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Abstract 
Introduction: In recent years, the frequency of human immunodeficiency virus (HIV) and hepatitis C (HCV) co-infection has increased, which 

is due to their common routes of transmission. HIV/chronic HCV co-infection aggravates the development of fibrosis and increases the risk of 

cirrhosis. The aim of the study was to evaluate the results of liver elastometry in patients of different ethnic groups with HIV/chronic HCV co-

infection. 

Methodology: The study involved 49 Kazakh and 46 Russian patients with HIV/chronic HCV co-infection. The stage of liver fibrosis was 

assessed by the results of indirect ultrasonic liver elastometry according to the METAVIR scale using FibroScan 502. As an indirect marker of 

liver fibrosis, level of alanine aminotransferase and aspartate aminotransferase, as well as platelet counts, were determined.  

Results: Analysis of the results with the evaluation of the dynamics of fibrotic process in 36 months revealed a prevalence of patients with 

advanced liver fibrosis (F3, F4) among Kazakh compared with Russian patients, accompanied by a significant increase of liver elasticity indices 

in Kazakhs and Russians (p < 0.05). Significant differences in the indices of transaminases in the patients with later stages of liver fibrosis (F3, 

F4) were found (p < 0.05). 

Conclusions: The study of patients with HIV/chronic HCV co-infection revealed differences in the progression of liver fibrosis depending on 

ethnicity. Results of elastometry and indirect markers of liver fibrosis were used in the comprehensive assessment at different stages of liver 

fibrosis. 
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Introduction 
The common factors of human immunodeficiency 

virus (HIV) and hepatitis C (HCV) transmission 

determine their frequent combined identification, and 

there are about 10 million people co-infected with both 

viruses [1-3]. In Kazakhstan, 23,593 cases of HIV 

infection had been registered at the turn of 2014 (2,216 

cases in Karaganda region), and HCV was diagnosed in 

1,098 HIV-infected patients [4]. 

Compared with HCV mono-infection, more rapid 

progression of chronic liver disease, prevalence of 

inflammatory and fibrotic expressed processes, and 

formation of cirrhosis at HIV/HCV co-infection have 

been observed in HCV and HIV co-infection [5-9]. In 

addition, the basic factors in the progression of chronic 

HCV include the Asian race, co-infection with HBV 

and HIV, age over 40 years, male sex, and alcohol abuse 

[10-12]. 

To date, the literature we have available reveals 

research findings focusing on the study of 

epidemiological and diagnostic criteria for viral 

hepatitis. Also, it suggests ethnic characteristics in the 

course of the disease among patients of different races 

and nationalities. The studies point to ethnic differences 

in the progression rate of liver fibrosis and 

hepatocarcinogenesis, as evidenced by a high incidence 

of liver cirrhosis and hepatocellular carcinoma in 

particular areas of the world (Japan, China, Taiwan, 

South Africa). Among patients with chronic HCV, 

approximately 10%–15% of men and 1%–5% of 

women develop liver cirrhosis; 1%–4% of patients with 

cirrhosis subsequently develop hepatocellular 

carcinoma. In contrast, Asian countries record 
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development of cirrhosis in 30%–46% of infected 

people and development of hepatocellular carcinoma in 

10%–19% [11,13,14]. 

Research analysis indicates that there is still no 

clear understanding of the causes that lead to different 

rates of development of liver fibrosis in patients co-

infected with HIV/chronic HCV. This fact has been the 

subject of research in different countries [15-23]. Thus, 

in the course of a retrospective study on the impact of 

HIV infection on liver fibrosis among HCV-infected 

African Americans, it was found that 50% of African 

Americans surveyed had early stages of fibrosis, despite 

the long duration of the disease [24]. A similar study 

was conducted among women of different racial/ethnic 

backgrounds co-infected with HIV/chronic HCV. The 

study included 495 African-American women, 140 

Caucasian women, and 159 Hispanic women. The study 

found that African-American women had a 

significantly lower mortality rate of liver disease 

compared to the rates of the other female groups, 

namely Caucasian and Hispanic. The researchers 

suggested that the unfavorable course of hepatotropic 

infections may be due to the ethnic features underlying 

their progression [25]. 

Modern non-invasive methods of evaluation of 

hepatic fibrosis degree include liver elastometry, which 

is characterized by high information content, the 

possibility of the monitoring of staging process, 

dynamic assessment, and timely therapy administration 

to prevent the further progression of fibrosis [26-34]. 

Treating patients co-infected with HIV/chronic 

HCV requires a comprehensive assessment of liver 

fibrosis (elastometry of the liver and determination of 

the serum markers of fibrosis). To investigate the 

activity of fibrogenesis in the liver, the study uses a 

number of panels of biochemical parameters (aspartate 

aminotransferase, alanine aminotransferase, alkaline 

phosphatase, γ-glutamyltranspeptidase, total bilirubin, 

etc.) and acute-phase proteins (α-2-macroglobulin, 

haptoglobin, ferritin, etc.). Discriminant functions, 

derived on the basis of changes in the levels of these 

indices, reflect the activity of inflammatory process in 

the organ tissue and impaired state of its synthetic 

function, thereby allowing indirect determination of the 

stage of fibrosis [35-37]. 

