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Background: While highly active anti-retroviral therapy (HAART) has improved survival of HIV-infected patients,
there is increasing liver disease and progressive Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) related
liver disease. Aims: To study the liver function tests (LFT) and HBV and HCV co-infection in HIV-infected
patients. Material and Methods: All HIV-positive patients presenting to a tertiary level hospital from April 2009 to
April 2011 were evaluated. Baseline LFT, CD4/CD8 counts, ultrasound abdomen, HBsAg, IgG anti-HBc,
HBVDNA, Anti-HCV and HCVRNA were done in all patients. LFT was repeated monthly or more frequently
with anti-tubercular therapy (ATT)/HAART. Results: Abnormal LFT were seen in 143/320 (44.6%) HIV-infected
patients (n = 320; M-282, F-38; mean age-35.4 � 7.3 years). Baseline LFT was abnormal in 48 (15%) [hepatotropic
viruses-19, alcohol-24, NAFLD-1, disseminated TB-1, idiopathic-03). Subsequent LFT derangement developed in
95/272 (34.9%). In the majority, the LFT abnormality was mild (119/143–83.2%) and multi-factorial [HAART 132
(76.4%), alcohol 69 (48.2%), ATT 31 (21.7%), HBV 16 (11.2%), HCV 15 (10.4%)]. Using multivariate analysis,
abnormal LFT were associated with HAART (OR, 5.92; 95%CI, 2.83–12.37), ATT (OR, 2.06; 95%CI, 1.06–3.99) or
HCV infection (OR, 2.54; 95%CI, 1.03–6.26). Significant hepatotoxicity requiring drug modification was seen in
only 7 cases. HBV, HCV and HBV + HCV co-infection were seen in 37 (11.6%), 28 (8.8%) and 2 (0.6%) respectively.
Occult co-infections were rare [HBV-1 (0.3%); HCV-3 (0.9%)]. Conclusion: While LFT abnormalities in HIV are
common, they are usually mild and multifactorial. HBV and HCV co-infections were seen in 11.6% and 8.8%,
respectively. Occult HBV and HCV infections were rare. ( J CLIN EXP HEPATOL 2017;7:1–8)
uman immunodeficiency virus (HIV) infection is and progressive hepatitis B virus (HBV) and hepatitis C
Ha major public health problem and it was esti-
mated that at the end of 2014, 36.7 million

people were living with HIV.1 Asia-Pacific has 5 million
people living with HIV which accounts for about 14% of
the global burden of HIV-infected people.2 The total num-
ber of people living with HIV in India was estimated to be
2.1 million (1.71 million–2.65 million) in 2015.3

Advances in highly effective antiretroviral therapy
(HAART) have decreased the mortality due to AIDS-related
illnesses. Prior to the use of HAART, extra-hepatic causes
of death like opportunistic infections, lymphomas or wast-
ing syndrome, which were related to severe immunodefi-
ciency, were important. With increased survival of people
living with HIV/AIDS (PLHA) with the use of HAART,
there is an increasing occurrence of liver dysfunction
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virus (HCV) related chronic liver disease.4,5 Liver disease
has now become a leading cause of death in patients with
HIV.6

Liver dysfunction in HIV infection is related to multiple
factors including infectious and non-infectious causes.
There are important differences in both the prevalence
and severity of some of these common liver diseases includ-
ing HBV and HCV in HIV-infected patients.7–13 Co-
infection of HBV and HCV is very common in HIV infected
persons due to the shared routes of transmission. Other
causes of liver dysfunction in HIV include higher rates of
alcohol abuse; and hepatotoxicity of HAART and drugs
used to treat opportunistic infections.14–16

India has higher heterosexual transmission of HIV,
lower intravenous drug use and a lack of universal immu-
nization for HBV. These factors are likely to affect the
prevalence of HBV and HCV co-infection in the HIV-
infected population. Despite the large number of HIV
seropositive patients in India, there is paucity of data
on liver dysfunction in PLHA and the prevalence of
HBV and HCV infection in HIV-seropositive patients in
India.
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This study was carried out with an aim to study the
prevalence and causes of liver function test abnormalities
in HIV-infected patients and the prevalence of co-infection
with HBV and HCV in HIV-infected patients.
MATERIAL AND METHODS

The study was carried out among HIV-infected persons seen
at an Armed Forces tertiary hospital in Delhi from April
2009-April 2011 attending outpatient or inpatient care.

