 umol/L were pooled. The pooled plasma
was spiked with distilled water (control) or with the prepared stock ketone solutions
to create specimens with varying ketone concentrations. Creatinine levels in these
spiked samples were measured by both a kinetic Jaffe method (Siemens Vista) and
an enzymatic method (ABL800). The creatinine gap was calculated as the Vista
creatinine concentration - the ABL800 creatinine concentration. Beta-hydroxybutyrate
was measured on the Vista, acetone by gas chromatography; acetoacetate level was
estimated by the sample’s lithium concentration, as measured on the Vista platform.

Results:

Ketones do not interfere with the enzymatic creatinine method. In contrast, ketone-
specific interferences are observed with the kinetic Jaffe creatinine method: acetone
causes concentration-dependent falsely high creatinine levels, acetoacetate causes
concentration-dependent falsely low creatinine levels, and beta-hydroxybutyrate does
not interfere with the creatinine measurement (see figure).

Conclusion:

Ketones interfere with creatinine analysis by the kinetic Jaffe method. This
interference is ketone-specific. Osmolal gap, anion gap, and lactate gap are often
used to expedite diagnosis and treatment of toxic alcohol ingestions. As acetone is
the metabolite of isopropanol, calculation of the creatinine gap, as determined by
creatinine measurements between Vista and ABL800 analyzers, can be used as a
surrogate marker for isopropanol ingestion.
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Negative interference by Calcium Dobesilate in Five Trinder Reaction
Assays

X. Guo, L. Qiu. Peking Union Medical College Hospital, Chinese Academic
Medical Science and Peking Union Medical Col, Beijing, China

Background: Previously, we reported the strong negative interference of calcium
dobesilate, a vasoprotective agent, in creatinine assays involving the Trinder reaction.
It is hypothesized that a similar effect occurs in the detection of uric acid (UA), total
cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C),
and low-density lipoprotein cholesterol (LDL-C). The interference of calcium
dobesilate in the five serum analytes was investigated.

Methods: Calcium dobesilate standard was added into two sets of the blank serum of
each analyte at final concentrations of 0, 2, 4, 8, 16, 32, and 64 pg/mL. Each analyte
was measured using eight different assay systems. The percentage deviation of each
analyte value was calculated between each drug concentration and the drug-free
samples, and the effects were compared among eight different assay systems for each
analyte.

Results: Considering the clinically acceptable deviation of +£4.5% for UA, the
exogenous addition of calcium dobesilate clearly exhibited dose-dependent negative
interference with the determination of UA in all seven Trinder reaction-based assays
(Figure 1). In the presence of 16mg/mL calcium dobesilate, all seven Trinder reaction-
based UA assays exhibited deviations ranging from -6.3% to -21.2% in the low UA
serum group (Figure 1A). As a control assay, the Siemens system using the Uricase-
UV method did not show any interference (Figure 1). The clinically acceptable error
levels for TC, TG, HDL-C, and LDL-C were defined as+4.0%, £5.0%, +5.2%, and
+6.8%, respectively. At 16 pg/mL calcium dobesilate, six TG assay systems, three
HDL-C assay systems and one TC assay system exhibited negative drug interference.
The deviations for all eight LDL-C assay systems were less than 6.8% at calcium
dobesilate concentrations <64 pg/mL.

Conclusion: Calcium dobesilate negatively interferes with the detection of UA, TG,
TC, and HDL-C in assay systems based on the Trinder reaction. The effect was most
significant in UA and TG detection but imperceptible for LDL-C detection.
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Calcium Dobesilate can Negatively Interfere with the Detection of
Glycated Albumin

X. Guo, L. Qiu. Peking Union Medical College Hospital, Chinese Academic
Medical Science and Peking Union Medical Col, Beijing, China

Background: Glycated albumin (GA) is considered as a potential intermediate-
term glycation index to fill the gap between self-monitoring of blood glucose and
haemoglobin Alc testing in diabetes management ADDIN NE.Ref.{6BOF0033-
2506-4A2A-AF78-F095247FA411}. The enzymatic method has been the primary
method for assessing GA in medical laboratories owing to its high sensitivity and
specificity, and ability for automated analysis. However, recently, we noted that
calcium dobesilate, which is a vasoprotective agent widely used for the treatment of
diabetic retinopathy, can negatively interfere with GA detection using the enzymatic
method.

Methods: We quantified this analytical interference using both in vitro and in vivo
methods. A calcium dobesilate standard was added to 3 serum samples (GA levels:
39.4%, 23.3%, and 17.6%, respectively) to prepare dose-response series according
to the CLSI EP7-A2 guidelines. For in vivo interference experiments, baseline serum
samples were collected from 8 healthy participants. Calcium dobesilate (500 mg) was
then administered orally 3 times daily for 3 days to achieve a steady state according
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to pharmacokinetic information. Fasting blood samples were collected at trough drug
levels on the morning of the 4th day (0 hours), and at 2 hours after administering
another 500-mg dose of calcium dobesilate. GA levels were measured with the
Asahi Kasei GA assay (Asahi Kasei, Inc., Japan) using a Beckman AU5800 analyser
(Beckman Coulter, Inc., Brea, CA), according to the manufacturer’s recommended
procedure. Calcium dobesilate (mg/mL) concentrations were measured using a high-
performance liquid chromatography method.

Results: The exogenous addition of calcium dobesilate clearly exhibited dose-
dependent negative interference with GA determination. In the presence of 16 mg/
mL calcium dobesilate, the percentage deviations from drug-free serum were -9.9%,
-11.6%, and -10.2% for the high-, medium-, and low-GA interference samples,
respectively. The degree of interference reached about 30% at a calcium dobesilate
concentration of 64 pg/mL. In the in vivo interference experiments, after 3 days
of calcium dobesilate administration, the mean calcium dobesilate concentrations
at 0 and 2 hours were 7.33 (range, 4.63-9.55; interquartile range [IQR], 6.25-8.18)
and 18.52 (range, 7.04-20.2; IQR, 15.90-19.67) mg/mL, respectively, resulting in
a decrease in GA values of -4.8% and -12.8%, respectively, relative to that in the
baseline control samples.

Calcium dobesilate is believed to remain mainly in its original form after excretion
through the kidney and intestinal tract. Currently, the recommended clinical dose
of calcium dobesilate is 500 mg TID, and its steady-state plasma concentration is
estimated to be above 15 pg/mL. We previously reported that calcium dobesilate
interfered in creatinine assays using the Trinder reaction method. We also noted that
the calcium dobesilate concentration in patients administered this drug reached 63.35
pg/mL, and interference is expected to be more substantial at such high concentrations.

Conclusion: In conclusion, calcium dobesilate was confirmed to negatively interfere
with GA determination in both in vitro and in vivo experiments, which may result
in false glycaemic status evaluations in the management of diabetic patients. Extra
care should be taken in the evaluation of GA levels in patients receiving calcium
dobesilate.

Evaluation of Sekisui LDL-C Reagent against Wako LDL-C Reagent
on Beckman Coulter AU5800 and its Impact on Patient and External
Quality Assurance Results

S. Phun, Z. Yang, S. Saw, S. Sethi. National University Hospital, Singapore,
Singapore

Background: National University Hospita(NUH) has participated and achieved
satisfactory results in College of American Pathologists(CAP) surveys for LDL-
Cholesterol(LDL-C) for many years. In April 2014, we changed to Beckman
Coulter AUS800 and observed higher recovery than our peers for all our CAP
General Chemistry and Accuracy-Based surveys. Our investigations revealed that
Sekisui Medical Co. Ltd LDL-C reagent was supplied to US customers and Wako
Pure Chemical Industries Ltd LDL-C reagent to customers outside US. Both
LDL-C reagents passed the Centre for Disease Control and Prevention(CDC) Lipid
Standardisation Program and both calibrators were traceable to CDC Reference
method. However, the differences in method performance between the two reagents
were not evaluated in detail.