In clinical practice, a panel of diagnostic tests is 

undertaken based on the indirect markers of fibrosis: 

FibroTest (α-2-macroglobulin, γ-

glutamyltranspeptidase, apolipoprotein A1, 

haptoglobin, total bilirubin, age and gender), Forns 

Index (age, platelet count, cholesterol, γ-

glutamyltranspeptidase), Virahep-C model (aspartate 

aminotransferase, platelet count, alkaline phosphatase, 

age) [28,33,38-40], and others. Wai et al. [41] 

recommend using tests based on indirect markers of 

fibrosis, and indicated that the following combination 

of indices should be noted: aspartate aminotransferase, 

alkaline phosphatase, and platelet count. This 

combination of markers is effective for the diagnosis of 

patients with chronic HCV. 

Thus, studying the possibility of using liver 

elastometry to assess liver fibrosis assessment in 

HIV/chronic HCV-co-infected patients of different 

ethnicities can be promising. There are several risk 

factors currently known to underlie the progression of 

chronic diffuse liver diseases, including HCV. 

Simultaneously, ethnicity is among the significantly 

less frequently studied factors in the development and 

progression of liver fibrosis in patients co-infected with 

HIV/chronic HCV, especially patients of Central Asian 

descent (Kazakhs). 

The aim of the study was to evaluate the results of 

liver elastometry in patients of different ethnic groups 

with HIV/chronic HCV co-infection. 

 

Methodology 
This was an open, non-randomized, prospective 

study. It was approved by the ethics committee. 

 

Patients’ characteristics 

The study included 95 patients with HIV and 

chronic HCV co-infection. The patients were follow-

ups of the Karaganda Regional Center for AIDS 

Prevention and Control. They were divided into two 

groups. Group I (study) included 49 Kazakh patients 

with HIV/chronic HCV co-infection. Group II (control) 

included 46 Russian patients with HIV/chronic HCV 

co-infection. 

The inclusion criteria were as follows: a verified 

diagnosis of HIV/chronic HCV co-infection, Central 

Asian (Kazakh) and Slavic (Russian) descent, the 

absence of clinical stage IV (AIDS), the absence of 

antiviral therapy at the time of the study, and informed 

consent to the examination. The exclusion criteria were 

age under 18 years, non-viral etiology of liver disease, 

alcohol abuse, cancer, and severe mental or 

neurological pathology. 

This study was conducted before the start of 

antiviral therapy. The problem of providing HCV 

treatment of everyone who needs it is not limited to 

Kazakhstan; it is a concern in many other countries. 

Hence, this is one of the reasons for the high cost of 

medication. Patients cannot afford expensive treatment 

on their own, given not only their individual low socio-
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economic level, but also the country’s as a whole. 

According to European standards and 

recommendations, priority order of antiviral therapy is 

given to patients with stage F3–F4 liver fibrosis [42]. 

The number of surveyed Kazakh and Russian patients 

with advanced stage of liver fibrosis (F3, F4) was 

20.4% and 15.2%, respectively. It should be noted that 

patients co-infected with HIV/chronic HCV require an 

individual approach that will take into account their 

state of immunodeficiency. Patients were followed up 

in view of their further treatment. 

Descriptions of the patients are presented in Table 

1. In general, the study groups were comparable (p > 

0.05). 

Analysis of HCV disease duration showed that the 

minimum and maximum periods of the disease ranged 

between 3 and 12 years (mean values of 5.3 ± 0.4 years 

among Kazakhs and 5.4 ± 0.4 years among Russians). 

The duration of the HCV disease and its co-infections 

could be set only provisionally on the basis of possible 

risk factors for infection. Carefully collected 

epidemiological history served as grounds to determine 

the duration of HCV disease. However, the 

approximate period from the date of acquiring HCV 

infection was established based on the results of clinical 

and anamnestic data. 

When examining the routes of infection in the study 

groups, it was found that the largest share of incidents 

corresponded to intravenous drug use, while a 

significantly smaller proportion was related to sexual 

transmission. For example, 69.4% of Kazakhs and 

67.4% of Russians acquired infection through the route 

of injecting drugs, and 30.6% and 32.6%, respectively, 

acquired infection through sexual contact. These 

patients were not injecting drug users. The data on 

injecting drug users were recorded in Karaganda 

Regional Center for AIDS Prevention and Control. 

After careful collection of epidemiological history, it 

was revealed that female patients constituted the 

majority and had sexual contacts with HIV-infected 

patients. In Kazakhstan, a high level of HCV infection 

in HIV-infected patients can be explained by a 

significant prevalence of the intravenous drug route 

over the sexually transmitted route. This fact is 

explained by the drug epidemic that swept Kazakhstan 

in the late 90s, which led to HIV infection as a result of 

intravenous administration of psychoactive substances 

in 70%–80% of cases. In this regard, the use of 

intravenous drugs was the dominant cause of HIV 

infection and its combined course with HCV. 

At the time of the study, patients did not need highly 

active antiretroviral therapy (HAART) given their 

Table 1. Characteristics of patients of different ethnicities co-infected with HIV/chronic hepatitis C. 

