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Abstract: The study aimed to manage and to analyse the results of the laboratory tests, routinally 

practice for hepatitis C diagnosis, using blood tests. Comparison of ELISA method results (Enzyme-

Linked Immunosorbent Assay) and chemiluminescence methods results.  Statistical  analysis of 

this study results, was performed using the laboratory informatic system. The results of the study 

are substantial and intricate reffering to comparision between two methods concretlly  ELISA 

method (Enzyme-Linked Immunosorbent Assay) and chemiluminescence methods and their 

results. For this purpose, the results of preliminary EСL screening method of patients at risk for 

HCV who took part in the study, are presented in specific tables. More than  good to mention that 

the correlations of results were used in order to identify a possible relationships between indicators 

of ELISA method and ECL index. In addition, correlations antibodies detected in 

electrochemiluminescence, ECL and Enzyme-Linked Immunosorbent Assay ELISA are pointed out. 

EСL and  ELISA method results, are relevant for screening and for diagnostic confirmation  in 

HCV risk patients.  Unfortunately in the present study, were impossible to conclude about false-

negative results. Good to know our opinion that  RT-PCR technique, it is considered proper for the 

diagnosis of HCV. 
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Introduction 

Actually, HCV infection could be consider as  one of bad results after percutaneous blood 

administration to ill patients. Also good to mention that HCV infection ist is known as one of the 

most commonly through injection drug use. [1] The first and most important step in the care cascade 

is testing for HCV.  Nowadays is an enlarge number of  expansion of populations eligible for testing 

for HCV prevention. [1-3] 

For this medical purpose, HCV prevention efforts are important.  It is know about care cascade, 

including multiple key points in  diagnosis HCV  infection. An HCV care cascade is consider as a 

model for identifying opportunities and barriers in order to improve laboratory tests, linkage to care, 

and proper treatment access. [4,5] 

Relativelly recently, there have been increases in HCV detection among women of childbearing 

age. [6,7]  Reinfection with HCV after curative therapy in illness status in different patients, is a 

concern for population and for medical team leders, in generally. [8-10] Actually, laboratory 

diagnosis of chronic HCV infection is requires the use of two types of tests. Proper laboratory 

techniques include  immunoglobulin (Ig) G antibody enzyme immunoassays (anti-HCV) and 

nucleic acid tests (NAT), as modern methods, beside previously knows screen blood tests.[11]  In 

case that  need to distinguish between two directions such as true or false positivity of the anti-HCV 
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antibody result, previously mentined tests,  may be done with a second FDA-approved HCV 

antibody assay that is different from previously used for testing [11,12]  Morphologically, HCV is an 

enveloped, positive-sense, single-stranded RNA virus of the Flavivirdae family.[13-15] The great key 

point knowing as a start of the direct-acting antiviral (DAA) era was in 2011.  The important role in 

this direction was the introduction of two NS3/4A protease inhibitors. Both previously mentioned 

were used in combination with interferon-based regimens for chronic HCV treatment to ill patients 

diagnosed. Also this two NS3/4A protease inhibitors marked the start of the direct-acting antiviral 

(DAA) era.[16] Results of studies show that the HCV replication process is error prone. Finally results 

practically could be observe in variant viruses knowing as quasispecies.[17,18]  Nowadays there are 

7 genotypes of HCV.  So there are known 6 major genotypes and the recent addition of genotype 7. 

This last 7 genotip has been found only in a few cases diagnosed to HCV positive patients. In addition,  

are mentioned as many as 100 subtypes identified by lower-case letters. [19] Hepatitis C virus (HCV) 

infection is a great cause of various liver diseases as  cirrhosis and hepatocellular carcinoma. 

Following promising news, significant scientific discovering things remain in attention for reducing 

morbidity and mortality, associated to HCV. [20,21]  Understanding the properties of hepatitis C 

virus (HCV) viral RNA and proteins facilitates the development of  diagnosis methods and also a 

proper treatment, including antivirals.[22-24]  In addition we can mention that HCV genotyping 

assays approved for in vitro diagnostic use are commercially available[25,26] The Linear Array HCV 