Methods: The study was performed over a period of 5 days with daily calibrations
and valid QC runs. Three methods were evaluated- Sekisui(Reference method),
Wako(Test Method 1) and Wako with adjusted LDL calibration factor(Test Method
2). A total of 200 fresh patient samples with Triglyceride values less than 2.25mmol/L
and LDL-C values across analytical measurement range were tested. The correlation
results were evaluated for percent bias from Reference Method across clinically
significant decision levels.

Results:Both Test Methods 1 and 2 had an over-recovery ranging from 10.9-20.3%
and 2.4-10.9% respectively. Test Method 2 achieved closer recovery compared to
Reference Method using calibrator adjustment alone. The table below shows the
percent bias of the Test Methods.

Percent Bias from Reference Method Based on Best Fit Line

LDL-C Clinical Decision Levels Test Method 1 Test Method 2
2.6 mmol/L 20.3% 10.9%
3.4mmol/L 15.6% 6.6%

4.1 mmol/L 13.0% 4.3%

4.9 mmol/L 10.9% 2.4%

Conclusion: This study highlights the problems faced by international customers
when diagnostic companies provide different reagents to different parts of the

69" AACC Annual Scientific Meeting Abstracts, 2017 S85



Tuesday, August 1, 9:30 am — 5:00 pm

world, leading to the laboratories’ inability to obtain appropriate performance (and
sometimes failure) when assessed against peers in CAP surveys.

Multivariate Models for Combinations of Hemolysis, Icterus, and
Lipemia Interference

C. McCudden, N. Mitchell, T. Ranko, A. Burgess. The Ottawa Hospital,
Ottawa, ON, Canada

Background: Hemolysis, icterus, and lipemia interferences can affect the accuracy of
patient results. Both manufacturers and laboratories spend considerable financial and
personnel resources performing interference studies, but there remains limited data
on the effect of combinations of interferences. The objective of this study was to use
multivariate experimental design to efficiently determine the effect of combinations
of hemolysis, icterus, and lipemia interferences on common biochemistry test results.

Methods: To model the combined effects of hemolysis, icterus, and lipemia on
creatinine, HDL-cholesterol, AST, and ALT, we used a face-centered central
composite design (CCD). CCD is an efficient experimental design method using
limited experimental data to model individual factors on a response; in this study,
factors included hemolysis, icterus (conjugated and unconjugated), lipemia, and
analyte concentration and the response was %recovery. Interferences were added in
combination to represent low, medium, and high values for each. The design yielded
a mathematical model for each analyte and interference combination with only 30
samples. Analytes were tested on the Siemens Vista 1500, where %recovery was
calculated as: (expected - measured)/expected. Results were analyzed using response
surface modeling to identify linear and exponential effects and well as interactions
(e.g. hemolysis:lipemia in combination).

Results: At low concentrations, AST showed markedly increased recovery due to
hemolysis. Also at low analyte concentrations, ALT was subject to positive bias
due to lipemia interference. There was significant positive bias on HDL-cholesterol
recovery in the combined presence of hemolysis and conjugated bilirubin. Enzymatic
creatinine showed positive bias with icterus and hemolysis in combination.
Conclusion: Creatinine and HDL-cholesterol showed an until now unrecognized
synergistic positive bias from hemolysis and icterus. ALT and AST analysis confirmed
existing package insert information supporting that there is no multivariate effect from
interference combinations. Multivariate experimental design is an efficient way to
obtain complete data for multiple interferences in combination.
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Study of hemolysis of samples by hospital services.

D. Gonzalez Benito, R. Escobar Conesa, V. Garcia Moreira, A. Llorente
Torres, E. Fernandez Rodriguez. Hospital Universitario de Cabueries,
Gijon, Spain

Background: The main goal of clinical laboratories is to obtain results with precision
and accuracy. The hemolysis is produced by a wrong sampling and/or an incorrect
sample shipment. It also involves the most frequent analytical interference and it is
the cause of 60 percent of the rejected samples in the laboratory. As consequence, it
produces an alteration of the results, and therefore, a wrong diagnosis or treatment
plan may be reached. Our goal is to conduct a detailed study of the hemolysis in the
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received blood samples for biochemical analysis in our emergency laboratory from
different clinical departments of the hospital and to assess the results.

Methods: During 1 year (From February 2015 to January 2016) a total of 54035
samples were studied from different clinical departments of the hospital (emergency
room, internal medicine, operating room, neonatology, intensive care unit, gynecology
and surgery and traumatology).

The degree of hemolysis was measured by absorbance at Dimension EXL 200 via
standardized index HIL (hemolysis, icterus and lipemia) and it was classified into 3
types: non-hemolyzed (NH) <25 mg/dl of hemoglobin, slightly hemolyzed (SH) 25-
200 mg/dl of hemoglobin, and heavily hemolyzed (HH) >200 mg/dl of hemoglobin
or visible hemolysis.

Results: We observed that the percentage of hemolysis is very different depending
on the department that the samples are handled. The highest hemolysis degree is the
in neonatology (19.78% SH and 2.25% HH) and in emergency services (21.67% SH
and 3.41% HH). On the other hand, we observed a minor ratio of hemolyzed samples
from operating room (3.11% SH and 0.22% HH) and from surgery and traumatology
(5.03% SH and 0.44% HH).

Conclusions: We believe that the main cause of these differences is the sample
extraction. In neonatology, the main cause of the difficulty in the sample extraction
is the type of patients, while in emergencies, the difference may be caused by some
of these reasons: the extraction by direct venipuncture, the possible lower training
and the excessive changes in the staff, the higher quantity of work and the type of
patient, among other reasons. On the other hand, we observe less hemolyzed samples
from surgery room and from traumatology, probably for opposite reasons (as a clearer
protocol of sampling, made with more time and accuracy), comparing with the
emergency department.

Glucose preanalytical variation: Influence of time-to-centrifugation
and environment temperature

L. Bautista Balbas, R. Gomez Rioja, M. Duque Alcorta, C. Eisman Valdés,
L. Alba Valdivia, A. Bufio Soto. Hospital La Paz, Madrid, Spain

Background: Glucose determination in samples collected in external centers is very
susceptible to preanalytical errors; particularly due to glucose consumption. In this
observational study we want to describe these variations in our particular conditions
(Northern area of Madrid, Spain).

Materials and methods: We retrospectively gathered the serum glucose results of
outpatients (primary care and specialized care) from 2015-2016; all these were drawn
outside our hospital and delivered by road in portable non-electric coolers.

We calculated the time-to-centrifugation (TTC) according to our daily preanalytical
unit logbook and we estimated the approximate TTC for each centre. We obtained
the Average monthly temperatures in our area from Spanish Meteorological Agency
(AEMET). We classified the samples in early centrifugation (before road transport, in
less than 30 minutes), close centers (30-90 minutes), distant centers (90-120 minutes)
and very distant centers (more than 120 minutes). Glucose was measured in Advia
2400 (Siemens Healthineers) (hexokinase).

Results: We gathered 361,268 results: 39228 in Early centrifugation, 134311 in Close

centers, 164245 in Distant centers and 23485 in Very distant centers. Slight
differences were observed in the mean age between the groups (52-56), and in sex
(37-40% males).

In a general linear model age, sex, the average TTC of the centre and Average monthly
temperature (°C) in our area were significantly associated with the glucose value
(although, as we expected, these factors only explained a small percentage of the
patient results variability: R*=0.109).

Conclusions: Observed glucose variations of up to 10 mg/dL between groups of
samples are coherent with described glycolysis rates of 2-7% per hour. This could
be prevented by using tubes with glycolysis inhibitors or centrifuging samples in
collection centers.

