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Abstract  

Background: Human immunodeficiency virus (HIV) infection leads to profound and irreversible immunosuppression. Liver function 

abnormalities are commonly seen in HIV-infected patients, and highly active antiretroviral therapy (HAART) has led to complete 

modification of the pattern of hepatic events in HIV infection. The early recognition and diagnosis of these events will be helpful for 

the safe and effective use of HAART and enhance the survival rates among HIV-infected people.  

Objectives: This study was done to identify the liver function abnormalities in HIV-positive patients and their correlation with CD4 

count. 

Materials and Methods: The study included 250 HIV positive patients selected from Jawaharlal Nehru Institute of Medical Sciences 

and Hospital from September 2019 to August 2021. Complete blood picture, blood urea, serum creatinine, liver function tests (LFTs), 

CD4 count, hepatitis B surface antigen, anti-hepatitis C virus, RBS, INR has been done for all the patients. Based on CD4 count, the 

study population was divided into three groups. Group I included 82 patients with CD4 count < 200 cells per cu.mm, group II included 

89 patients with a CD4 count between 201 and 350, and group III included 79 Patients with CD4 count >350. About 141/250 patients 

were on TLE (ART Regimen) and 92/250 on TLD. 

Results: In the present study, the distribution of patients by serum bilirubin stratified by CD4 count showed that the majority of 157 

out of 250 patients show a moderate increase in serum bilirubin. Their relative distribution is (51.6%) in CD4< 200 group and 45.9 % 

in 200-350, 93.5% in > 350 CD4 groups (P <0.001). In the present study the relative distribution of patients with mild increase in INR 

is 47.1%, 42.1%,10.7%,among  <200, 201-350,>350 CD4 groups respectively (p < 0.001). 

Conclusion: HIV-infected patients are at a greater risk of liver function abnormalities. The derangement in liver function is more, 

with the decrease in CD4 count. Serum bilirubin and INR are commonly deranged liver function parameters with its prevalence more 

among patients with declining CD4 count (The incidence of liver function abnormality increases with the severity of the disease. Early 

detection of the exact cause and appropriate treatment of these abnormalities will reduce morbidity and mortality in HIV/AIDS 

patients. 
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INTRODUCTION 

Diseases of the hepatobiliary system are significant problems in patients with human immuno virus(HIV) infection. It has been 

estimated that approximately 15% of the deaths of patients with HIV infection are related to liver disease. 1 These complex 

mechanisms1-2 of liver injury in HIV infected patients include; 1. Hepatotoxicity related to antiretroviral drugs. 2. Idiosyncratic or 

immuno-allergic mechanisms. 3. Direct cytotoxicity. 4. Co-infection with hepatitis B virus (HBV) or hepatitis C virus (HCV) 

infection. 5. Opportunistic infections. 6. Alcohol-related liver disease. 7. NASH with associated metabolic syndromes. 8. Drugs. The 

development of HAART (regimen consisting of nucleoside reverse transcriptase inhibitors [NRTIs], protease inhibitors [PIs], and 

non-NRTIs [NNRTIs]) has resulted in a significant decline in morbidity and mortality among HIV-infected patients3. HAART has 

also modified the pattern of hepatic events in HIV-infection, and the liver should be an important consideration when treating HIV-
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infected patients 4. Liver cells, including Kupffer cells[KC's], might be infected by HIV-1, and these cells might be involved in certain 

liver lesions observed during HIV-1 infection, particularly sinusoidal abnormalities 4. 

Pathogenesis of liver fibrosis can be explained by a direct effect on hepatocytes, hepatic stellate cells (HSCs), and KCs. In the absence 

of productive infection, glycoprotein 120 (gp120) binding to chemokine receptor type 4 (CXCR4) may induce apoptosis of 

hepatocytes and activation of HSCs. 

In vitro studies suggest HIV-infection of KCs leads to productive infection5-8. HIV  also induces hepatocyte apoptosis in vitro via 

gp120 signalling through C-X-C chemokine receptor type 4 (CXCR4) in the absence of infection. HIV-infection of Gastrointestinal 

[GI] tract associated CD4+ T-cells leads to increased permeability to bacterial endotoxins such as lipopolysaccharide (LPS). Elevated 

levels of LPS have been shown to contribute to liver disease progression in alcoholic liver disease9-10 as well as in Nonalcoholic fatty 

liver disease [NAFLD] and Nonalcoholic steatohepatitis [NASH]11-13. 