Genotyping Test (Roche Molecular Systems) targets the 5’UTR is currently use. This assay is based 

on conventional PCR amplification followed by reverse hybridization onto membrane strips 

containing specific probes. The finally result, refer to obtained a band pattern which can be visually 

interpreted or read by a specific scanner. Assays targeting other regions in addition to the 5′UTR have 

been nowasays developed for the proper discriminate between subtypes 1a and 1b.  [27]  From 

another scientific perspective, the Abbott RealTime HCV Genotype II (Abbott Molecular) targets the 

5’UTR and NS5B regions. This assay is based on a single-step real-time RT-PCR with labeled 

genotype-/subtype-specific probes with a god end reffering to the minimizes contamination but with 

amplified products.[28,29] There are scientific informations about four steps that require specific 

activities and which also play a role for deliberate interventions, in order  to achieve the elimination 

of diseases and the eradication of HCV infection,  Importants key points for cure HCV reffers to the 

control of liver disease, to the elimination of liver disease, to the elimination of HCV infection and to  

the eradication of HCV infection.[30] The HCV eradication can be achieved only if  prevention 

methods and the proper treatment are implemented.[31,32] 

  

Liver x20. Heideinhein stein Liver x20. Goldner Szekely stein  

Material and methods 

For this study,investigations were done in the Olymp Clinical Diagnostic Laboratory, 

Karaganda,  from October 2016 to December 2016.   

Cobas 6000 automatic modular analyzer, Roche Diagnostics model, were used for 

electrochemiluminescence ECL analysis. 

A Bio RAD immunoassay analyzer, were used for ELISA method. (Enzyme-Linked 

Immunosorbent Assay).  In this laboratory investigation, there are using a set of reagents Vector-
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BEST (Russia) for detecting total antibodies to each of the 4 antigens of the HCV, concretly the core 

and non-structural proteins NS3, NS4, NS5. Interpretation for conformation: tests with a positive 

result for the core antigen, or with two or three non-structural proteins NS3, NS4 or NS5 were 

considered as positive. 

Enzyme-Linked Immunosorbent Assay technique .results, were evaluated by optical density 

(OD) using a microplate spectrophotometer (BioRAD). Critical optical density (COD) is equal to the 

half-sum of optical density values of two negative control samples plus a correction factor.  

Results 

Statistical Analysis was performed using the laboratory information system LIS (Moscow, 

Russia) and the online calculator medstatistic.ru was used to calculate median (Me), lower (Q25) and 

upper (Q75) quartiles. A non-parametric Spearman correlation coefficient was used to determine data 

correlation.The characteristics for this method are shown in Table 1. 

Table 1. Statisical basis for Spearman correlation coefficient (Adapted from Dencey and Reidy 2011). 

Sperman (r) Correlation 

≥ 0,70 

4-6 

1-3 

 

Strong relationship 

Moderate relationship  

Weak relationship 

 

The statistical significance of the correlation coefficient was estimated by Student’s criterion. 

Level of significance was at p <0.05. 

ECL analysis was performed usinga Cobas 6000 automatic modular analyzer, manufactured by 

Roche Diagnostics. Anti-HCV-total test system includes 3 recombinant antigens: c22-3, c200 and NS-

5 to determine total antibodies (IgG + IgM). 

Procedure steps: 

1. Pipetting of the sample, reagent and microparticles.  

2. The reaction mixture is supplied for measurement.  

3. Each cycle is performed within 42 seconds.  

4. The number of pipetting steps and preparation of the reaction mixture depend on the test. 

Some tests require dilution with a diluent, which increases the number of pipetting steps. The 

incubation time at 37 °C ranges from 4.5 to 9 minutes, depending on the test. 

Calibration and quality control in ECL. Calculation of the calibration curve was carried out at 

the time of production of the reagent and it wasencoded in a 2-dimensional bar code of the 

corresponding set with the reagent. This information is then read by the analyzer.Monitoring the 

operation of the analyzer was conducted with 2 levels of controls, normal and pathological. 

Calibration and quality control were performed.  

Results for the ECL  assay were expressed as a signal to cut-off (s/co) ratio; a s/co ratio<0.9 was 

a negative and s/co ratio ≥1.0 indicated positive result. A s/co ratio within 0.9 and <1.0 was considered 

to fall into “a gray zone” and these serum samples were considered negative for calculations  this 

study. 

Interpretation for conformation: tests with a positive result for the core antigen, or with two or 

three non-structural proteins NS3, NS4 or NS5 were considered as positive. 