Indices 
Group I (Kazakhs) 

n = 49 

Group II (Russians) 

n = 46 
p 

Age, years 40.3 ± 1.0 (median 40.0) 42.2 ± 1.0 (median 43.0) 0.1924 

(26–52 years)    

Gender    

Male 33 (67.3%) 32 (69.6%) 0.7955 

Female 16 (32.7%) 14 (30.4%) 0.8613 

HCV duration, years 5.3 ± 0.4 5.4 ± 0.4 0.8491 

(3–12 years)    

Method of transmission    

Intravenous drugs 34 (69.4%) 31 (67.4%) 0.8634 

Sexual intercourse 15 (30.6%) 15 (32.6%) 0.9074 

HCV genotype    

Genotype 1 21 (42.9%) 18 (39.1%) 0.8016 

Genotype 2 3 (6.1%) 4 (8.7%) 0.8887 

Genotype 3 25 (51.0%) 24 (52.2%) 0.9445 

Clinical stage of HIV infection    

Stage I 26 (53.1%) 23 (50%) 0.8348 

(CD4-lymphocytes, cells/μL) 557.4 ± 23.0 567.3 ± 32.5 0.8013 

 (median 541.0) (median 576.0)  

Stage II 20 (40.8%) 19 (41.3%) 1.0000 

(CD4-lymphocytes, cells/μL) 484.4 ± 24.0 476.5 ± 24.8 0.8201 

 (median 466.0) (median 494.0)  

Stage III 3 (6.1%) 4 (8.7%) 0.8887 

(CD4-lymphocytes, cells/μL) 411.3 ± 8.7 418.0 ± 19.4 0.7919 

 (median 412.0) (median 425.5)  

Stage IV - - - 
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stable levels of CD4 lymphocytes. In accordance with 

international recommendations, the main criterion for 

initiation of therapy in the Republic of Kazakhstan is 

the number of CD4 lymphocytes (fewer than 350 

cells/μL) and clinical stage of HIV infection [43]. At the 

time of inclusion in the study, most patients (46 [93.9%] 

of patients in group I, and 42 [91.3%] in group II) were 

diagnosed with an early clinical stage of HIV infection. 

Sampling was carried out by an electronic database of 

patients with initially elevated levels of CD4 

lymphocytes.  

During the study, patients co-infected with 

HIV/chronic HCV in both groups were under dynamic 

observation, which included clinical examination as 

well as determination of transaminase activity, the 

number of CD4 lymphocytes, and viral load every six 

months. 

 

Laboratory methods 

Diagnosis of HIV (ICD-10, B20) was verified by 

the immune blotting method (Innogenetics, Ghent, 

Belgium) on the basis of the commercial test system 

New LAV Blot (BioRad Laboratories, Steenvoorde, 

France). The stages of HIV infection were determined 

according to the clinical classification of the World 

Health Organization (WHO) [44]. CD4 lymphocyte 

count was determined by the flow cytofluorometry 

method FACSCount using monoclonal antibodies 

(Becton-Dickinson, Franklin Lakes, USA). 

Diagnosis of HCV (ICD-10, В 18.2) was verified 

by enzyme-linked immunosorbent assay (ELISA) using 

commercial kits (JSC Vector-Best, Novosibirsk, 

Russia) for detection of the HCV antigen. 

Quantification of HCV RNA was performed by real-

time polymerase chain reaction (PCR) using 

commercial reagents with hybridization-fluorescence 

detection (AmpliSens HCV-FL, InterLabService, 

Moscow, Russia). In order to identify, quantify, and 

differentiate genotypes 1, 2, and 3, a commercial 

reagents kit (RealBest RNA HCV-genotype, 

Novosibirsk, Russia) was used. 

Indirect markers of fibrosis were determined for the 

study of the activity of fibrogenesis in livers of patients 

with HIV/chronic HCV co-infection and included 

alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), and platelets. Along with this, 

the rate of cholestatic syndrome (i.e., alkaline 

phosphatase [ALP]) was determined. The severity of 

the cytolysis syndrome on the content of serum 

transaminases (ALT, AST) was determined in all the 

patients and included values within the normal range 

(0.028–0.19 μmol/[s-L]), minimal cytolysis (up to 3 

standards), and moderate cytolysis (from 3 to 10 

standards). The values of ALP were considered within 

the normal range at 278–830 nmol/(s-L), and platelets 

at 180–320 × 109/L. Biochemical parameters (ALT, 

AST, ALP) were determined by the colorimetric 

method on an analyzer (ERMA Inc., Tokyo, Japan) 

using commercial kits. Using the unified 

dinitrophenylhydrazine method of Reitman-Frenkel, 

the number of platelets was counted on a hematological 

analyzer (Cell-Dyn Ruby, Abbott, Holliston, USA). 

The stage of liver fibrosis was assessed by the 

results of indirect ultrasonic elastometry according to 

the METAVIR scale using FibroScan 502 (Echosens, 

Paris, France). The results of the assessment of liver 

elasticity were expressed in kilopascals (kPa). The liver 

elastometry was performed twice, at an interval of 36 

months. 

 

Statistical methods 

The control of the distribution was carried out using 

indicators of asymmetry and kurtosis. The distribution 

of indices in two groups was normal, so the t-test was 

used to assess the differences. The Pearson’s linear 

correlation coefficient (r) was used to estimate the 

statistical dependence of two series of observations. 

Statistical processing of the results was performed 

using the software package Statistica 6 (Dell Statistica, 

Tulsa, USA), determined by the mean, standard 

deviation, median, 95% confidence interval (CI), and 

odds ratio (OR). Differences were considered 

significant at p < 0.05. 

 

Results 
Comparative analysis of liver elastometry 

according to the METAVIR scale showed that initially, 

stage F0 (no fibrosis) was not registered in Kazakhs and 

Russians, and the transition (border) stage F0–F1 was 

diagnosed in 8.2% and 10.9% of cases, respectively. 

Minimal fibrosis with stellate expansion of portal tracts 

without septa formation (F1) was found in 38.8% and 

41.3% of Kazakhs and Russians, respectively. 