 

 

AIMS AND OBJECTIVES 
 

1. To study and describe the “liver function abnormalities in HIV positive patients and their correlation with CD4 count.”  

2. To compare liver function enzymes in HIV positive groups, divided based on CD4 count.  

 

PATIENTS AND METHODS 
1. A cross-sectional study was conducted for a duration of two years, w.e.f September 2019 to August 2021, JNIMS Imphal, Manipur, 

in the Department of Medicine, in collaboration with the Department of Microbiology and the Department of Biochemistry, after prior 

approval from institutional ethical committee. Data collection was done by simple random sampling or by lottery method. 

 

A questionnaire for detailed history was taken from all the patients, and a thorough physical examination was done.  

Patients meeting inclusion criteria (All HIV –seropositive patients, seropositivity being confirmed by NACO guidelines( RAPID 

DIAGNOSTIC TESTS), Age ->18 years and< 65 years, sex – male, female, transgender were taken as study subjects. Pregnant 

females and non-consenting individuals are excluded. 

  

DIAGNOSTIC TESTS: All routine investigations Complete Blood count, Liver function tests, INR, Kidney function tests, Urine 

routine examination, Fasting blood sugar, serum triglycerides and CD4 count are done. 

 SGOT AND SGPT are done by Vitros 250 dry chemistry method.  

 HbsAg and anti-HCV antibodies were tested using 3rd generation ELISA from Qualisa HbsAg and Qualisa anti HCV, Qualpro 

Diagnostics, Goa, India, respectively, following standard protocol and manufacturer's instructions with adequate quality control.  

The diagnosis of HIV positivity was based on clinical seropositivity being confirmed using "Rapid Diagnostic Tests(RDT's)" supplied 

by NACO, as per NACO guidelines. 

 

The observations made were entered in the database programme SPSS version 21 for Windows. An appropriate statistical analysis was 

applied. 

RESULTS 

The study was conducted on a total of 250 HIV positive patients divided into three groups based on their CD4 count (CD4 <200, CD4 

201-350, CD4 >350 cells per cu mm), and liver function abnormalities were analysed among three different groups. 

 

The commonest age group in < 200 CD4 group is 61-70, and in > 201-350 group is 31-40, where as in >350 group it is < 30 years age, 

which constituted 55.6%, 44.3%,52.5% in respective groups.This finding is statistically significant.The mean age of study population 

is 39.30 ± 11.50. Elderly age group are more in the CD4 group < 200 cells per cu mm.The Male study subjects  in respective cd4 

groups <200,20-350,>350  is  37.3% , 32.7%,  30.1%, where as Female % is 25.3 %, 41.1%,32.7%. Transgender % in the respective 

groups is 50%, 0%, 50%. 

About 38 patients were positive for Anti HCV antibody,7 patients were positive for HBsAg, 5 were VDRL positive, 8 patients were 

receiving Anti-tubercular therapy, 112 patients were smokers, and 117 were alcoholics.  
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The number of study subjects in each respective CD4  group is 82 in CD4 group  <200, 89 in CD4 group 201-350,79 in CD4 group  

>350. 144 patients were anemic, 11 patients had azotemia, 12 patients had abnormal serum creatinine. The majority of patients have 

blood sugar in the pre-diabetic range. 13 patients have borderline hypercholesterolemia and hypertriglyceridemia in 49 patients. 

 There was a statistically significant correlation for CD4 count with Serum bilirubin INR  (Table 1 and Table 4) abnormality. Serum 

bilirubin and INR derangement are more in the group  CD4 < 200 cells per cu.table 1- Correlation of Serum bilirubin with CD4 count. 