We can conclude from these observational results that in part due to preanalytical
factors serum glucose results could vary up to 10% in samples from external centers.
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Assessment of Lipemia Interference using Human Triglyceride-Rich
Lipoproteins

J. P. Nagy', R. Nguyen?, J. H. Contois'. 'True Health Diagnostics,
Richmond, VA, *Sun Diagnostics, New Gloucester, ME

Background: IntraLipid® continues to be used as a lipemia interferent despite
data that suggests it fails to replicate the lipemia seen with human lipoproteins.
Therefore, we evaluated interference by triglycerides on common chemistry tests
and compared results to manufacturer’s claims based on IntraLipid. Methods:
Base Pool was prepared using serum pools with low triglycerides. High Pool was
prepared by spiking concentrated triglyceride-rich lipoprotein (TRL) into the Base
Pool (Assurance™ Interference Test Kit, Sun Diagnostics, New Gloucester, ME).
Base Pool and High Pool were intermixed to create five levels of triglycerides (107,
397, 677, 964, and 1227 mg/dL). Multiple analytes were measured on the Beckman
AUS800. Results: Minimal interference was seen with alkaline phosphatase (ALP),
alanine aminotransferase (ALT), aspartate aminotransferase (AST), amylase (AMY),
bicarbonate (CO2), Calcium (CA), creatine kinase (CK), gamma-glutamyltransferase
(GGT), lactate dehydrogenase (LDH), lipase (LIP), magnesium (MG), phosphorus
(PHOS), total protein (TP), apolipoprotein Al (ApoAl), uric acid (UA), adiponectin
(ADN), cystatin C (CYSC), high sensitivity C-reactive protein (hsCRP), ferritin
(FER), 1,5-anhydroglucitol (1,5-AG), potassium (K), or chloride (CL), consistent
with manufacturer claims using IntraLipid. We saw less lipemia interference with
TRL compared to manufacturer’s claim using IntraLipid for total bilirubin (TBIL),
direct bilirubin (DBIL), iron (FE), urea nitrogen (BUN), and creatinine (CRE). We
saw no TRL interference with K or CL, although higher triglyceride concentration
likely support manufacturer’s claim of potential decrease due to volume displacement.
Sodium (NA), however, did display decreasing values with increased triglyceride
concentrations. Albumin (ALB), low-density lipoprotein cholesterol (LDL-C),
and high-density lipoprotein cholesterol (HDL-C) concentrations increased with
increasing triglyceride interferent concentration, in contrast with manufacturers’
claims of minimal lipemia interference using IntraLipid. Conclusion: The use of TRL
versus IntraLipid as an interferent offers a more accurate depiction of the potential for
triglyceride interference during laboratory testing.
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Recognition of Rare Hemoglobin Variants during Hemoglobin Alc
Analysis by Capillary Electrophoresis

S. W. Strickland', S. T. Campbell', R. R. Little?, D. E. Bruns!, L. A. L.
Bazydlo'. University of Virginia, Charlottesville, VA, *University of
Missouri Diabetes Diagnostics Laboratory, Columbia, MO

Background: Hemoglobin Alc (HbAlc) is the result of a non-enzymatic glycation
of hemoglobin A and is measured by multiple analytical techniques, including
immunoassay, boronate affinity chromatography, HPLC, and capillary electrophoresis.
Few studies have investigated the effects of rare variants on HbA1c analysis by high
resolution capillary electrophoresis (CE).

Methods: During routine HbAlc analysis by CE in our laboratory, potential
hemoglobin variants were identified by examination of CE electropherograms.
Variants were confirmed by sequencing and Alc was subsequently measured in
selected samples by 3 additional HbAlc measurement procedures (2 ion-exchange
HPLC and 1 boronate HPLC).

Results: During a 13-month period, 35 patients were identified as having an
“atypical profile” with the CE method. Of those, 11 samples were confirmed to have
hemoglobin variants and 6 samples appeared to harbor a hemoglobin variant, but
additional blood samples for sequencing were unavailable. Four variants (Hb Roanne,
La Desirade, Nouakchott, and A2 prime) had not been reported previously to influence
the quantification of HbA lc by the CE method. Three of these variants (Hb Roanne,
La Desirade, and Fannin-Lubbock) were further tested by 3 additional methods for
measurement of HbAlc, and the results were compared to the CE results. HbAlc as
measured by the CE method differed by 0.8%, 0.7%, and 2.2% for Hb Roanne, La
Desirade, and Fannin-Lubbock, respectively, from the mean of the other 3 methods.
Hb Roanne and Fannin-Lubbock were resolved from HbA only by the high resolution
CE method and not by either HPLC method (ion-exchange or boronate affinity), while
Hb La Desirade displayed aberrant peaks only in the CE and the G8 Tosoh HPLC
methods.

Conclusions: Failure to identify these silent variants could lead to misleading HbAlc
results and negatively impact patient outcomes. The high resolution of the CE method
allows for better identification of hemoglobin variants in patients requiring routine
HbA 1c analysis. For patients with a hemoglobin variant that prevents measurement by
HPLC or CE, another method is needed or alternative assays, such as measurement of
fructosamine or glycated albumin, may also be required for appropriately monitoring
glycemic control.

Effect of Seasonal Temperature on Specimens Stored Outside in
Courier Lock Boxes

J. R. Wiencek, J. H. Nichols. Vanderbilt University Medical Center,
Nashville, TN

Background: Lock boxes for patient specimens are commonly used by outpatient
clinics to store processed specimens awaiting pick-up for courier transport to
a laboratory. Temperature conditions and delays in courier pick-up are critical
factors in the preanalytic quality of these specimens and have not received rigorous
investigation.

Objective: To determine the effects of sample exposure to ambient temperature
changes and delayed shipping conditions (over a weekend) on several commonly
measured analytes in the clinical laboratory at different times of the year.

Methods: Paired lithium heparin BD PST Vacutainer® tubes were drawn from healthy
volunteers (n=4) during four seasons (winter, spring, summer, fall) in the Southern
US. Specimens were processed immediately after collection. Paired specimens
were analyzed either immediately by Abbott Architect analyzers or after 72 hours
of holding at ambient temperature in an outside courier lock-box. Temperature was
continuously monitored every 15min with an INKBIRD Temperature Data Logger.
Each sample was analyzed for a comprehensive metabolic panel, lipid profile, thyroid
panel and Vitamin D. Acceptable tolerance limits for analytes were determined by
significant change limit (SCL) analysis. For each analyte, SCLs were calculated from
12-months of cumulative performance data (quality control coefficient of variation)
multiplied by +2.8.

Results: The average temperatures were: winter -3.1°C (Range: -9.9-22.3°C), spring
16.1°C (Range: 7.0-25.2°C), summer 25.0°C (Range: 21.4-29.8°C) and fall 10.6°C
(Range: 2.2-22.8°C). Large deviations were observed for glucose, K, and AST when
compared to initial measurements across all seasons. Colder temperatures seen in the
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fall and winter experiments showed 7/21 and 6/21 of the analytes were outside of the
SCL tolerance limits (black shaded bars in seasonal graphs p<0.05 from t). More
analytes were affected by warmer seasons with 10/21 in spring and 9/21 in summer
outside SCL tolerance limits.

Conclusion: Delayed sample delivery and fluctuating seasonal temperatures in the
Southern US are important sources of preanalytical error.