Moderate fibrosis with the expansion of portal tracts 

with a single port-portal septa (F2) was found in in 

32.6% and 32.6% of cases; expressed fibrosis with 

numerous port-central septa (F3) in 12.2% and 8.7% of 

cases; and cirrhosis (F4) in 8.2% and 6.5% of cases, 

respectively (Table 2). 

The changes of the indices of the liver elasticity at 

different stages, starting from stages F0–F1, were 

registered during the assessment of the dynamics of 

liver fibrosis at an interval of 36 months on the results 

of repeated elastometry in Kazakhs and Russians.  
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  Table 2. Distribution of patients of different ethnicities with HIV/chronic hepatitis C co-infection according to the stages of liver fibrosis 

based on baseline data and dynamic monitoring. 

Stages of fibrosis 

(reference values, kPa) 

Baseline data 

Group I (Kazakhs) 

n = 49 

Group II (Russians) 

n = 46 p 

n (%) M ± m, kPa n (%) M ± m, kPa 

F0–F1 (F0: 1.5–5.8; F1: 5.9–7.2) 4 (8.2) 6.1 ± 0.1 5 (10.9) 6.0 ± 0.1 0.4803 

F1 (5.9–7.2) 19 (38.8) 6.8 ± 0.1 19 (41.3) 6.7 ± 0.04 0.1320 

F2 (7.3–9.5) 16 (32.6) 8.4 ± 0.1 15 (32.6) 8.1 ± 0.1 0.0765 

F3 (9.6–13) 6 (12.2) 11.0 ± 0.2 4 (8.7) 10.8 ± 0.1 0.4755 

F4 (> 13) 4 (8.2) 26.6 ± 3.7 3 (6.5) 24.1 ± 4.9 0.6943 

 Control in 36 months 

F0–F1(F0: 1.5–5.8; F1: 5.9–7.2) 3 (6.1) 6.2 ± 0.1 5 (10.9) 6.1 ± 0.1 0.2199 

F1 (5.9–7.2) 16 (32.7) 7.0 ± 0.04 18 (39.1) 7.0 ± 0.1 1.0000 

F2 (7.3–9.5) 10 (20.4) 9.0 ± 0.1 13 (28.3) 8.6 ± 0.2 0.0837 

F3 (9.6–13) 11 (22.4) 12.4 ± 0.2 6 (13.0) 11.3 ± 0.3 0.0026* 

F4 (> 13) 9 (18.4) 33.3 ± 1.1 4 (8.7) 26.6 ± 2.9 0.0213* 

* Significance of differences in the two groups, kPa (p < 0.05); M: mean; m: standard error of the mean. 

 

 

Table 3. Comparative analysis of laboratory data on patients of different ethnicities co-infected with HIV/chronic hepatitis C based on baseline 

data. 

Stages of 

fibrosis 

Group I Kazakhs 

n = 49 

Group II 

Russians 

n = 46 
p 

Group I Kazakhs 

n = 49 

Group II 

Russians 

n = 46 
p 

ALT, μmol/(s-L) AST, μmol/(s-L) 

F0–F1 0.14 ± 0.05 0.13 ± 0.04 0.8905 0.11 ± 0.05 0.11 ± 0.04 1.0000 

F1 0.31 ± 0.03 0.35 ± 0.04 0.4616 0.29 ± 0.03 0.27 ± 0.03 0.6735 

F2 0.44 ± 0.05 0.37 ± 0.04 0.2630 0.34 ± 0.03 0.32 ± 0.03 0.6602 

F3 0.53 ± 0.10 0.42 ± 0.11 0.4661 0.43 ± 0.07 0.33 ± 0.05 0.3249 

F4 0.59 ± 0.07 0.45 ± 0.14 0.3816 0.48 ± 0.09 0.35 ± 0.05 0.2816 

 ALP, nmol/(s-L)  Platelets, 109/L  

F0–F1 404.5 ± 60.4 449.2 ± 101.3 0.7343 210.3 ± 12.2 207.0 ± 10.2 0.8409 

F1 480.5 ± 38.4 461.3 ± 42.5 0.7394 193.3 ± 3.0 201.4 ± 4.1 0.1176 

F2 533.9 ± 35.6 535.3 ± 40.5 0.9794 196.4 ± 5.7 196.7 ± 6.2 0.9718 

F3 591.8 ± 63.3 561.0 ± 116.5 0.8061 190.0 ± 6.9 194.5 ± 12.4 0.7387 

F4 545.8 ± 122.8 593.7 ± 134.3 0.8047 183.5 ± 12.4 186.0 ± 9.2 0.8864 

ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase. 

 

 

Table 4. Comparative analysis of laboratory data on patients of different ethnicities co-infected with HIV/chronic hepatitis C based on 

dynamic monitoring. 