Serum  

Bilirubin  

 CD4 count   Total  P-value  

<200  201-350  >350  

0.2-2 mg/dL  1 (1.6%)  15 (24.2%)  46 (74.2%)  62 (100%)    

  

<0.001  

2.1-3 mg/dL  

(Mild)  

0 (0%)  2 (6.5%)  29 (93.5%)  31 (100%)  

>3 mg/dL  

(Moderate)  

81 (51.6%)  72 (45.9%)  4 (2.5%)  157 (100%)  

Total  82 (32.8%)  89 (35.6%)  79 (31.6%)  250 (100%)    

 

Table 2- Correlation of SGOT with CD4 count 

SGOT   CD4 count   Total  P-value  

<200  201-350  >350  

<31 IU/L  39 (30.5%)  47 (36.7%)  42 (32.8%)  128 (100%)    

0.723  >32 IU/L  43 (35.2%)  42 (34.4%)  37 (30.3%)  122 (100%)  

Total   82 (32.8%)  89 (35.6%)  79 (31.6%)  250 (100%)    

 

Table 3- Correlation of SGPT with CD4 count 

SGPT  CD4 count    Total  P-value  

<200  201-350  >350  

5-65 IU/L  40 (32%)  44 (35.2%)  41 (32.8%)  125 (100%)    

0.917  >65 IU/L  42 (33.6%)  45 (36%)  38 (30.4%)  125 (100%)  

Total  82 (32.8%)  89 (35.6%)  79 (31.6%)  250 (100%)    
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. Serum glutamate oxaloacetate transaminase (SGOT), Serum glutamate pyruvate transaminase (SGPT), Serum Albumin (Table 2,3 

and 5) abnormalities are more in the group with CD4 < 200 cells per cu.mm, but there was no statistically significant correlation. 

 

 

 

Table 4- Correlation of INR with CD4 count 

INR   CD4 count   Total  P-value  

<200  201-350  >350  

Normal (<1.7)  10 (8.8%)  38 (33.3%)  66 (57.9%)  114 (100%)    

  

  

<0.001  

Mild increase  

(1.7-2.3)  
57 (47.1%)  51 (42.1%)  13 (10.7%)  121 (100%)  

Moderate increase  

(>2.3)  
15 (100%)  0 (0%)  0 (0%)  15 (100%)  

Total  82 (32.8%)  89 (35.6%)  79 (31.6%)  250 (100%)    

 

Table 5- Correlation of Serum Albumin with CD4 count 

Albumin   CD4 count   Total  P-value  

<200  201-350  >350  

Moderate Hypo  

(<2.8 g/dl)  

16 (39%)  15 (36.6%)  10 (24.4%)  41 (100%)    

  

  

0.669  

Mild Hypo(2.8- 

3.5)  

19 (27.1%)  26 (37.1%)  25 (35.7%)  70 (100%)  

>3.5  47 (33.8%)  48 (34.5%)  44 (31.7%)  139 (100%)  

Total  82 (32.8%)  89 (35.6%)  79 (31.6%)  250 (100%)    

 

In the present study there is raise in  SGOT (Grade I) 35.2%,34.4%,30.3% of study subjects in CD4 groups 

<200, 201-350 and >350 respectively (p = 0.72). SGPT raise (Grade I) in 33.6%, 36%,30.4% of study subjects 

from respective groups of CD4  <200, 201-350, >350 respectively (p = 0.91). In the present study the relative 

distribution of patients with mild increase in INR is 47.1%42.1%,10.7% among <200,201-350, and>350 CD4 

groups respectively (p<0.001). Serum bilirubin stratified by CD4 count showed that the majority (157 out of 

250) patients show a moderate increase in serum bilirubin.Their relative distribution is (51.6%) in CD4< 200 
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group and 45.9 % in  200-350, 93.5% in > 350 CD4 groups(P <0.001). In the present study there is  distribution 

of patients by  moderate hypoalbuminemia in 39%, 36.6%,24.4% in the respective CD4 groups <200, 201-350, 

>350 among the subjects with serum albumin < 2.8 g/dl (p = 0.669).   

 

 

 

DISCUSSION 

The mean age of the study population in this study was 39.30 years. In the study done by Ejilemeleet al14, the mean age was 

35.6 years. In  Sterling et al.'s study 15, the mean age was 42 years. In the study by  Maj Sunny Pathania et al. 18, the mean age is  

40.59 ± 11.20 years. In the present study, the mean age group is similar to the other studies.  