Inclusion criteria
All HIV positive cases diagnosed using standard diagnostic
criteria and receiving treatment or on regular follow up at
the hospital were included in the study.

Evaluation of patients
Detailed history was taken from all patients with special
reference to duration of HIV infection, mode of infection,
previous history of jaundice, HBV or HCV infection. A
thorough clinical examination was carried out and stig-
mata of chronic liver disease, hepatosplenomegaly, ascites,
etc. if present were noted. Excessive alcohol use was defined
as more than 140 g ethanol per week for men and more
than 70 g ethanol per week for women. All the registered
patients were asked regarding alcohol and drug use and
medication including HAART, ATT and other hepatotoxic
drugs.

In ART-naïve patients, initiation of HAART was
deferred by 8–12 weeks unless the CD4 counts were
<50 cells/mL. In patients already on HAART, patient on
protease inhibitors were given rifabutin instead of rifam-
picin. In patients on nevirapine-based HAART, efavirenz
was substituted for nevirapine. The ATT regimen was
modified if patients became jaundiced, or became symp-
tomatic with AST/ALT > 3 X ULN or if transaminases rose
to >5 X ULN in asymptomatic patients.

Investigations
Evaluation in all cases
A. Basic investigation- including Hemoglobin (Hb), total
leucocytes count (TLC), differential leucocytes count
(DLC), platelet count, X-ray chest, ultrasound abdomen
and LFT were done in all patients. The LFT included serum
bilirubin, aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), serum alkaline phosphatase (SAP)
and serum albumin. Abnormal values were defined as
serum Bilirubin �1.5 mg/dl, ALT/AST�50 IU/ml. Iso-
lated rise in SAP was considered abnormal if it was �3
times upper limit of normal (ULN).

Patients were followed up at an interval of one month or
earlier in case of new introduction of HAART or ATT or if
they were symptomatic. In patients with normal liver
functions, the LFT were repeated three monthly. In
2 
patients with symptoms or derangement of liver function
tests, the tests were repeated earlier.

Liver tests abnormalities were graded according to the
AIDS Clinical Trial Group grading as below17:
Grade I: AST/ALT 1.25–2.5 x ULN (50–100 IU/L)
Grade II: AST/ALT 2.6–5 x ULN (101–200 IU/L)
Grade III: AST/ALT 5.1–10 x ULN (201–400 IU/L)
Grade IV: AST/ALT > 10 x ULN (> 400 IU/L)

B. Evaluation of HIV disease- CD4 and CD8 counts were
done in all patients. All patients were screened for oppor-
tunistic infections especially TB.

C. Evaluation for HBV/HCV co-infection- Hepatitis B sur-
face antigen (HBsAg) by ELISA, IgG hepatitis B core anti-
body (Anti-HBc), Anti-HCV, HBVDNA (quantitative) and
HCVRNA (quantitative) by polymerase chain reaction
(PCR) were done in all patients.

Evaluation in specific cases for deranged liver
function
Besides the above investigations, in patients with jaundice
or deranged transaminases, further evaluation was done as
indicated depending on the profile of the case. These
included antibodies for hepatitis A virus (IgM Anti-
HAV), antibodies for hepatitis E virus (IgM Anti-HEV),
IgM Anti-HBc, Cytomegalovirus (CMV) DNA and Herpes
Simplex virus (HSV) serology. Liver biopsy was done as
indicated after consent of the patient.

Statistical analysis
Statistical analysis was done using IBM SPSS V22.0.
Armonk, NY:IBM Corp. Frequency table and cross tabula-
tion were used to evaluate the factors associated with
abnormal values of liver enzymes. Univariate models were
used to examine each variable with the presence of any
abnormal liver function test. Each variable for which the P
value was significant or two variables related clinically were
included in the multivariate model. Cross tabulation was
also used to compare those with and without liver function
abnormalities, and to compare different variables. Odds
ratio was calculated using backward regression analysis. P
value of less than 0.05 was considered to be statistically
significant.
RESULTS

A total of 320 patients (282 males, 38 females) were
included in the study. Mean CD4 count was 272 cells/
mm3; and 37.5% had CD4 count < 200 cells/mm3. History
of significant alcohol intake was recorded in 40.6%. HBV
and HCV co-infection were seen in 11.6% and 8.8% patients
respectively. A total of 254 (79.4%) patients received
HAART. Baseline characteristics of these 320 HIV infected
patients are depicted in Table 1. Three patients died during
the course of study. The mean duration of follow up of the
patients was 13 months (1–164 months).
© 2017 INASL.