Stages of 

fibrosis 

Group I Kazakhs 

n = 49 

Group II 

Russians 

n = 46 
p 

Group I Kazakhs 

n = 49 

Group II 

Russians 

n = 46 
p 

ALT, μmol/(s-L) AST, μmol/(s-L) 

F0–F1 0.17 ± 0.06 0.18 ± 0.04 0.8990 0.15 ± 0.06 0.16 ± 0.03 0.8624 

F1 0.42 ± 0.05 0.39 ± 0.04 0.6309 0.31 ± 0.04 0.29 ± 0.03 0.7000 

F2 0.54 ± 0.05 0.42 ± 0.05 0.1081 0.41 ± 0.06 0.37 ± 0.04 0.5781 

F3 0.71 ± 0.06 0.45 ± 0.09 0.0276* 0.57 ± 0.04 0.36 ± 0.08 0.0196* 

F4 0.76 ± 0.07 0.47 ± 0.10 0.0365* 0.65 ± 0.04 0.41 ± 0.10 0.0237* 

 ALP, nmol/(s-L)  Platelets, 109/L  

F0–F1 554.0 ± 34.4 524.6 ± 84.0 0.8064 208.0 ± 4.2 201.8 ± 4.7 0.4038 

F1 558.1 ± 43.6 540.7 ± 44.3 0.7823 197.3 ± 6.7 196.1 ± 3.4 0.8685 

F2 548.2 ± 45.6 545.3 ± 54.5 0.9691 191.8 ± 4.3 194.2 ± 5.6 0.7505 

F3 636.7 ± 39.4 622.7 ± 76.4 0.8583 187.6 ± 11.1 188.2 ± 15.0 0.9748 

F4 611.7 ± 52.2 602.5 ± 63.4 0.9201 176.8 ± 11.6 180.0 ± 22.5 0.8906 

* Significance of differences in the two groups (p < 0.05); ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase. 
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As can be seen in Table 2, increasing numbers of 

patients with severe fibrosis (F3) (22.4% and 13.0%) 

and liver cirrhosis (F4) (18.4% and 8.7%) was 

registered in Kazakh and Russian groups, respectively, 

compared with the original data. This is apparently 

associated with more profound involvement of 

hepatocytes in the background of immunodeficiency of 

patients that contributed the development of liver 

fibrosis. However, the prevalence of patients with 

advanced liver fibrosis (F3, F4) was higher in Kazakhs 

than in Russians, and it was accompanied by a 

significant increase of liver elasticity indices in 

Kazakhs and Russians (p = 0.0026 for F3, p = 0.0213 

for F4). This trend of rapid progression of liver fibrosis 

manifested also at the level of more intensive shift of 

fibrosis stages in Kazakhs (OR = 2.5; 95% CI = 1.0–

6.1). 

Table 3 shows the comparative characteristics of 

indirect markers of liver fibrosis (ALT, AST, platelets) 

and the index of cholestatic syndrome (ALP) depending 

on the stage of fibrosis in Kazakhs and Russians with 

HIV/chronic HCV co-infection. At the same time, 

significant differences based on the initial data on 

indirect markers of liver fibrosis were not found (p > 

0.05).  

Significant differences in the average level of 

transaminase activity were found in the two groups 

according to the results of the study in 36 months: ALT 

(p = 0.0276 for F3, p = 0.0365 for F4) and AST (p = 

0.0196 for F3, p = 0.0237 for F4) (Table 4).  

The analysis of indirect markers of liver fibrosis 

showed that in Kazakhs, the values of transaminases 

(ALT, AST) were higher compared with those in 

Russians. In Kazakhs, the average ALT was 3 times and 

the average AST was 2.3 times above the upper limit of 

norm in the Russian group (2.1 and 1.7 times, 

respectively). In this case, there was a development of 

the syndrome of cytolysis with the violation of 

hepatocyte integrity, manifested in the increased levels 

of ALT and AST, which are indirect markers of fibrosis 

(Figures 1, 2). 

Significant differences in the level of alkaline 

phosphatase and platelet found were not found (p > 

0.05). At the same time, the proportion of patients with 

thrombocytopenia was 8.4% in both groups that had 

been conditioned by HIV/chronic HCV co-infection 

(Figures 3, 4). 

 

Figure 1. Enzymatic activity of alanine aminotransferase (ALT) 

depending on the stage of liver fibrosis based on dynamic 

monitoring. 

Figure 2. Enzymatic activity of aspartate aminotransferase 

(AST) depending on the stage of liver fibrosis based on dynamic 

monitoring. 

Figure 3. Alkaline phosphatase (ALP) indices depending on the 

stage of liver fibrosis based on dynamic monitoring. 
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Discussion 
In recent years, there has been increased interest in 

research related to the development of liver fibrosis in 

HIV/HCV co-infection in patients of specific 

racial/ethnic groups, which requires objective methods 

of assessment [24,25,45,46]. 

It was found, during the study, that in the Kazakh 

group, the progression of liver fibrosis occurred in 

18.4% of patients with normal and minimal content of 

transaminases, and in 22.4% of patients with moderate 

process activity; in Russians it occurred in 8.7% and 

4.3% of patients, respectively. It should be noted that 

liver fibrosis remained unchanged in 59.2% of Kazakhs 

and in 87.0% of Russians. This suggests that the 

progression of liver fibrosis occurred more frequently 

in Kazakh patients with HIV/chronic HCV co-infection 

than in Russian patients. 

The сonducted correlation analysis in patients with 

HIV/chronic HCV co-infection in the two groups 

revealed the direct relationship between liver elasticity 

on the elastometry results and values of hepatic 

transaminases. The direct moderate relationship 

between liver elasticity and ALT values (r = 0.485; p < 

0.05) and direct appreciable relationship with the AST 

values (r = 0.583; p < 0.05) were registered in Kazakhs. 

Such relationships had not been revealed in Russians, 

but the direct weak correlation was noted (r = 0.254 and 

r = 0.263 respectively; p > 0.05). 

Thus, analysis of the elastometry results and 

indirect markers of liver fibrosis allowed for a 

comprehensive assessment of liver fibrosis in different 

stages. In addition, differences in the progression of 

liver fibrosis due to ethnicity was found among 

Kazakhs and Russians. 

