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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. 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. Good to know our 

opinion that RT-PCR technique, it is considered proper for the diagnosis of HCV (Hepatitis C virus). 
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Introduction 

Hepatitis C virus (HCV) it is know as a hepatic pathology in extension nowadays, accounts for 

approximately 15%-20% cases of acute hepatitis.[1–4]The aim of clinic diagnostic of viral infection in 

human polulation, is to find the infected persons and to treat. Virological methods are used 

practically foe a proper diagnostic. [5] Currently the third generation test of EIA for the anti-HCV 

antibody detection is commonly used for laboratory diagnostic.[6] For this purpose, EIAs are easy to 

use. More than, we can mention that EIAs and anti-HCV antibody are rutinally recommended for 

screening in HCV infections to different groups of polulation.[7] Good to mention that HCV 

subtyping play a great role for epidemiological studies.[8] 

The method for HCV genotyping is genome sequencing. In this context we can mention the 

core/E1 or the NS5B regions and subsequent analysis.[9] From a research perspective a point in HCV 

infection diagnosis is based on the detection of antibodies to recombinant HCV polypeptides and by 

assays for HCV- RNA. Practically, enzyme immunoassays play a great rotinally role and within rheir, 

is possible to measure antibodies. In attention of previusly methods are NS4, core, NS3, and NS5 

sequences. Priori establishing the HCV treatment, the next step is to stage the disease. For this 

purpose practically is utilizing liver biopsy, concretly gold standard method.In adition, imaging 

modalities with or without noninvasive biomarkers also are practically important.[10–12] In HCV 

infection, a proper treatment is important in order to treat specifically each ill person. [13,14] From 

another perspective, oxidative stress is reported as an important part of HCV which produce liver 

alterations.[15]The presence of oxidative stress has been identify in types of hepatitis that include 

also hepatitis B [16] From results of various studies, we can mention that HCV-core and non-

structural components, NS3 and NS5A proteins, directly induce OS. [17–19] A specific group of 

research studies, show us that HCV-induced steatosis is also in attention.nowadays. [20] For sure, 

actually it is know that hepatitis C Virus (HCV) is a cause which conduct to alterations in the liver 

normally structure and then concure to the chronic liver disease. [21] So, following negative steps, 

chronic infections with HCV five us result that are show us alterations in the normally liver structure, 
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as inflammation in the liver tissue. The proper treatment practically used in HCV infection, it is know 

because reduce the long-term complications, cirrhosis, HCC and causes of mortality. [22–29] 

Nowadays, from various liver diseases, hepatitis C it is know as a global health problem as the World 

Health Organization (WHO) mention and establish. In this direction, in different developing 

countries, public health officials do not understand the true burden of infection with hepatitis C 

Virus.[30,31] 

 

Figure 1. Liver H&E staining x10. 

 

Figure 2. Liver H&E staining x10. 

Material and methods 

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

from October 2016 to December 2016. For the purpose of the study, 6000 automatic modular analyzer 

( Roche Diagnostics model), were used for ECL analysis.  

For screening patients with a high risk of hepatitis C, we conducted two effective and possible 

in our conditions tests of ECL and ELISA of the third generation. ECL is a process of electrogenerated 

chemiluminescence that combines the advantages of both electrochemical and photoluminescence 

analysis.The ECL method possesses excellent characteristics such as, speed of response, economic, 

simple operation processes and high sensitivity, and has been widely used in the detection of 

antibodies.In contrast, ELISA is more sensitive and specific than Chemiluminescence for blood 

transfusion screening. Third-generation ELISA screening is recommended for confirmatory tests for 

HCV antibodies.  

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-BEST 

(Russia) for detecting total antibodies to each of the 4 antigens of the HCV, concretly the core (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. 
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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.  

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. 

Results: 

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.The detection rate of 

antibodies to non-structural antigens NS3, NS4, and NS5 ranged from lower to higher.The positive 

results of antibodies to NS3 were significantly higher compared to NS4 and NS5 At the same time 

NS4 and NS5 did not differ significantly. [Figure 1] 

 

Figure 1. The percentage of positive samples in the EСL test and ELISA depending on antibody 

markers. 
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As presented in Figure 1, of the 205 samples with positive ECLtest, antibodies to core-antigen 

were detected in 172 samples.  

The diagram shows that the incidence rate of hepatitis C in both Karaganda and the Republic 

standshigh (at 12.22 and 9.12 respectively) in 2016 compared with the period 2004-2009. 

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).  

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 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.  

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: 

Spearman correlation coefficient: Formula and Calculation with Example. 
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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 

Discussions 

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 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. 

The increase in the incidence of HCVin KZ is associated with two trends: a real increase in the 

incidence and the consequence ofimprovements in diagnosis.According to the order of the Minister 

of Health of Kazakhstani N 451 of June 3, 2017viral hepatitis is included in the list of socially 

significant diseases that are dangerous to others.It should be noted that in recent years in RK, the 

detection of viral hepatitis has been associated with the expansion of the list of persons to be 

examined (medical workers, people before surgery, patients of centers and departments of 

hemodialysis, hematology, oncology, transplantation, cardiovascular and pulmonary surgery,drug 

users and others). Antiviral therapy of viral hepatitis is reflected in the order of the Minister of Health 

of the Republic of Kazakhstan dated May 4, 2019. We expect new prospects for reducing the incidence 

of viral hepatitis in the Republic of Kazakhstan, especially in the context of accurate and sensitive 

diagnosis of HCV infection being important. 

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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