Winter

Spring

% Changs from Basaline
% Change from Baseline

TS ;;;,:;x.-‘:;, e E A, ,,; ?-;;A:z ‘-‘;;» LT
Summer Fall
§ 5 -
B . '
H E g
H H
o ]
& &
__. S uzjx:f,x:{i «:,:;:y .é:;,f s :{ f / ';"\.f; Y :?/,_': f}' ;’,:;.& .-‘:;,f, Fead .:}f

Surface Characterization and Free Thyroid Hormone Measurements
of Chemically Modified Polyethylene Terephthalate Films and Blood
Collection Tubes (BCT) to Eliminate Potential BCT Surfactant
Interference on Some Immunoassay Tests

E. Jalali Dil', S. Kim?, A. Saffar', A. Sattayapiwat®, V. Esguerra®, A. Ajji',
R. Zare?, R. A. Bowen®. 'Ecole Polytechnique de Montreal, Montreal, QC,
Canada, *University of California, San Francisco, San Francisco, CA,
3Stanford University, Palo Alto, CA

Background: Blood collection tubes (BCTs) are not inert specimen carriers, as shown
by some studies reporting significant differences in serum hormone concentrations
collected in polyethylene terephthalate (PET) BCTs due to surfactants. We recently
developed chemically modified BCTs (chemoPETs) that have an interior surface
similar to glass BCT and lacks surfactant(s). However, the chemoPET surfaces
were not fully characterized and free triiodothyronine (FT,) and free thyroxine
(FT,) concentrations were not studied. Free thyroid hormones in blood is important

Factors Affecting Test Results

decrease from 70° for unmodified PET to 44° for chemoPET film surfaces and the
surface energy and polarity increased from 37.9 to 51.9 (mJ/m?) and 25% to 71%,
respectively. These results clearly indicate that the chemoPET surface is more
hydrophilic than the unmodified PET. No statistically significant differences in FT,
(p=0.01) and FT, (»p=0.77) concentrations were observed when chemoPET and other
BCTs were compared to glass BCTs. However, compared to glass tubes, clinically
significant differences were found in FT, (6.71%; desirable bias: 4.80%) and FT,
(3.36%; desirable bias: 3.30%) concentrations in SST and RST tubes, respectively.
Conclusion: ChemoPET tubes may be used to eliminate BCTs that contain surfactants
known to interfere with some immunoassays.

Risk Factors Associated with Indeterminate QuantiFERON-TB Gold
In-Tube Assay Results in Diagnosis of Latent Tuberculosis Infection

Y. J. Choi', S. J. Kee!, E. J. Won', Y. J. Kwon', H. S. Lee!, H. J. Choi', J.
H. Shin!, B. H. Park?, S. P. Suh'. ‘Chonnam National University Hospital,
Gwangju, Korea, Republic of, ‘Mokpo National University, Muan, Korea,
Republic of

Background: QuantiFERON-TB Gold-In Tube test (QFT-GIT) is a recommended
method for diagnosing latent TB in general population. However, indeterminate
results of GFT-GIT are is a well-documented limitation. The aims of this study were
to identify factors associated with indeterminate results and to investigate the impact
of using automated enzyme-linked immunosorbent assay (ELISA) processor on QFT-
GIT results.

Methods: We performed univariate and multivariate logistic regression analysis to
QFT-GIT results in Chonnam National University Hospital, from March 2009 to
February 2013. We also compared precision between manual methods and automated
methods on QFT-GIT assay.

Results: Among the total of 4,925 QFT-GIT results, 4,501 (90.9%) were determinate
results and 451 (9.1%) were indeterminate results. In univariate analysis, age, season,
turnaround time (TAT), ELISA processing methods, lymphocyte count, neutrophil/
lymphocyte ratio, platelet count, hemoglobin, albumin, and C-reactive protein
(CRP) were associated with indeterminate results. In multivariate analysis with all
factors above, younger age (P <0.001), winter (P <0.01), prolonged TAT (P <0.01),
automated method (P <0.001), higher neutrophil/lymphocyte ratio (P <0.001), higher
platelet count (P <0.05), lower hemoglobin (P <0.01), lower albumin (P <0.05), higher
CRP (P <0.05) were significantly independent predictors of indeterminate results.
Automated methods presented higher precision in lower concentration samples.
Conclusion: Using automated ELISA processor on QFT-GIT assay was factors that
reduce indeterminate results and could be controlled in clinical laboratory. We expect
that automated methods may contribute accurate clinical decision by reduction of
indeterminate results.

because they are metabolically active and useful for the diagnosis of thyroid di
This study’s first objective is to characterize and compare unmodified PET and
chemoPET film surfaces to determine if the latter is significantly hydrophilic. The
second objective is to determine if the biases in FT, and FT, concentrations from
chemoPET and other serum BCTs compared to glass tubes are statistically and/or
clinically significant. Methods: PET and chemoPET film surfaces were characterized
by X-ray photoelectron spectroscopy (XPS), time-of-flight secondary ion mass
spectrometry (ToF-SIMS), and scanning electron microscopy (SEM). The PET film
contact angles and surface energy were determined with liquid probes. For serum
specimens, one glass (control BCT) and five plastic (Vacuette™, SST™, RST™,
plain red-top, and chemoPET) BCT types were used. The chemoPET film and tubes
were made from a base-catalyzed transesterification reaction. Blood samples were
drawn in a randomized order from 25 volunteers (10 males, 15 females; age range:
25-70 years), mixed, and allowed to clot for 1 hour. Following centrifugation, serum
specimens were transferred to plastic tubes and stored at -70 °C until analysis. The
concentrations of FT, and FT, in the BCTs were analyzed in singleton on an Immulite
1000 instrument. Repeated measures ANOVA with Bonferroni correction were used
to determine significant differences in FT, and FT, concentrations. To assess whether
the BCT-related biases (deviation from glass tubes) were clinically significant for
FT,and FT, concentrations, each BCT bias was compared to the desirable allowable
bias, derived from biological variation. Results: XPS analysis results indicate that
the carbon/oxygen ratio on the PET film surfaces decreased from 2.9 for unmodified
PET to 2.1 for chemoPET surfaces. Tof-SIMS analysis shows a higher peak intensity
of oxygen and hydroxyl groups on the chemoPET compared to unmodified PET
film surface. The surface topography by SEM demonstrated that the chemoPET film
surface was smooth without any holes. Water contact angle measurements show a
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Comparison of Electrophoretic Systems to Detect Occult IgA
Monoclonal Immunoglobulins

D. Yin!, K. Cost?, R. Elin'. 'University of Louisville, LOUISVILLE, KY,
’Norton Hospital, LOUISVILLE, KY

Background: Monoclonal immunoglobulins (MI) are diagnostic and prognostic
biomarkers for several clonal diseases including multiple myeloma — these antibodies
(IgG, IgA, IgM, IgD, and IgE) are secreted by mature plasma cells. Approximately
3-4% of patients with multiple myeloma do not produce or secrete monoclonals
proteins. Mls are screened using serum protein electrophoresis (SPE), where proteins
are separated in an agarose gel based on their electrophoretic mobility and charge
distribution of the protein to produce a pattern of major fractions: albumin, alpha-1,
alpha-2, beta, and polyclonal gamma globulins. Mls are present in the gamma
globulin region, but can also be found in the beta region or alpha-2, which can make
quantitation and interpretation inaccurate. Elevated beta globulin, of which the major
fraction is transferrin, may be an indication for iron deficiency anemia, 3" trimester
pregnancy, or the use of oral contraceptives. Capillary electrophoresis (CE) can
resolve the beta-globulin as two peaks; beta, (transferrin) and beta, (complement
proteins [C3]) regions. We present three cases that illustrate the resolving power of
these two methods to detect the presence of an IgA MI band hidden within the beta
region.

Method: SPE and CE were performed using the Helena SPIFE 3000 and Sebia
Capillarys2 systems respectively. Protein fractions were quantitated by densitometry
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(Helena) with total serum protein concentration as the reference or direct UV
absorbance (Sebia) at 200 nm. The presence of a MI was confirmed by immunofixation
electrophoresis (IFE). The Beckman DxC and Vitros 5,1 FS were used to quantitate
immunoglobulins. Reference ranges: beta, (0.30 — 0.60 g/dL), beta, (0.20 — 0.50 g/
dL).