 

Conclusions 
The progression of liver fibrosis in patients with 

HIV/chronic HCV co-infection was observed more 

frequently in Kazakhs than in Russians (OR = 2.5; 95% 

CI = 1.0–6.1). The number of patients with later fibrosis 

stages F3 (22.4%) and F4 (18.4%) was greater in 

Kazakhs, and the liver elasticity indices were 

statistically significant in Kazakhs and Russians (p < 

0.05). 

On the basis of the dynamic observation of Kazakhs 

according to indirect markers of liver fibrosis, the 

transaminases indicators (ALT, AST) in the later stages 

of fibrosis (F3, F4) were significantly higher compared 

with those found among Russians (p < 0.05). According 

to the average level of platelets, significant differences 

were not found in the two ethnic groups (p > 0.05). 

The correlation analysis revealed the direct 

relationship between liver elasticity based on 

elastometry results and values of hepatic transaminases. 

A direct moderate relationship was found between liver 

elasticity and ALT values (r = 0.485; p < 0.05), and a 

direct appreciable relationship with the AST values (r = 

0.583; p < 0.05) was found in Kazakhs. A direct weak 

correlation in Russians (r = 0.254, r = 0.263 

respectively; p > 0.05) was found. 

Liver elastometry in patients of different ethnic 

groups with HIV/chronic HCV co-infection allowed 

identification and assessment of liver fibrosis in the 

early stages, as well as the monitoring of its 

development. 

 
 
Acknowledgements 
This work was supported by a research project grant from the 

Ministry of Health of the Republic of Kazakhstan. 

 

 
References 
1. World Health Organization (2014) Hepatitis C. Fact Sheet No. 

164. Available: 

http://www.who.int/mediacentre/factsheets/fs164/en/. 

Accessed 11 February 2015. 

2. World Health Organization (2014) HIV/AIDS. Fact Sheet No. 

360. Available: 

http://www.who.int/mediacentre/factsheets/fs360/en/. 

Accessed 11 February 2015. 

3. World Health Organization (2014) HIV programme: 

Achieving our goals. Operational plan 2014–2015. Available: 

http://apps.who.int/iris/bitstream/10665/112666/1/978924150

7110_eng.pdf. Accessed 11 February 2015. 

4. Republican Center for HIV/AIDS Prevention and Control 

(2015) Report about AIDS activity for 2014. Almaty. 

Available: http://rcaids.kz/ru/publications/page3796/. 

Accessed 21 January 2015. [Site in Russian.] 

Figure 4. Platelet indices depending on the stage of liver fibrosis 

based on dynamic monitoring. 



Sarsekeyeva et al. – Liver fibrosis in patients with HIV/CHC     J Infect Dev Ctries 2016; 10(10):1099-1107. 

1106 

5. van der Helm J, Geskus R, Sabin C, Meyer L, Del Amo J, 

Chene G, Dorrucci M, Muga R, Porter K, Prins M (2013) 

Effect of HCV infection on cause-specific mortality after HIV 

seroconversion, before and after 1997. Gastroenterology 144: 

751-760. 

6. Limketkai BN, Mehta SH, Sutcliffe CG, Higgins YM, 

Torbenson MS, Brinkley SC, Moore RD, Thomas DL, 

Sulkowski MS (2012) Relationship of liver disease stage and 

antiviral therapy with liver-related events and death in adults 

coinfected with HIV/HCV. JAMA 308: 370-378. 

7. Sulkowski MS (2008) Viral hepatitis and HIV coinfection. 

Hepatology 48: 353-367. 

8. Sulkowski MS (2014) Management of acute and chronic HCV 

infection in persons with HIV coinfection. Hepatology 61 

Suppl 1: 108-119. 

9. Andreoni M, Giacometti A, Maida I, Meraviglia P, Ripamonti 

D, Sarmati L (2012) HIV-HCV co-infection: epidemiology, 

pathogenesis and therapeutic implications. Eur Rev Med 

Pharmacol Sci 16: 1473-1483. 

10. Ghany MG, Strader DB, Thomas DE (2009) American 

Association for the Study of Liver Diseases. Diagnosis, 

management, and treatment of hepatitis C: an update. 

Hepatology 49: 1335-1374. 

11. Yu ML, Chuang WL (2009) Treatment of chronic hepatitis C 

in Asia: when East meets West. Gastroenterol Hepatol 24: 336-

345. 

12. D'Souza R, Glynn MJ, Ushiro-Lumb I, Feakins R, Domizio P, 

Mears L, Alsced E, Kumar P, Sabin CA, Foster GR (2005) 

Prevalence of hepatitis C-related cirrhosis in elderly Asian 

patients infected in childhood. Clin Gastroenterol Hepatol 3: 

910-917. 

13. Yu ML, Chuang WL, Chen SC, Dai CY, Hou C, Wang JH, Lu 

SN, Huang JF, Lin ZY, Hsieh MY, Tsai JF, Wang LY, Chang 

WY (2001) Changing prevalence of hepatitis C virus 

genotypes: molecular epidemiology and clinical implications 

in the hepatitis C virus hyperendemic areas and a tertiary 

referral center in Taiwan. J Med Virol 65: 58-65. 