Table 1 Baseline Characteristics of HIV-infected Patients*

Parameters n = 320

Age (years) 35.4 � 7.3

Males:Female sex 282 (88.5%):38 (11.5%)

BMI (kg/m2) 21.8 � 2.7

Duration of HIV infection (months) 30 � 53.8

CD4 count (/mm3) 272 � 187

CD4 < 200/mm3 120 (37.5%)

CD4 > 200/mm3 200 (62.5%)

Significant alcohol consumption 130 (40.6%)

HBsAg positive 37 (11.6%)

Anti HCV positive 28 (8.8%)

Combined HBV and HCV 02 (0.6%)

Occult HBV 01 (0.3%)

Occult HCV 03 (0.9%)

Medication use

a) Cotrimoxazole 152 (47.5%)

b) Fluconazole 84 (26.3%)

c) HAART 254 (79.4%)

d) ATT 48 (15%)

Baseline LFT

e) Bilirubin (mg/dl) 1.05

f) ALT (IU/ml) �242.1

g) AST (IU/ml) �164.34

h) SAP (IU/ml) 96.1 � 61.9

ATT, anti-tubercular therapy; ALT, alanine aminotransferase; AST, aspar-
tate aminotransferase; BMI, body mass index; HAART, highly active
antiretroviral therapy; HCV, hepatitis C virus; HBsAg, hepatitis B surface
antigen; HBV, hepatitis B virus; SAP, serum alkaline phosphatase.
*Values are Mean � SD or percentages (%).

Table 2 Grades of Abnormal Liver Function Tests on Baseline
and on Follow up in Absolute Numbers (%).

Grades At baseline
(n = 320)

At follow up
(n = 320)

0 (<50 IU/ml) 272 (85%) 137 (42.8%)

I (51–100 IU/ml) 42 (13.1%) 119 (37.2%)

II (101–200 IU/ml) 2 (0.6%) 16 (5%)

III (201–400 IU/ml) 2 (0.6%) 6 (1.8%)

IV (>400 IU/ml) 2 (0.6%) 2 (0.6%)

IU, international units.
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Overall prevalence of liver function test
abnormalities
Overall 143 subjects (44.7%) in the study had abnormal
liver tests result during the study period, either at baseline
or during follow up. The majority of patients had mild
derangement of liver function tests and only four patients
presented with icterus. Grade I liver dysfunction was seen
in 119 (83.2%), grade II liver dysfunction in 16 (14%), grade
III liver dysfunction in 6 (4%) and grade IV in only 2 (1.4%)
patients. Significantly isolated rise in SAP was seen in 3
(2%) patients (Table 2).

Baseline abnormalities in liver function tests
Abnormal LFT was present at baseline in 48 patients (15%).
None of the patients were on HAART at the time of
baseline tests. The majority of patients with baseline
abnormalities of liver function tests had mild derange-
ments: grade I in 42 (87.5%), grade II in 2 (4.2%), grade
III in 2 (4.2%) and grade IV in 2 (4.2%) (Table 2).
Journal of Clinical and Experimental Hepatology | March 2017 | Vol. 7 | No
The causes of derangement of LFT at base line were co-
infection with hepatotropic virus in 19 patients, significant
alcohol consumption in 24, NAFLD in 1 and disseminated
TB in 1 patient. In 3 patients, there was no obvious cause of
derangement of liver functions. Among the deranged liver
functions due to hepatotropic virus infections, 11 had
HBV infection, 6 had HCV infection while 2 had combined
HBV and HCV co-infection. Two patients presented with
acute hepatitis B with AST/ALT > 10 times ULN and were
IgM anti HBc positive. The spectrum of baseline liver
dysfunction in patients with HIV and their related etiolo-
gies is depicted in Table 3.

On serial follow up, of these 48 patients with abnormal
baseline liver function, 10 patients worsened with increase
in grading of transaminases, 34 of them continued to have
the abnormal liver function in the same grade while 4
patients had improvement of liver functions (1 patient
improved with decrease in transaminase to lower grade
and 3 patients had returned to normal LFT). The cause for
deterioration in LFT in patients with baseline abnormal
LFT was starting of HAART in 7 patients, HAART with
ATT in 2 patients and ATT in 1 patient.