 

Liver function test abnormalities  

In the present study there is raise in  SGOT (Grade I) 35.2%,34.4%,30.3% of study subjects in CD4 groups <200, 201-350 

and >350 respectively (p = 0.72). In the study by Fengxiang et al. 16, SGOT raise was seen in 11.83%, 12.94%,12.34%  of 

study subjects among the CD4 groups, same as above. In the study by Savitaet al1,(2015) SGOT rise is seen in 59.7%, 26.9%, 

13.4%  of study subjects, in the respective CD4 groups <200,201-350,>350.  There is an SGOT raise inversely proportional 

to the CD4 count, which is confounding with the findings of  Savita et al. one, and the finding is statistically insignificant. 

SGPT raise (Grade I) in 33.6%, 36%,30.4% of study subjects from respective groups of CD4  <200, 201-350, >350 

respectively (p = 0.91). In the study by  Savitaet al1, SGPT raise was  seen in 63.3%,28.3%,8.3%. in respective CD4 groups 

of CD4< 200,201-350,>350. In the study by Dusingizeet al17, the prevalence of elevated AST and/or ALT was 6.6% 

compared to 12.6% in HIV infected women, with the highest prevalence (16.4%) in HIV-infected women with CD4 <200  

cells /µl.There is SGPT raise and is inversely proportional to CD4 count, and the finding is statistically insignificant. Mild 

increase in INR is 47.1%,42.1%,10.7%,among  <200, 201-350, and >350 CD4 groups respectively (p < 0.001) In the study 

by Savita et al.1 (2015) INR raise was seen in   31.4%, 42.9%,25.7% of study subjects  from respective CD4 groups 

<200,201-350,>350 respectively, among the total study subjects with  increase INR. In this study, the higher is the value of 

CD4 count lower is the INR value, and the finding is statistically significant. Serum bilirubin stratified by CD4 count showed 

that the majority of 157 out of 250 patients show a moderate increase in serum bilirubin.Their relative distribution is (51.6%) 

in CD4< 200 group and 45.9 % in  200-350, 93.5% in > 350 CD4 groups(P <0.001). In the study by Savita et.al1 bilirubin 

raised was observed in 50%,25%,25% of study subjects from respective CD4 groups <200,201-350,>350 respectively, 

among the study subjects with an increase in bilirubin. In the study by Pathania et.al18, hyperbilirubinemia was noticed in 

27/247 (10.93%) patients. However, only 8 patients were icteric (grade III in 6 patients and grade IV in 2 patients). Bilirubin 

raises were found to be inversely proportional to CD4count, and the finding is statistically significant. Moderate 

hypoalbuminemia in 39%, 36.6%,24.4% in the respective CD4 groups <200, 201-350, >350 among the subjects with serum 

albumin < 2.8 g/dl (p = 0.669).  In the study by Savita et al1, the albumin below  3.2g/dl was seen in 49.2%,26.2%,24.6% of 

study subjects from the  respective CD4 groups <200,201-350,>350. In the study by Dusingizeet al17, the odds of having 

serum albumin <3.5 g/dl was 2.6 –fold higher in HIV + women with CD4 counts <200 and 1.6 fold higher in those with cd4 

between 200 and 350 cells/µl. In the present study, there is a directly proportional drop in serum albumin that is a synthetic 

liver function, with the decrease in CD4 count, but the finding is statistically insignificant.  
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   LIMITATIONS OF THE STUDY 

The limitations of our study are many confounding factors causing liver function abnormalities and lacking case selection 

eliminating these confounding factors. Subgroup analysis couldn’t be done. 

CONCLUSION 

Liver function abnormalities are common among HIV patients. The derangement in liver function is more, with the decrease 

in CD4 count. Serum bilirubin and  INR are commonly deranged liver function parameters with its prevalence more among patients 

with declining  CD4 count (<200 cells/µl). Liver enzyme rise with the decline in CD4 count needs more extensive study. Early 

detection of the exact cause and appropriate treatment of these abnormalities will reduce morbidity and mortality in HIV/AIDS 

patients. 

REFERENCES 

1. M Savita, R B Singh et al. Liver Function Abnormalities in Human Immunodeficiency Virus Positive        Individuals and its Correlation with Disease Severity. 

International Journal of Scientific Study. 2015;  3(8):1-3. 

2. Anthony SF, Gregory KF et al. Human Immunodeficiency Virus Disease: AIDS and Related Disorders. Chapter 197, Harrison's Principles of Internal 

Medicine.20thedition:1393 -4.  