The results of preliminary EСL screening of 1369 patients at risk for HCV are presented in Table 

1.  
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Table 1. Analysis of ECL results. 

s/co ratio < 1,0 s/co ratio   ≥ 1,0  Total 

n % n % n % 

1164 85,06 205 14,94 1369 100 

The table indicates that 205 (14,94%) samples were positive and 1164 (85,06%) negative, butS / 

CO ratio   values ranged widely. The data of the  positive S / CO ratiosare summarized in Table 2. 

Of the 205 samples with a positive result in the ECL test, 176 were confirmed in the ELISA. Of the 176 

samples confirmed in the ELISA, 174 had an ECL index higher than 4.0 in only two samples S / CO 

ratio   was 1,0 and 3,0.  

Table 2. Values of S / CO ratio in positive samples. 

S/CO 

ratio 

1-4 5-10 11-20 21-30 31-40 41-50 51-60 61-100 100 > Total 

n 17 19 35 48 29 22 16 15 4 205 

% 8,29 9,27 17,07 23,42 14,15 10,73 7,81 7,31 1,95 100 

We noted the nonparametric distribution of the values of S / COat Me30,02 (Q75-Q25 49,14-

16,89).205 positive blood samples were sent for confirmation in the ELISA test. 

Table 3. The significance of differences of  the antibodies to non-structural antigens in ELISA in 

patients at risk for HCV. 

A-body n p% m% Significance of differences 

NS3 and NS4 NS4 and NS5 NS3 and NS5 

z1-2 p-level z2-3 p-level z1-3 p-level 

NS3 154 75,12 3,48 4,97 0,0000* 1,57 0,119 6,44 0,0000* 

NS4 90 43,9 5,23 
      

NS5 65 31,7 5,77 
      

As a specific table nr. 3, show us that the correlations antibodies detected in ECL and ELISA are 

outlined. More than, previously mentioned correlations were used to identify any possible 

relationships between ECL index and indicators of ELISA, as set out in another specific below table. 

The correlations between the ECL ratio  and core antibody were  moderate (r=0,54),  and no 

relationships between ECL ratio antibodies to nonstructural   NS3, NS4, NS5 antigens. The 

correlations between  core antibody and NS3, NS4, NS5 antibodies varied from moderate to weak 

(r=0,48; 0,42;0,32) respectively.The largest correlations is between  NS3 and NS4 (r=0,67) , also 

between NS5 and NS3, NS4  (r= 0,63).  

Discussion 

Knowing the data collated in 2016, we can conclude after results of the study, that the incidence 

of the HVC, is higher than in the one of the previous period studied, respectively, 2004-2009. 

Electrochemiluminescence method and Enzyme-Linked Immunosorbent Assay method, are not able 

to show unclear results as false negative or false positive, in HCV diagnostic. It is important to test 

vein blood using RT–PCR technique (Reverse transcription polymerase chain reaction), in order to 

exclude false results. Antibodies detected in blood samples and HCV core antigen play a signifiant  

role in a diagnostic for HCV infection[16]. In this context antibodies to NS3 are specific for diagnosis 
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the early stages of hepatitis C. Also NS3 is considered as an independent diagnostic marker of the 

HCV acute process. The number of positive samples with NS4  and NS5 antibodies significantly less  

in comparison  with NS3, show us in this study that a higher number of patients were in the acute 

form of HCV.  The cronicisation process of the liver distruction could be relevant studing in the 

laboratory, exactly, anti-NS4 and anti-NS5.The study show also differents correlative results between  

the ECL ratio  and antigens as NS3, NS4, NS5.  

Conclusions 

The study showed that EСL and third generation of  ELISA are important for screening and for 

conformation  HCV risk patients. 

Antibodies defined in the ECL test correlated with core antibodies ELISA are also good to know 

for a proper diagnostic.  

The highest correlation were among antibodies to non-structural antigens. NS3, NS4, NS5 

antibodies  had an independent value for the differentiation of an acute or chronic process. 

The study cannot conclude about false negative and false positive in this study. So unclear to 

find the presumptive enlarged “gray zone”, including false results. 

RT-PCR technique is consider one of the modern and with high potential for the diagnosis of 

hepatitis C patients, in order to confirm or to exclude this disease. 

WHO and national health organizations have a great project. WHO project purpose, is to 

eradicate HCV infection in the next coming 10 years. The global elimination of HCV before 2030 can 

be held if global and national health organizations build proper strategies. 
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