Abnormalities in liver function tests on follow
up in patients who had normal baseline liver
function tests
Among the 272 patients who had normal LFT at baseline,
95/272 (34.9%) patients developed deranged LFT on follow
up. The majority of these abnormalities were mild: grade I
in 77 (81%), grade II in 11 (11.5%), grade III in 5 (5.2%) and
grade IV in 2 (2%) and isolated elevation of SAP in 3 (3%).
Significant hepatotoxicity (ALT/AST rise � grade 3 or any
symptoms of hepatitis) requiring treatment modification
was seen in only 7 patients. Three patients on HAART and
4 patients on ATT with HAART required modification of
their regimen.

The majority of the patients who had deranged liver
function tests had more than one cause of liver involve-
ment including HAART, alcohol intake and introduction
of ATT. Of these 95 patients with deranged LFT, 88 (93%)
. 1 | 1–8 3



Table 3 Associations of Clinical Parameters with Abnormal Liver Function Tests on Baseline*

Parameter Normal LFT (n = 272) Abnormal LFT (n = 48) P value

Age (years) 35.3 + 6.7 36.5 + 10.1 0.54

Sex (M:F) 237:35 (87.1%:12.5%) 45:3 (93.8%:6.2%) 0.91

BMI (kg/m2) 21.8 � 1.8 21.7 � 2.7 0.88

Duration of HIV infection (months) 36 � 50.3 38 � 43.8 0.95

CD4 count (/mm3) 280 � 182 234 � 212 0.12

Significant alcohol consumption 106 (38.9%) 24 (50%) 0.15

HBV & HCV Co-infection 47 (17.2%) 19 (39.6%) 0.002

HBsAg positive 26 (9.6%) 11 (22.9%) 0.01

Anti HCV positive 21 (7.7%) 06 (12.5%) 0.27

Combined HBV& HCV 0 02 (4.1%) –

NAFLD 2 (1.2%) 1 (2.0%) –

Disseminated TB 0 1 (2.0%) –

No obvious cause – 3 (6.25%) –

ATT, anti-tubercular therapy; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; HAART, highly active antire-
troviral therapy; HCV, hepatitis C virus; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; NAFLD, non-alcoholic fatty liver disease; SAP, serum
alkaline phosphatase.
*Values are Mean � SD or percentages (%).
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had been started on HAART. Besides HAART, the other
major hepatotoxic etiologies were alcohol intake in 50
(52%) and ATT in 20 (21%). The other causes for the liver
test abnormalities on follow up of the patients with base-
line normal LFT were infections with hepatotropic viruses
[n = 19; HBV-11, HCV-6, combined HBV & HCV-2], and
other miscellaneous causes in 2 patients. The spectrum of
liver dysfunction in patients with HIV who had normal
LFT at baseline and the related associations are depicted in
Table 3.

Comparison of HIV-infected persons with or
without abnormal LFT
The selected characteristics of HIV-infected patients with
or without abnormal LFT including HIV related factors,
treatment with HAART and ATT, and HBV/HCV co-infec-
tion are depicted in Table 4.

Using univariate analysis, it was seen that HIV-infected
patients were more likely to have liver test abnormalities if
they had lower CD4 counts (OR, 0.99; 95%CI, 0.92–0.99),
significant alcohol consumption (OR, 1.77; 95%CI, 1.13–
2.78), using HAART (OR, 5.41; 95%CI, 2.71–10.81) or ATT
(OR, 2.6; 95%CI, 1.38–4.93). There was no co-relation of
deranged LFT to age, BMI and HBV or HCV infection.

Using multivariate analysis, the only factors that were
significantly associated with abnormal LFT were HAART
(OR, 5.92; 95%CI, 2.83–12.37), ATT (OR, 2.06; 95%CI,
1.06–3.99) or HCV infection (OR, 2.54; 95%CI, 1.03–6.26).
4 
Effect of HAART on LFT
Among the cohort of 320 patients, 254 were started on
HAART. HAART was initiated at CD4 count less than
200 cells/ml. All the patients on HAART received 2 nucle-
oside reverse transcriptase inhibitor (NRTI) (zidovudine,
stavudine, lamivudine or tenofovir) and one 1 non-nucle-
oside reverse transcriptase inhibitors (NNRTI) (nevirapine
or efavirenz). Ten patients who were started on second line
ART received protease inhibitor (PI) (lopinavir + ritonavir)
in addition. LFT abnormalities were seen in 132 (74.6%)
patients on ART. Majority of these abnormalities were
mild [109/132 (82.5%)].