Results: Patient A showed a normal electrophoretic pattern and protein concentration
from the SPE, but an elevated beta, (0.87 g/dL) versus normal beta, (0.45 g/dL)
using the CE method. Immunoglobulin quantitation methods showed an elevated
IgA (Beckman: 677; Vitros: 634 mg/dL), and normal I1gG and IgM - IFE confirmed
an IgA lambda. Patient B showed an elevated beta globulin but otherwise a normal
electrophoretic pattern from the SPE. The CE method showed an elevated beta, (1.0 g/
dL) versus a normal beta, (0.42 g/dL). Immunoglobulin quantitation methods showed
an elevated IgA (Beckman: 913; Vitros: 851 mg/dL), normal IgG and IgM - IFE
confirmed an IgA lambda. Patient C showed an elevated monoclonal protein adjacent
to the beta globulin peak on the SPE. The CE method showed an elevated beta, (1.6
g/dL) versus a normal beta, (0.38 g/dL).. Immunoglobulin quantitation methods
showed an elevated IgA (Beckman: 913; Vitros: 851 mg/dL), normal IgG and IgM
- IFE confirmed an IgA lambda. These results demonstrate that a capillary method
is superior to agarose gel electrophoresis due to its ability to separate the beta region
into beta, and beta,, thus allowing better detection of hidden IgA Mls. Furthermore,
we observe a pattern whereby the concentration difference between beta, and beta,
become reversed (“flipped”) in the presence of a hidden IgA MI. Further studies with
a larger sample size may be warranted to establish a useful rule for IFE reflexing when
the beta, fraction is greater than the beta,.

Analysis of serum indices measurement results as partial evaluation
of preanalytical phase

M. S. Gungoren, D. I. Topcu, C. Zungun. Duzen Laboratories Group,
Ankara, Turkey

Background: Serum indices are calculations of spectrophotometric measurements
that represent levels of icterus (I), hemolysis (H), or lipemia (L) in serum samples.
Main purpose of serum indices is to evaluate sample integrity and avoid analytical
errors due to inappropriate sample. Additionally, measuring the presence and the
extent of hemolysis, icterus and lipemia of a serum sample can give us some idea
about patient’s health and nutrition conditions and quality of phlebotomy. As these are
several preanalytical factors, we decided to evaluate preanalytical errors related with
blood sample collection and inadequate collection of patient information by analysing
results of serum indices together with demographical features of patients.Methods:
Patient records with serum indices results of last 12 months were imported from
Laboratory Information System. Lower limits for H, I and L indices were determined
as 15, 1 and 15, respectively. Total of 38 tests were selected for evaluation (23 for H, 6
for I and 9 for L). Serum indices were measured with Roche SI2 Reagent using Roche
Cobas ¢501 (Roche Diagnostics, Mannheim, Germany). Statistical analyses were
performed with R 3.3.2 (R Working Group, Vienna, Austria).Results: Total number
of samples with selected 38 tests was 34394. Firstly, ratio of out-of-range results were
found. 20.3% of all H index results, 12.0 % of all I index results and 11.0 % of all L
index results were above lower limits. Positive results were evaluated by categorizing
patients as 8 age groups (<1, 1-3, 4-11, 12-17, 18-64, 65-74, 75-84, >85). Rates of
icterus (19.3 %) and lipemia (57.8 %) were higher among babies under 12 months
of age. Additionally, rates of hemolysis were remarkably high among samples from
patients aged 0-12 months (43.8 %) and >85 years (20.8 %).Conclusion: Improving
quality of sampling by training phlebotomists especially for working with babies and
elderly may reduce rate of hemolysis, whereas adequate questioning of feeding status
of babies may improve rate of lipemia.

Reduce the impact of hook effect on hCG immunoassay by proactive
backtracking confirmation

P. Gu, Y. Wen, C. Lin, H. Ning. Chang Gung Memorial Hospital, Taoyuan,
Taiwan

Aim: Immunoassay is a general methodology for hCG measurement in clinical
laboratories. Hook effect occurs when hCG concentration is extremely high, resulting
in an falsely low result. In our study, we develop a proactive backtracking confirmation
strategy to reduce the error rate caused by hook effect.

Methods: SIEMENS Immulite2000 XPi was used to quantitate hCG in our
laboratory. The hCG calibration range is 0.4~5,000mIU/mL. For samples with hCG
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concentration greater than 5,000mIU/mL, the instrument was set up to switch to
auto-dilution program in order to quantitate hCG correctly. The vendor claimed that
there is no high-dose hook effect at concentrations up to 600,000 mIU/mL. There
is no appropriate way to identify the extremely high-concentration samples if the
instrument did not switch to auto-dilution mode. The laboratory could report the
falsely low results. Therefore, to decrease the error rate, we developed a backtracking
confirmation rule: When an over 5,000mIU/mL hCG result was shown, laboratory
technologists should proactively search 7-day history results of this patient. If hCG
7-day history results were below 5,000mIU/mL, technologists retested the previous
sample in a dilution mode. An over 5,000mIU/mL retested result implied that due to
hook effect, the previous result was underestimated. We then corrected the result in
laboratory information system (LIS) and notified clinicians. To verify the practicality
of the backtracking confirmation rule, we applied it to history hCG results retrieving
from LIS during the period from January through November 2016. This retrospective
study was confirmed by resident doctors.

Results: Among 5,045 prescribed hCG tests from January to November in 2016,
19 cases met the inclusion criteria of the backtracking confirmation rule. In these
cases, one patient was diagnosed as having hydatidiform mole, and hCG results
of this patient before and after surgery were 2,247 mIU/mL and 101,105 mIU/mL
respectively. Hook effect may explain this phenomenon. We further modified the
inclusion criteria, extended the history data search setting from 7-day to 14-day.
No cases revealing possible evidences of hook effect were observed. According to
medical records, all cases were pregnant women or in vitro fertilization. By applying
the backtracking confirmation rule, we screened out one case in December 2016. The
patient was diagnosed as having hydatidiform mole. These hCG results before and
after the surgery were 2,279 mIU/mL and 81,779mIU/mL respectively. The 400-fold
diluted of the first sample was retested, the final result was 1,610,533 mIU/mL. The
hCG results were revised and the clinician was informed timely.

Conclusion: A proactive backtracking confirmation rule was applied to hCG
measurement. Our laboratory can timely recall and revise incorrect results caused
by hook effect. Through proactive notification from laboratory technologists to
clinicians, patient safety will be improved.

Increasing the reliability of variant reports

F. S. V. Malta!, R. L. M. Guedes!, G. C. Lopes?, M. A. Pereira', E. Mateo'.
'Hermes Pardini Institute (Research & Development Division), Vespasiano,
Brazil, ’Hermes Pardini Institute (Genetics Division), Vespasiano, Brazil