14. Asian Pacific Association for the Study of the Liver (APASL) 

Hepatitis C Working Part, McCaughan GW, Omata M, 

Amarapurkar D, Bowden S, Chow WC, Chutaputti A, Dore G, 

Gane E, Guan R, Hamid SS, Hardikar W, Hui CK, Jafri W, Jia 

JD, Lai MY, Wei L, Leung N, Piratvisuth T, Sarin S, Sollano 

J, Tateishi R (2007) Asian Pacific Association for the Study of 

the Liver consensus statements on the diagnosis, management 

and treatment of hepatitis C virus infection. J Gastroenterol 

Hepatol 22: 615-633. 

15. Terrault NA, Im K, Boylan R, Bacchetti P, Kleiner DE, 

Fontana RJ, Hoofnagle JH, Belle SH (2008) Fibrosis 

progression in African Americans and Caucasian Americans 

with chronic hepatitis C. Clin Gastroenterol Hepatol 6: 1403-

1411. 

16. Crosse K, Umeadi OG, Anania FA, Laurin J, Papadimitriou J, 

Drachenberg C, Howell CD (2004) Racial differences in liver 

inflammation and fibrosis related to chronic hepatitis C. Clin 

Gastroenterol Hepatol 2: 463-468. 

17. Kohla M, Iwata S, Ea R, Keyhan S, Taylor R, Yu MC, Groshen 

S, Bonacini M (2012) Histological versus clinical cirrhosis in 

chronic hepatitis C: does race/ethnicity really matter? Dig Dis 

Sci 57: 771-776. 

18. Bonacini M, Groshen MD, Yu MC, Govindarajan S, Lindsay 

KL (2001) Chronic hepatitis C in ethnic minority patients 

evaluated in Los Angeles County. Am J Gastroenterol 96: 

2438-2441. 

19. Pearlman BL (2006) Hepatitis C virus infection in African 

Americans. Clin Infect Dis 42: 82-91. 

20. Sterling RK, Stravitz RT, Luketic VA, Sanyal AJ, Contos MJ, 

Mills AS, Shiffman ML (2004) A comparison of the spectrum 

of chronic hepatitis C virus between Caucasians and African 

Americans. Clin Gastroenterol Hepatol 2: 469-473. 

21. Matthews-Greer JM, Caldito GC, Adley SD, Willis R, Mire 

AC, Jamison RM, McRae KL, King JW, Chang WL (2001) 

Comparison of hepatitis C viral loads in patients with or 

without human immunodeficiency virus. Clin Diagn Lab 

Immunol 8: 690-694. 

22. Jennings CL, Sherman KE (2012) Hepatitis C and HIV co-

infection: new drugs in practice and in the pipeline. Curr 

HIV/AIDS Rep 9: 231-237. 

23. Wiley TE, Brown J, Chan J (2002) Hepatitis C infection in 

African Americans: its natural history and histological 

progression. Am J Gastroenterol 97: 700-706. 

24. Silver D, Karnik G, Osinusi A, Silk R, Stabinski L, Doonquah 

L, Henn S, Teferi G, Masur H, Kottilil S, Fishbein D (2013) 

Effect of HIV on liver fibrosis among HCV-infected African 

Americans. Clin Infect Dis 56: 1280-1283. 

25. Sarkar M, Bacchetti P, French AL, Tien P, Glesby MJ, 

Nowicki M, Plankey M, Gange S, Sharp G, Minkoff H, Peters 

MG (2012) Lower liver-related death in African-American 

women with human immunodeficiency virus/hepatitis C virus 

coinfection, compared to Caucasian and Hispanic women. 

Hepatology 56: 1699-1705. 

26. Kelleher TB, Afdhal N (2005) Noninvasive assessment of liver 

fibrosis. Clin Liver Dis 9: 667-683. 

27. Ziol M, Handra-Luca A, Kettaneh A, Christidis C, Mal F, 

Kazemi F, de Ledinghen V, Marcellin P, Dhumeaux D, 

Trinchet JC, Beaugrand M (2005) Non-invasive assessment of 

liver fibrosis by stiffness measurement: a prospective 

multicentre study in patients with chronic hepatitis C. 

Hepatology 41: 48-54. 

28. Friedrich-Rust M, Rosenberg W, Parkes J, Herrmann E, 

Zeuzem S, Sarrazin C (2010) Comparison of ELF, FibroTest 

and FibroScan for the non-invasive assessment of liver fibrosis. 

BMC Gastroenterol 9: 103.  

29. Foucher J, Reiller B, Jullien V, Leal F, di Cesare ES, 

Merrouche W, Delile JM, de Ledinghen V (2009) FibroScan 

used in street-based outreach for drug users is useful for 

hepatitis C virus screening and management: a prospective 

study. J Viral Hepat 16: 121-131. 

30. Ferraioli G, Tinelli C, Dal Bello B, Zicchetti M, Filice G, Filice 

C (2012) Accuracy of real-time shear wave elastography for 

assessing liver fibrosis in chronic hepatitis C: a pilot study. 

Hepatology 56: 2125-2133. 

31. D'Ambrosio R, Aghemo A, Fraquelli M, Rumi MG, Donato 

MF, Paradis V, Bedossa P, Colombo M (2013) The diagnostic 

accuracy of Fibroscan for cirrhosis is influenced by liver 

morphometry in HCV patients with a sustained virological 

response. J Hepatol 59: 251-256. 

32. Ferraioli G, Tinelli C, Dal Bello B, Zicchetti M, Lissandrin R, 

Filice G (2013) Performance of liver stiffness measurements 

by transient elastography in chronic hepatitis. World J 

Gastroenterol 19: 49-56. 