Overall seven patients developed severe hepatotoxicity
on initiation of HAART requiring withdrawal of the incrim-
inating drugs. The common drugs causing significant
hepatotoxicity were nevirapine and stavudine in combina-
tion in 4 patients and nevirapine alone in 3 patients.

Effect of ATT on LFT
Forty-eight patients in the cohort of 320 patients were
receiving ATT during the study period, 46 of whom were
also on HAART. Of the patients on ATT, 31/48 (64.58%)
patients had liver enzymes abnormalities. Grade I abnor-
malities were seen in 22 (71%), grade II in 6 (19%), grade III
in 2 (6.5%) and grade IV in 1 (3.2%) patients. The mean time
for development of deranged LFT in HIV patients with
ATT was 2 months. Four patients on ATT developed
hepatotoxicity severe enough to modify the ATT.
© 2017 INASL.



Table 4 Univariate and Multivariate Associations of Various Clinical Parameters with Abnormal Liver Function Tests on Baseline
and on Follow up*

Parameter Univariate OR (95% CI) P value Multivariate OR (95% CI) P value

Age (years) 1.01 (0.98–1.04) 0.40 – –

BMI (kg/m2) 1.0 (0.43–1.08) 0.98 – –

Duration of HIV infection (months) 1.2 (0.67–2.36) 0.95 – –

CD4 Count (/mm3) 0.99 (0.92–0.99) <0.001 0.99 (0.99–1.00) 0.25

Significant alcohol consumption 1.77 (1.13–2.78) 0.013 1.21 (0.73–2.01) 0.45

HBV & HCV Co-infections 1.31 (0.77–2.2) 0.32 – –

HBsAg positive 1.00 (0.51–1.98) 0.99 1.60 (0.75–3.44) 0.23

Anti-HCV positive 1.61 (0.73–3.56) 0.24 2.54 (1.03–6.26) 0.04

Combined HBV & HCV 1.3 (0.77–2.24) 0.32 – –

Use of ART 5.41 (2.71–10.81) <0.001 5.92 (2.83–12.37) <0.001

NRTI 5.41 (2.71–10.81) <0.001 5.92 (2.83–12.37) <0.001

NNRTI 4.49 (2.41–8.33) <0.001 4.52 (2.52–8.68) <0.001

PI 0.82 (0.23–2.96) 0.76 - –

Use of ATT 2.6 (1.38–4.93) 0.003 2.06 (1.06–3.99) 0.032

ATT, anti-tubercular therapy; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; HAART, highly active antire-
troviral therapy; HCV, hepatitis C virus; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; NRTI, nucleoside reverse transcriptase inhibitor;
non-nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; SAP, serum alkaline phosphatase.
*Values are odds ratio (95% confidence interval).
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Infection with hepatotropic viruses in HIV
Among the 320 subjects who participated in study, infec-
tion with hepatotropic viruses occurred in 68 (21.25%). Co-
infection was seen with HBV in 37 (11.5%), HCV in 28 (9%),
HBV + HCV in 2 (0.6%) and HEV in 1 (0.3%). Occult HBV
occult infection was seen in 1 patient (0.3%) and occult
HCV infection was seen in 3 patients (0.9%).

HBV infection in HIV
Co-infection with HBV was seen in 37 (11.6%) patients with
HIV; 18/37 (48.6%) were HBeAg positive. Active viral repli-
cation with raised HBVDNA was seen in 83%. Two of these
patients had dual co infection with HCV. Two patients
presented as acute viral hepatitis with significant rise in
AST/ALT and a positive IgM Anti-HBc and subsequently
had normalization of LFT though the HBsAg continued to
be positive. Besides this, 16 patients had isolated IgG Anti
HBc positivity. Out of the 37 patients of HBV co-infection,
LFT was deranged in 16 patients (43%) with grade I LFT
dysfunction in 11 patients (68%), grade II in 3 patients
(18%) and grade IV in 2 patients (12%) respectively.

Liver biopsy was done on 28 patients who had chronic
HBV and HIV co-infection with evidence of replicating
HBV (including one patient with both HBV-HCV co-infec-
tion). Eleven patients (including one with triple co-infec-
tion) showed evidence of fibrosis on biopsy out of which 4
patients had � stage 2 fibrosis; whereas 17-patients did not
show any evidence of fibrosis.
Journal of Clinical and Experimental Hepatology | March 2017 | Vol. 7 | No
The AST and ALT levels prior to introduction of HAART
in HBV/HIV co infection were 43.66 � 121.4 IU/L and
33.88 � 121.8 IU/L respectively while those after introduc-
tion of HAART were 52.52 � 21.8 IU/L and 56.43
� 27.4 IU/L respectively.