Background: Variant Callers (VC) are programs designed to detect sequence variants
in genomic datasets. They have several parameters that define conditions that must
be fulfilled for confirming a candidate as variant. The parameters set used in VC can
be adjusted according to each strategy, for example, less stringent parameters may
decrease false negatives, but increase false positives. The challenge is to define a
parameter set to obtain the lowest error rate. In our laboratory routine we noticed
that some parameters have more influence to the number of false negatives. These
parameters (e.g., total minimum depth or minimum depth per strand) assume that a
minimum number of reads must be available in the dataset, but the minimum depth
parameter is not achieved, the VC will not consider these regions for the variant
calling, regardless of the presence of an eventual variant. This event cannot be
considered an algorithm interpretation error. In fact, those positions were not even
assessed because they did not satisty the established threshold. Here we describe a
simple workflow that can be applicable by any health service laboratory that wants
to increase the accuracy of variant reports. Methods: The dataset used was obtained
from the sequencing of nine genes of NA12878 human reference sample using the
Ion PGM platform. The variant calling process was performed using Torrent Variant
Caller v5.0 (TVC). Our workflow basically comprised in the use of modified “low
stringency” default parameters of TVC with more stringent adjustments (mapping
quality, minimum total coverage and minimum coverage per strand) combined with
the use of a bioinformatics tool (developed in PERL). Our tool was designed to
recover regions that did not fill the minimum depth adjusted parameter in the VC.
And then these regions were evaluated by manual curation and/or Sanger sequencing.
The result obtained by this workflow was compared with the results obtained using
the “low stringency” default parameters in the same variant caller. Results: Using
the default parameter on TVC, we obtained 11 concordance, 2 false negatives and 4
false positives while in the analysis using our workflow, we obtained 12 concordance,
1 false negative and 1 false positive. Discussion: Considering those results, our
workflow had better performance than the “low stringency” default. The workflow
was able to reduce the number of false positives and negatives, allowing the user to
recover the information about the discarded regions. This workflow will allow users
to use more rigorous parameters to ensure better quality, without the risk of ignoring
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target regions and variants that could be better evaluated by another methodology.
Conclusion: We consider that our analysis workflow is an alternative to ensure more
reliable results. Furthermore, other parameters can have the same behavior like the
minimum depth and therefore can also be treated in the same way. Therefore we
believe that improvements in the tool still can be made and enhance this workflow.

National Survey of Adult and Pediatric Reference Intervals in
Clinical Laboratories across Canada: A Report of the CSCC Working
Group on Reference Interval Harmonization

V. Higgins', D. Seccombe?, C. Collier’, C. Balion*, G. Cembrowski’, A.
Venner®, J. Shaw’, K. Adeli'. 'SickKids Hospital, University of Toronto,
Toronto, ON, Canada, *CEQAL, Vancouver, BC, Canada, *Kingston General
Hospital and Queen’s University, Kingston, ON, Canada, *McMaster
University, Hamilton, ON, Canada, *University of Alberta, Calgary, AB,
Canada, “University of Alberta, Red Deer Regional Hospital, Calgary, AB,
Canada, "University of Ottawa, Children’s Hospital of Eastern Ontario,
Ottawa, ON, Canada

Background: Reference intervals are health-associated benchmarks used to interpret
laboratory test results in clinical practice. There is evidence suggesting that there
is wide variation in reference intervals, even between laboratories using the same
analytical equipment and the same reagents. This poses a major problem for test
result interpretation and patient safety, contributing to the lack of consistency in test
result interpretation and decreased transferability of test results between labs. Here,
we present data from a recent national survey conducted by the Canadian Society of
Clinical Chemistry (CSCC) Reference Interval Harmonization (hRI) Working Group
that examines the variation in pediatric and adult reference intervals, as well as a
reference sample measurement in Canadian laboratories.

Methods: Reference intervals currently used by 37 Canadian laboratories were
collected through a national survey for seven biochemical markers. Additionally,
40 clinical laboratories measured six analytes in a reference sample as a baseline
assessment. The CVs and percent biases for reported reference intervals and test
sample measurements were calculated and compared.

Results: Reference intervals for alanine aminotransferase, alkaline phosphatase (Fig.
1), and creatinine were most variable. As expected, reference interval variation was
more substantial in the pediatric population and varied between laboratories using
instruments/reagents from the same manufacturer. Test sample results differed
between laboratories, particularly for alanine aminotransferase and free thyroxine.
Reference interval variation was greater than test result variation for most analytes
and was often not related to the observed bias of the assay.

Conclusion: The survey data highlights the critical lack of standardization in
laboratory reference intervals across Canada, particularly for the pediatric population.
The CSCC hRI Working Group aims to address this critical issue by establishing
and recommending harmonized reference intervals across Canada, based on evidence-
based reference data.

ALP Reference Intervals for a 2 Year Old Male
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Assessment of Clinical Significance of Differences Between K2 and
K3 EDTA Tubes for Routine Hematological Analyses and Glycated
Hemoglobin Measurements

C. Zingiin, D. 1. Topcu, M. S. Gungoren. Duzen Laboratories Group,
ANKARA, Turkey

Background: K, and K,EDTA are both most frequently preferred additives for
hematological analysis and glycated hemoglobin (Alc) measurements. The aim of
this study is to compare the routine hematology test results obtained by the K, and
K,EDTA tubes and to investigate the analytical significance of differences between
two additives for four hours stability. Alc results were also compared between
K,- and K,EDTA tubes. Methods: Blood samples of 50 patients for hematological
analyses and of 47 patients for Alc analyses were collected into both BD Vacutainer
K, and K,EDTA containing tubes considering the sufficient blood volume. For routine
hematological analyses K, and K,EDTA tubes were analyzed at Oth minute and four
hours after the initial analysis by using Sysmex XN-1000. White blood cell, red blood
cell, platelet counts and hematocrit, mean corpuscular volume and mean corpuscular
hemoglobin indices obtained from both tubes which are related to cell shrinkage or
dilution effect were compared to ascertain the differences between K, and K,EDTA.
The samples were evaluated for 6 complete blood count parameters. For short term
stability testing, results of four hours preserved samples were compared against initial
results. Alc analyses were performed within one-hour after sampling by Roche Cobas
¢501. The calculated differences were compared with total allowable error values
based on biological variation to assess clinical significance. Statistical analyses were
performed with R 3.3.2 (R Working Group, Vienna, Austria). Results: At Oth minute,
the percentage of differences between K, and K,EDTA tubes were WBC:0.02%,
RBC:1.85%, PLT:4.39%, Hct:4.10%, MCV:2.24% and MCH:0.17%. The percentage
of differences between K2 and K3-EDTA tubes at 4th hour were WBC :0.75%,
RBC:0.71%, PLT:0.66%, Hct:2.96%, MCV:2.30% and MCH:0.19%. The results
of four hour stability studies for K2-EDTA WBC:0.24%, RBC:1.17%, PLT:4.63%,
Hct:0.04%, MCV:1.26% and MCH:0.13% and for K3-EDTA were WBC (0.97%),
RBC (0.02%), PLT (0.93%), Het (1.18%), MCV (1.19%) and MCH (0.22%)). For all of
6 parameters the percentage of differences between K, and K,EDTA tubes at both Oth
minute and 4 hours were found below the total allowable error limits. Mean of HbAlc
results of K2-EDTA samples was 38.32+10.16 mmol/mol, whereas mean of HbAlc
results of K3-EDTA samples was 38.47+10.55 mmol/mol. HbAlc results of K, and
K,EDTA samples were positively correlated (r=0.99). The mean difference between
K2 and K3 samples was calculated as 0.4%. Analytical coefficients of variation (CV’s)
for Alc measurements were calculated with measurement results of manufacturer’s
internal quality control samples. Conclusions: Our results demonstrated that BD
Vacutainer K, and K,EDTA tubes performed equivalently for routine hemataological
parameters. Both tubes are found convenient to be used interchangeably for routine
hematological analysis with Sysmex XN-1000. For the stability test, all of the results
were found comparable in the aspect of clinical signficance of differences when
compared against initial analysis. As mean difference between K, and K,EDTA
samples was much lower than analytical CV’s, it can be concluded that there is no
significant difference between BD Vacutainer K, and K.EDTA in Alc results for
analysis with Roche Cobas ¢501.

Correction of Lactate Dehydrogenase and Potassium Values of
Hemolyzed Specimens

Y. Wang!, S. Clapps', B. Horne!, M. Ladson', E. Champion-Lyons', Y.
Zhu?. 'Medical University of South Carolina, Charleston, SC, *Penn State
University Hershey Medical Center, Hershey, PA

Background: Test cancellation on hemolyzed samples is routinely performed to
avoid reporting falsely elevated lactate dehydrogenase (LDH) and potassium (K)
concentrations. However, this common practice is associated with an increase in
turnaround time and a delay of patient treatment. This study aims to use mathematic
models to predict the true values of these two analytes in hemolyzed specimens in
order to reduce associated test cancellations.