3. Lipsky JJ. Antiretroviral drugs for AIDS. Lancet 1996; 348:800-3.  

4. Housset C, Boucher O et al. Immunohistochemical evidence for human immunodeficiency virus-1 infection of liver Kupffer cells. Hum Pathol 1990; 21:404-8.  

5. Hufert FT, Schmitz J, Schreiber M, Schmitz H, Rácz P, von Laer DD. Kupffer cells infected with HIV-1 in vivo. J Acquir Immune Defic Syndr 1993; 6:772-7.  

6. Gendrault JL, Steffan AM, Schmitt MP, Jaeck D, Aubertin AM, Kirn A. Inter of cultured human Kupffer cells with HIV-infected CEM cells: An electron 

microscopic study. Pathobiology 1991; 59:223-6. - 66 –  

7. Schmitt MP, Gendrault JL, Schweitzer C, Steffan AM, Beyer C, Royer C, et al. Permissivity of primary cultures of human Kupffer cells for HIV-1. AIDS Res Hum 

Retroviruses 1990;6:987-91.  

8. Vlahakis SR, Villasis-Keever A, Gomez TS, Bren GD, Paya CV. Human immunodeficiency virus-induced apoptosis of human hepatocytes via CXCR4. J Infect Dis 

2003; 188: 1455-60. 

9. Mathurin P, Deng QG, Keshavarzian A, Choudhary S, Holmes EW, Tsukamoto H. Exacerbation of alcoholic liver injury by enteral endotoxin in rats. Hepatology 

2000; 32:1008-17.  

10. Abu-Shanab A, Quigley EM. The role of the gut microbiota in nonalcoholic fatty liver disease. Nat Rev GastroenterolHepatol 2010; 7:691-701.  

11. Lanthier N, Molendi-Coste O, Horsmans Y, van Rooijen N, Cani PD, Leclercq IA. Kupffer cell activation is a causal factor for hepatic insulin resistance. Am J 

PhysiolGastrointest Liver Physiol 2010; 298:G107-16.  

12. Zhan YT, An W. Roles of liver innate immune cells in nonalcoholic fatty liver disease. World J Gastroenterol 2010;16:4652-60.  

http://dx.doi.org/10.29322/IJSRP.12.03.2022.p12355
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume X, Issue X, Month 2018             405 

ISSN 2250-3153  

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.12.03.2022.p12355    www.ijsrp.org 

13. Dolganiuc A, Norkina O, Kodys K, Catalano D, Bakis G, Marshall C, et al. Viral and host factors induce macrophage activation and loss of toll-like - 67 - receptor 

tolerance in chronic HCV infection. Gastroenterology 2007;133:1627-36. 

14. Ejilemele AA, Nwauche CA, Ejele OA. The pattern of abnormal liver enzymes in HIV patients presenting at a Nigerian Tertiary Hospital. Niger Postgrad Med J 

2007;14:306-9. 

15. Sterling RK, Chiu S et al.The prevalence and risk factors for abnormal liver enzymes in HIV-positive patients without hepatitis B or C co-infection. Dig Dis Sci 

2008;53:1375-82. 

16. Qin F, Jiang J et al. Liver damage in patients living with HIV on antiretroviral treatment with normal baseline liver function and without HBV/ HCV infection: an 

11-year retrospective cohort study in Guangxi, China. BMJ Open 2019;9.  

17. JC Dusingize, Donald R et al. Association of Abnormal Liver Function Parameters with HIV Serostatus and CD4 Count in Antiretroviral-Naive Rwandan Women 

AIDS RESEARCH AND HUMAN RETROVIRUSES Volume 31, Number 7, 2015.  

18. M S Pathania, SqnLdrNavjyot Kaur et al. A cross-sectional study of liver function tests in HIV-infected persons in Western India MJAFI 2017; 73:23- 28. 

AUTHORS 

First Author – Dr BillaRamji 1. Postgraduate final year, Department of General medicine, JNIMS, Manipur, 

India. Ramji.billa@gmail.com 
. 

 

 

http://dx.doi.org/10.29322/IJSRP.12.03.2022.p12355
http://ijsrp.org/