33. Castera L, Winnock M, Pambrun E, Paradis V, Perez P, Loko 

MA, Asselineau J, Dabis F, Degos F, Salmon D (2014) 

Comparison of transient elastography (FibroScan), FibroTest, 

APRI and two algorithms combining these non-invasive tests 

for liver fibrosis staging in HIV/HCV coinfected patients: 



Sarsekeyeva et al. – Liver fibrosis in patients with HIV/CHC     J Infect Dev Ctries 2016; 10(10):1099-1107. 

1107 

ANRS CO13 HEPAVIH and FIBROSTIC collaboration. HIV 

Med 15: 30-39. 

34. Coco B, Oliveri F, Maina AM, Ciccorossi P, Sacco R, 

Colombatto P, Bonino F, Brunetto MR (2007) Transient 

elastography: a new surrogate marker of liver fibrosis 

influenced by major changes of transaminases. J Viral Hepat 

14: 360-369. 

35. Castera L, Vergniol J, Foucher J, Le Bail B, Chanteloup E, 

Haaser M, Darriet M, Couzigou P, De Lédinghen V (2005) 

Prospective comparison of transient elastography, Fibrotest, 

APRI and liver biopsy for the assessment of fibrosis in chronic 

hepatitis C. Gastroenterology 128: 343-350. 

36. Ferard G, Piton A, Messous D, Imbert-Bismut F, Frairi A, 

Poynard T, Lessinger JM (2006) Intermethod calibration of 

alanine aminotransferase (ALT) and 

gammaglutamyltransferase (GGT) results: application to 

FibroTest and ActiTest scores. Clin Chem Lab Med 44: 400-

406. 

37. Poynard T, Imbert-Bismut F, Ratziu V, Chevret S, Jardel C, 

Moussalli J, Messous D, Degos F (2002) Biochemical markers 

of liver fibrosis in patients infected by hepatitis C virus: 

longitudinal validation in a randomized trial. J Viral Hepat 9: 

128-133. 

38. Castera L (2011) Non-invasive assessment of liver fibrosis in 

chronic hepatitis C. Hepatol Int 5: 625-634. 

39. Fontana RJ, Kleiner DE, Bilonick R, Terrault N, Afdhal N, 

Belle SH, Jeffers LJ, Ramcharran D, Ghany MG, Hoofnagle 

JH, Virahep-C Study Group (2006) Modeling hepatic fibrosis 

in African American and Caucasian American patients with 

chronic hepatitis C virus infection. Hepatology 44: 925-935. 

40. European Association for Study of Liver, Asociacion 

Latinoamericana para el Estudio del Higado (2015) EASL-

ALEH Clinical Practice Guidelines: Non-invasive tests for 

evaluation of liver disease severity and prognosis. J Hepatol 

63: 237-264. 

41. Wai CT, Greenson JK, Fontana RJ, Kalbfleisch JD, Marrero 

JA, Conjeevaram HS, Lok AS (2003) A simple noninvasive 

index can predict both significant fibrosis and cirrhosis in 

patients with chronic hepatitis C. Hepatology 38: 518-526. 

42. Clinical management and treatment of HIV-infected adults in 

Europe (2009) European AIDS Clinical Society (EACS) 

Guidelines. Available: http://europeanaidsclinicalsociety.org. 

Accessed 11 November 2015. 

43. European Association for Study of Liver (2014) EASL clinical 

practice guidelines: management of hepatitis C virus infection. 

J Hepatol 60: 392-420.  

44. World Health Organization (2013) Consolidated guidelines on 

the use of antiretroviral drugs for treating and preventing HIV 

infection: Recommendations for a public health approach. 

Available: 

http://apps.who.int/iris/bitstream/10665/85321/1/9789241505

727_eng.pdf?ua=1. Accessed 11 February 2015. 

45. Avihingsanon A, Jitmitraparp S, Tangkijvanich P, 

Ramautarsing RA, Apornpong T, Jirajariyavej S, Putcharoen 

O, Treeprasertsuk S, Akkarathamrongsin S, Poovorawan Y, 

Matthews GV, Lange JM, Ruxrungtham K (2014) Advanced 

liver fibrosis by transient elastography, fibrosis 4, and alanine 

aminotransferase/platelet ratio index among Asian hepatitis C 

with and without human immunodeficiency virus infection: 

role of vitamin D levels. J Gastroenterol Hepatol 29: 1706-

1714.  

46. Patel K, Thompson AJ, Chuang WL, Lee CM, Peng CY, 

Shanmuganathan G, Thongsawat S, Tanwandee T, Mahachai 

V, Pramoolsinsap C, Cho M, Han KH, Shah SR, Foster GR, 

Clark PJ, Pulkstenis E, Subramanian GM, McHutchison JG 

(2011) Insulin resistance is independently associated with 

significant hepatic fibrosis in Asian chronic hepatitis C 

genotype 2 or 3 patients. J Gastroenterol Hepatol 26: 1182-

1188. 

 
Corresponding author 
Nazgul Sarsekeyeva 

Department of Infectious Diseases and Dermatovenerology  

Karaganda State Medical University 

100017 Gogol str. 40 

Karaganda, Kazakhstan 

Phone: +77012392689 

Email: sarsekeeva.04@mail.ru 

 

Conflict of interests: No conflict of interests is declared.

 


	Introduction
	Methodology
	Patients’ characteristics
	Laboratory methods
	Statistical methods

	Results
	Discussion
	Conclusions
	Acknowledgements
	References
	Corresponding author