Methods: Non-hemolyzed patient plasma containing LDH (126 U/L -1792 U/L)
or K (2.6 mmol/L-5.9 mmol/L) was spiked with free Hb (0-666 mg/dL) prepared
from fresh blood, with a corresponding hemolysis index ranging from 0 to 4 as
determined by the Abbott Architect analyzer. Multivariate regression analysis based
on concurrent measurement of LDH or K and Hb was used to establish their correction
equations. Prediction validation was performed using 100 paired hemolyzed and non-
hemolyzed patient samples to assess their predictive performance. Either the predicted
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or measured value was used to determine the sample rejection by comparing the
difference between the paired samples to the total allowable error as defined by CLIA.
Results: Average increase in LDH and potassium were 1.332(+0.052) U/L and
0.0031(£0.0002) mmol/L per mg/dL spiked Hb, respectively. Correction equations
for the true LDH or K value (Fig. 1A, B) were established via multivariate regression,
with R? of 0.993 and 0.996, respectively. The predicted LDH and K values of
hemolyzed sample corresponded well with their non-hemolyzed counterparts (Fig.
1C, D). Moreover, the correction significantly reduced the difference in LDH or K
values between the paired samples (P<.0.01), and consequently led to 83% and 78%
reduction of sample rejection for LDH and K, respectively (Fig. 1E, F).

Conclusion: Our data demonstrate that mathematic corrections of LDH and K values
might be a beneficial alternative to report reliable values of hemolyzed specimens and
reduce unnecessary test cancellations.
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Figure 1. Correction of LDH and K in hemolyzed specimen. Correction equation for
LDH (A) and K (B). Linear correlation between predicted values for for LDH (C) and K
(D) of hemolyzed samples and its non-Hemolyzed counterparts. Dash lines indicate
95% prediction interval. Difference in LDH (E) and K (F) between the paired samples.
Dash lines indicate total allowable errors.

Effect of non-fasting and non-morning samples on results of serum
TSH and T4 tests

C. Zungun, M. S. Gungoren, D. 1. Topcu. Duzen Laboratories Group,
Ankara, Turkey

Background: Sample collection requirements known to date for thyroid function
tests are sampling in the morning and after an overnight (8-12 hours) fasting.
However, laboratories encounter inappropriate demands from some patients who
cannot meet these requirements from time to time. Although morning sample after
an overnight fasting has been accepted as an acknowledged information, the number
of studies found in scientific literature is limited with controversial findings. With
this study, it has been aimed to compare results of fasting morning samples with
non-fasting and non-morning samples for serum TSH and fT4 tests.Methods: This
study was conducted with left-over samples of 50 individuals who was admitted to
Duzen Laboratories Group for serum fasting and postprandial (120th min.) glucose
tests. Samples for fasting glucose test were drawn in the morning (08.00-10.00
a.m.) whereas samples for postprandial glucose tests were drawn after 12.00 a.m.
Individuals being at the age of 18 to 70, who were not on medications and had no
chronic systemic disease were included. Samples were scanned from Laboratory
Information System every day at around 16.00 and any eligible sample was analysed
at the same day with Roche Cobas ¢601. Descriptive statistics and paired sample
t-test were performed with R 3.3.2 (R Working Group, Vienna, Austria). Results:
100 samples from 50 patients were analysed. Average interval between fasting and
postprandial samples were found to be 192473 minutes. Means of fasting and non-
fasting TSH results were 2.41+1.75 and 1.87+1.14 pIU/mL, respectively. There was
significant difference between fasting and non-fasting samples (p<0,001). Means of
fasting and non-fasting fT4 results were 16.56+2.84 and 16.51+3.28, respectively.
There was no statistically significant difference between fasting and non-fasting
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samples (p=0.73).Conclusion: These results prove that non-fasting and non-morning
samples cause variations in TSH levels. On the other hand, changes in conditions do
not effect fT4 levels.

Between-generation Hemoglobin A, discrepancies for the Roche
Tina-quant assay

Y. Yang, E. K. Y. Leung, S. E. Groboske, K. T. J. Yeo. University of
Chicago, Chicago, IL

Background: The N-terminal glycated hemoglobin A (HbA, ) is an important
biomarker for diabetes mellitus. During an in-house verification process, two
generations of the Roche HbA assays exhibited significant discrepancies at lower
values.

Objective: The study was aimed to compare the performance characteristics of
the two generations of HbA, assay and investigate the significant differences of
HbA,| % measurement by the two assays observed in patient samples containing low
concentrations of HbA, .

Method: The HbA, % in the assay is calculated based on separate measurements of
total Hb and HbA  , by absorption spectrophotometry and turbidimetric immunoassay
respectively. The 3" generations of assays were both evaluated based on analytical
measuring range, precision, sensitivity, and method comparison. In addition,
samples displaying significant discrepancies between the two generations of assays
were further evaluated by comparison to an ion-exchange chromatography method
traceable to the DCCT reference method and certified NGSP samples.

Results: Overall, the analytical characteristics of the new generation (3*) HbA _ test
were comparable with the existing older generation (2"%) assay. In a patient comparison
study (n=55) performed between the two generations, the Passing-Bablok regression
analysis for HbA1c% showed a slope of 1.14 and an intercept of -1.12%. The average
bias between the two methods were -0.21%. More detailed analysis was performed
on samples with HbA, % values closer to the prediabetes and diabetes diagnostic
cutoff values of 5.7% and 6.5%, based on the American Diabetes Association (ADA)
guidelines. In those samples (n=33), we observed a more significant difference
between the two methods. Specifically, the Passing-Bablok regression analysis
showed a slope of 1.29, an intercept of -2.00%, and an overall mean bias of -0.34%.
Of which, 6 patient samples showed differences greater than -0.5%. Samples with
biggest discrepancies were measured using a method traceable to the DCCT reference
method and the reported values were between the results obtained from the 2™ and
3" generation assay. This indicated a negative bias for the 2" generation assay, and
a positive bias for the 3" generation. Because HbA % is reported based on the
measured HbA,  and total Hb concentration, we also compared the measured HbA |
and total Hb results obtained from both methods. It was identified that the significant
discrepancies between the two methods were observed in samples with low amounts
of HbA  (<0.45 g/dL, near the LOQ of the assays). For the certified NGSP materials,
the two methods reported comparative results across the measuring range (4.7% -
22.4%). Nevertheless, NGSP samples with lower HbA | (<0.45 g/dL) were reported
with more significant discrepancies (0.8%) between the two methods.

Conclusion: In patient samples with low HbA| _(<0.45 g/dL), significant systematic
bias (1.0%) in HbA, % were observed between two generations of assays. As 5.7%
and 6.5% are utilized as the diagnostic cutoff values for prediabetes and diabetes
according ADA guidelines, such biases between the two methods can lead to different
clinical interpretations for diagnosis and management of diabetes when a laboratory
switches from one generation to another generation of assay.