HCV infection in HIV
HCV and HIV co infection was seen in 28 patients (8.8%).
Nine patients who were anti-HCV positive were HCV RNA
negative by PCR. LFT abnormalities were seen in 15
patients (53.5%). The AST and ALT levels prior to intro-
duction of HAART in HCV and HIV co infection were
38.45 � 40.2 IU/L and 38.65 � 43.2 IU/L respectively while
those after introduction of HAART were 87.2 � 47.4 IU/L
and 88.1 � 34.5 IU/L, respectively.

Liver biopsy was done in 15 patients which showed
fibrosis in 8 cases, 6 of them � stage 2. HCV genotype
were tested in 8 patients: genotype 1 was seen in 3, geno-
type 2 in 1 and genotype 3 in 4 patients.

Combined HBV + HCV infection in HIV
Two patients had co-infection with both HBV and HCV.
Of these, one patient had both anti-HCV reactivity and
detectable HCV RNA by PCR method. He was on HAART
as well as ATT. The other patient was anti-HCV negative
but HCVRNA was detectable by PCR. The LFT abnormali-
ties seen in these patients were grade IV and grade I
respectively.
. 1 | 1–8 5
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DISCUSSION

In this study, we sought to determine the prevalence of
LFT abnormalities and their causes amongst HIV-infected
persons and the prevalence of HBV and HCV co-infection.
The prevalence of baseline LFT abnormalities prior to
introduction of HAART in our HIV population was
15%. This is similar to that seen in other studies among
HIV-infected persons.18–20 Only significant association of
deranged LFT at the baseline has been attributed to con-
current HBV with or without HCV infection. On follow up
of these patients, LFT derangement increased significantly
owing to initiation of HAART and ATT, advanced stage of
HIV infection and significant alcohol consumption on
univariate analysis. On follow up of patients with normal
baseline LFT 35% developed abnormality in LFT. The
overall prevalence of LFT abnormalities in our patients
was 44.6%.

On evaluation, for possible associations of the abnor-
mal LFT in these patients it was found that majority of the
cases had multiple causes responsible for deranged LFT.
On multivariate analysis, drug-related LFT abnormalities
were significantly more frequent as 74% and 21% patients
who had abnormal LFT were on HAART and ATT, respec-
tively. The major anti-retroviral drugs, which we found
associated with hepatotoxicity, were nevirapine and stavu-
dine in combination. Very few (07) patients had severe
hepatotoxicity, which necessitated stopping ART, which
is reassuring, given the increasing use of HAART among
HIV patients. Drug induced liver injury can occur with
almost all the classes of HAART, of which NNRTIs are
commonly implicated to cause significant liver toxicity.21

The latest guidelines for management of HIV infection
recommend starting HAART even in HIV-positive persons
with CD4 count �350 or at any CD4 count in symptom-
atic HIV disease. Guidelines recommend considering initi-
ation of ART irrespective of CD4 count in all with the
possible exception of elite controls with high and stable
CD4 count with the rationale of preventing long-term
complications.22,23 As a higher threshold of CD4 count
is being advocated for initiation of HAART, cases of
drug related hepatotoxicity are expected to rise in near
future.

It is often difficult to establish causality between liver
damage and the medications in HIV patients because they
may be under treatment with many potentially hepato-
toxic medications.24 With a high prevalence of tuberculosis
in India, increased need for ATT among the HIV-infected
population further compounds the problem of drug
related hepatotoxicity. In our study, 48/320 patients were
receiving ATT during the study period, 46 of whom were
also on HAART. Of these, 31/48 (64.58%) patients had
abnormal LFT. Fortunately, severe hepatotoxicity requir-
ing ATT modification was seen only in four patients. The
mild nature of LFT abnormalities in our cohort may also
6 
be due to a close follow up of these patients and early
withdrawal of hepatotoxic drugs.

Significant alcohol consumption was seen in 46% of the
persons who were studied. While alcohol intake was asso-
ciated with LFT abnormalities on univariate analysis, this
was not significant on multivariate analysis. Drug inter-
actions between HAART and ATT, need to be kept in mind.
Rifampicin is not recommended with many HAART drugs
including PIs, elvitegravir and rilpevirine. In these cases,
rifampicin should be substituted for rifabutin. In patients
on neveripine, neither Rifampicin nor rifabutin are
recommended.23

It is surprising to find very low incidence of non-alco-
holic fatty liver disease (NAFLD) in our study group. In
contrast, Crum–Cianflone et al.25 found that NAFLD was
the most common cause of deranged liver function tests in
patients with HIV. A possible explanation may be that a
large number of patients in this study were consuming
significant quantity of alcohol and hence, the finding of
fatty liver on ultrasound could not be attributed to
NAFLD.

Worldwide, it is estimated that the prevalence of HBV
infection in HIV-infected patients is high with around 80–
90% of patients infected with HIV having serologic markers
of past HBV infection (anti-HBc positive).26–28 The preva-
lence of HBV varies markedly among different HIV-
infected populations.29 In India, where the HBV carrier
rate in the general population is 3%, the prevalence of HBV
infection in HIV-infected persons has reported between
2.25 and 29.7%.30 The prevalence of HBV co-infection in
this study was 11.6%. Only 5% patients tested positive for
isolated IgG anti-HBc suggesting past infection with HBV.

Occult HBV is defined by the presence of HBV DNA in
the serum or liver of individuals with negative test results
for HBsAg. Gandhi et al. found that 10 percent of patients
with anti-HBc without HBsAg in serum were detected to be
HBVDNA positive by PCR.31 In our study, occult HBV co-
infection was low and was seen in only one patient. In this
study only 5% patients tested positive for isolated IgG anti-
HBc suggesting past infection with HBV; hence, the prev-
alence of occult HBV co-infection is likely to be low. Occult
HBV is uncommonly described in HIV-infected patients
without any serological markers of HBV infection.32

Another reason for low prevalence of occult HBV infection
may be because we tested HBVDNA only once. However,
studies have suggested that the best capturing modality for
occult HBV infection is by serial testing of HBV DNA as
these patients may have transient viremia.32

Globally, the overall prevalence of HCV infection in HIV
is approximately 30%.33–35 However, the prevalence of HCV
in HIV-infected persons in India is reported between 1.3
and 8.3%.36 The prevalence of HCV co-infection varies
markedly among various risk groups and route of trans-
mission of HIV. The prevalence of HCV co-infection in our
study group was around 8%.
© 2017 INASL.
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Though HBV-HCV co-infection was a significant factor
associated with baseline LFT abnormality in HIV infected
patients but on follow up, because majority of the patients
were exposed to HAART with or without ATT the effect of
this co-infection became insignificant, statistically. How-
ever co-infection with HCV was still a significant cause for
LFT derangements on follow up of HIV infected patients.

This is the largest study looking at LFT abnormalities in
HIV patients from India. Previous studies from India
looked at only 74 and 198 patients, respectively. Rathi
et al.37 evaluated 74 patients with HIV and found bilirubin,
transaminases and alkaline phosphatase to be elevated in
13%, 13% and 24% respectively. Shammana et al.38 screened
198 patients with HIV and found that 51 (26%) had either
abnormal LFT or had HBsAg or anti-HCV positivity.

LFT abnormalities are common among HIV-infected
persons on ART with almost half of the patients showing
abnormal liver function tests. In most of these cases, mul-
tiple factors are involved. Use of HAART, ATT, significant
alcohol consumption and co-infection with hepatotropic
viruses were the most common associated factors respon-
sible for liver function tests abnormalities but on multivar-
iate analysis only use of HAART, ATT and co infection with
HCV were the significant associations with abnormal LFT.
HBV co-infection was seen in 11.6% but unlike reports from
the west, isolated IgG Anti-HBc positivity was much less
common. HCV co-infection was seen in 8.8% and is much
lower than the reports from the west which may reflects the
difference in the mode of transmission with possibly lower
intravenous drug use and homosexuality in our popula-
tion. Occult HBV and HCV infection in HIV infected
patients was uncommon in our study.

In conclusion, while abnormalities in the LFT were seen
in a large number of the patients with HIV, these abnor-
malities were usually mild in this closely monitored cohort
of HIV-infected patients and modification of HAART and
ATT were required only in a small number of cases. The
presence of HBV and HCV co-infection was low and occult
HBV and HCV were rare in our study.
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