Midodrine, an Antihypotensive Medication, May Produce Falsely
Elevated Free Plasma Metanephrine Levels due to Analytical
Interference

A. J. McShane, S. Wang. Cleveland Clinic, Cleveland, OH

Background: Free plasma metanephrines (Met) and normetanephrines (Normet)
are biomarkers that aid in the diagnosis of catecholamine-secreting tumors. If left
untreated, these tumors may cause severe to life-threatening repercussions. Our
laboratory provides Met and Normet testing on a liquid chromatography tandem mass
spectrometry (LC-MS/MS) platform. The sample preparation involves the addition
of deuterated internal standards to the plasma specimen followed by weak cation
exchange solid phase extraction. Recently, upon routine chromatography review a
small shoulder was noticed on a Met peak in a patient specimen. Furthermore, there
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was a slight retention difference from the internal standard (0.03 minutes), which is
atypical for this assay. The patient’s medication list was reviewed and one possible
interferent was found, midodrine, an antihypotensive agent. This medication is a
prodrug that biotransforms via amide hydrolysis to desglymidodrine. This active
metabolite is an isobar of Met with a similar structure. Herein, is the investigation of
desglymidodrine interference with the Met assay. Methods: An EDTA plasma pool
was spiked with 25 ng/mL desglymidodrine and serially diluted to 0.78 ng/mL with
blank EDTA plasma. Along with the blank each serial dilution was extracted and
analyzed in triplicates. Next, desglymidodrine and a Met standard were separately
infused into the mass spectrometer to obtain fragment ion spectra. A unique fragment
for desglymidodrine was identified and the transition added to the panel. Samples
from additional patients, midodrine-presribed and otherwise, were then analyzed.
Results: The desglymidodrine spiking study demonstrated a linear rise (R>=0.972) in
Met results with increasing desglymidodrine levels. The blank plasma pool (0 ng/mL
desglymidodrine) was found to have an average endogenous Met value of 14 pg/mL,
but the highest spiked desglymidodrine level (25 ng/mL) averaged a Met level of 358
pg/mL. During the fragmentation studies, a 180/117 transition for desglymidodrine
was found to be unique with respect to Met. No unique transitions were identified
for Met with respect to desglymidodrine. The desglymidodrine transition was added
to the Met assay, and monitored in midodrine-prescribed patients and midodrine-free
patients. The midrodrine-prescibed patients demonstrated peaks, near the Met internal
standard, in the desglymidodrine (180/117) and Met (180/148) chromatograms.
For the midodrine-free patients, the desglymidodrine chromatograms did not have
peaks near the internal standard. Our routine chromatogram review, for the met
assay, was amended to include monitoring the unique desglymidodrine transition.
If similar peaks are present in both the desglymidodrine and Met chromatograms,
and they co-elute with the Met internal standard, prompt communication with the
ordering physician is warranted. Conclusions: Patients prescribed midodrine may
have falsely-elevated free plasma Met results in LC-MS/MS assays. This is due to an
active metabolite, desglymidodrine, sharing the same transition as Met with a similar
retention time. The same interference was not found in our laboratory’s urinary Met
assay. Laboratories should be aware of this potential analytical interference to avoid
reporting erroneously-high Met levels.

Comparison of automated immunoassays across different platforms
to evaluate combinability for clinical trials

E. Wagner!, S. Narla!, C. Thomason', N. Patel?, S. Patel?, L. Pritchard',
P. Oefinger'. ‘Covance Central Laboratory Services, Indianapolis, IN,
2Covance Central Laboratory Services, Cranford, NJ

Background

In global clinical trials, pharmaceutical sponsors rely on central laboratory systems
to deliver harmonized results regardless of testing location. This is typically
achieved by deploying the same instrument platforms across central laboratory sites;
however, scenarios arise where different platforms are utilized across a laboratory
network. Here, we performed correlation studies to investigate the combinability of
immunoassays performed on different analyzers.

Methods

A minimum of 30 human serum or plasma samples spanning the analytical
measurement range were tested in parallel over a three-day period for beta-hCG,
testosterone, follicle stimulating hormone (FSH), thyroid stimulating hormone
(TSH), total and free thyroxine (TT4 and FT4), total triiodothyronine (TT3), prostate-
specific antigen (PSA), B-type natriuretic peptide (BNP), folate, ferritin, C-peptide,
insulin, immunoglobulin E (IgE), troponin I (Tnl), and estradiol at the Indianapolis,
IN and Cranford, NJ central laboratory locations on Siemens (Malvern, PA), Beckman
Coulter (Brea, CA), and Roche (Indianapolis, IN) analyzers. Estradiol, Tnl, and IgE
served as positive controls for like platforms (Siemens Centaur). All assays were
calibrated twice over the three day period. Quality control samples were assayed on
each day prior to testing. Data reduction was performed using the Alternate Method
Comparison Module on Data Innovations EP Evaluator® Version 9.4.0 software
(South Burlington, VT). Methods were considered combinable if they met standard
operating procedure acceptance thresholds for slope, y-intercept, and correlation
coefficient calculated from a Deming linear regression.

Results

Correlation outcomes are listed in the table below. Positive control assays (IgE, Tnl,
and estradiol) tested on the Centaur CP or XP platforms demonstrated acceptable
statistical correlation.
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Assay Method || Method | Owtcome. | AVersge Bias (%6
beta-hCG Centaur CP cobas e601 Fail 221
Testosterone Centaur CP Access DXI Fail -14
FSH Centaur CP Access DXI Pass +1
TSH Centaur CP Access DXI Pass -1
TT4 Centaur CP Access DXI Pass +6
FT4 Centaur CP Access DXI Fail -6
TT3 Centaur CP Access DXI Fail -22
PSA Centaur CP Access DXI Fail +11
BNP Centaur CP Access DXI Fail +16
Folate Centaur CP Access DXI Fail +10
Ferritin Centaur CP Access DXI Fail -29
Insulin Immulite 2000 Access DXI Fail +55
C-peptide Immulite 2000 Centaur XP Pass -7
Conclusions

This study highlights the gap in standardization across automated immunoassays
offered by different vendors. The lack of correlation between some vendors could not
be attributed to experimental design, as assays evaluated on two generations of the
Siemens Centaur platform demonstrated acceptable statistical correlation.

Hematuria Without Microalbuminuria

A. M. Ferguson, V. Chadha, A. Wiebold, U. Garg. Children’s Mercy
Hospitals and Clinics, Kansas Ctiy, MO

Background: Microalbuminuria is a condition in which a small amount of albumin
is excreted in the urine in the absence of overt nephropathy. It is an early marker of
kidney injury in diabetes, hypertension, and glomerular disease. Microalbuminuria is
defined as persistent albumin excretion between 30-300 mg/day, 20-200 mcg/min,
or 30-300 mcg/mg creatinine. Laboratory analysis of microalbuminuria is clinically
utilized to detect early kidney injury, when treatment is more effective in slowing
down the progression of the disease. Since urine dipstick and protein precipitation
methods lack sensitivity, immunoassays are used for the measurement of trace amount
of albumin in urine. It is commonly believed that in the presence of hematuria,
testing for microalbuminuria is not valid. Based on this belief and manufacturers’
recommendations, many laboratories cancel microalbumin testing if the urine dipstick
is positive for blood. During routine clinical testing, we have encountered several urine
samples that were dipstick positive for blood but tested negative for microalbumin
when the clinician requested the testing be completed. Methods: Although this does
not mimic true patient samples, to study this aspect more objectively, several urine
samples with a typical creatinine concentration were spiked with 5, 10, 20 and 50 uL
of whole blood (total volume 10 mL). Using a dipstick, these aliquots were tested for
blood and protein. One of these samples is described here. Results: All of the aliquots
except the 5 uL aliquot were visually positive for blood. All aliquots were dipstick
positive for blood (3+), and aliquots with 10, 20 and 50 uL were positive for proteins
(trace, trace and 1+, respectively.) After centrifugation, these aliquots were tested for
microalbumin. All of the aliquots were negative for microalbuminuria (< 30 mcg/mg
creatinine) except the 50 uL aliquot. Conclusion: These findings suggest that samples
with hematuria may be negative for microalbumin, and therefore, laboratories should
not automatically cancel microalbumin testing if a sample is dipstick positive for
blood. A better strategy may be to test the sample for protein using a dipstick and
cancel the test for m