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ABSTRACT 
 
Background: Hyperbilirubinemia is frequently observed in HIV (Human Immunodeficiency Virus) patients treated 
with atazanavir containing antiretroviral regimen in the dose of 300mg once daily.  However, little is known about 
the incidence of atazanavir-associated hyperbilirubinemia in Asian population. Hyperbilirubinemia is defined as an 
excess of bilirubin in blood either conjugated or unconjugated. Aim: To estimate the incidence of atazanavir-
associated hyperbilirubinemia in HIV patients receiving second line antiretroviral regimen advocated by National 
AIDS Control Organisation(NACO) by measuring serum bilirubin levels. Materials and Methods: The study was 
done in 250 HIV-infected patients attending ART Plus centre at Government General Hospital, Vijayawada 
receiving atazanavir regimen for a period of 24months. The bilirubin levels in blood were estimated by MALOY & 
EVELYN METHOD. Results: The incidence of grade I hyperbilirubinemia was 17%, grade II was 35%, grade III 
was 45% & grade IV was 3% .Our data suggested that atazanavir-associated hyperbilirubinemia is common and self 
limiting. Conclusion: It was observed that most of the HIV/AIDS patients receiving atazanavir containing ART 
regimens developed hyperbilirubinemia, so these patients should be regularly monitored for atazanavir induced 
hyperbilirubinemia. 
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1. INTRODUCTION 
 
HIV is a retrovirus which belongs to family retroviridae, subfamily lentiviridae that causes chronic persistent 

infection with gradual onset of symptoms leading to immune-suppression, making the patient more vulnerable to 
opportunistic infections and finally death. 

At the end of 2010, an estimated 34 million people [31.6 million–35.2 million] were living with HIV 
worldwide. There were 2.7 million new HIV infections and 1.8 million people died of AIDS-related causes in 
2010.[1] HIV/AIDS is the world's sixth largest cause of death in humans, accounting 3.1% of all deaths.[2] India ranks 
third among the countries having most number of HIV-infected people and HIV related deaths in the world.[3]    

AIDS, the acquired immunodeficiency syndrome is a fatal illness caused by a retrovirus known as human 
immunodeficiency virus (HIV) belonging to subgroup lentiviridae, which breaks down the body’s immune system, 
leaving the victim vulnerable to a host of life threatening opportunistic infections, neurological disorders and 
unusual malignancies.[4] The basic principles of treatment of HIV disease are long term suppression of HIV 
replication and repletion of peripheral CD4 cells, retrieving balance of immune system, deviating opportunistic 
infections, improving the quality of life and marked reduction in morbidity and mortality.[5] Treatment of HIV with 
monotherapy has been associated with high mutation rates and has been discontinued.[6] The use of multiple drugs 
that act on different viral targets is known as highly active antiretroviral therapy (HAART). The usual HAART 
regimen combines three or more different drugs such as two nucleoside reverse transcriptase inhibitors (NRTIs) and 
a protease inhibitor (PI), two NRTIs and a non-nucleoside reverse transcriptase inhibitor (NNRTI) or other such 
combinations. HAART decreases the patient's total viral load of HIV, maintains function of the immune system, and 
prevents opportunistic infections that often lead to death. The two options for initial therapy most commonly in use 
today are two different regimens with three drugs in each regimen. The first line regimen consists of two nucleoside 
analogues (zudovudine/stavudine and, lamivudine) and a non-nucleoside reverse transcriptase inhibitor 
(nevirapine/efavirenz). The second line consists of two nucleoside analogues and a protease inhibitor. [4] Second line 
ART drugs are initiated in those patients who are showing immunological failure to first line drugs and those who 
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are not tolerating first line regimen. The common second line regimen advocated in this set up includes tenofovir + 
lamivudine + unboosted atazanavir. [7] 

  Atazanavir is an azapeptide protease inhibitor with a pharmacokinetic profile that allows once-daily dosing, 
low pill burden, and has fewer effects on patients lipid profile compared with other protease inhibitors.[8] Currently 
approved atazanavir doses in HIV infected patients are two 200mg capsules without ritonavir [unboosted] once 
daily. The most common side effects encountered with atazanavir are nausea, vomiting, diarrhea, abdominal pain, 
headache, peripheral neuropathy, skin rash, fat mal-distribution, hyperglycemia, PR interval prolongation on ECG 
and indirect hyperbilirubinemia (7-8%).[9] Atazanavir-associated hyperbilirubinemia is defined as a 
hyperbilirubinemia developing after initiation of atazanavir therapy in the absence of other causes of 
hyperbilirubinemia. Hyperbilirubinemia is classified in accordance with the AIDS Clinical Trials Group guidelines 
for total bilirubin levels: grade 1(1.3-1.9 mg/dl); grade 2(1.9-3.1 mg/dl); grade 3(3.1-6.1 mg/dl); and grade 4(>6.1 
mg/dl).[10] The occurrence of hyperbilirubinemia with atazanavir is relatively frequent, generally reversible and often 
a rare cause of treatment discontinuation (<1%)  where the bilirubin was predominantly of  unconjugated  type.[11] 
Atazanavir induced hyperbilirubinemia has resemblances to Gilbert’s syndrome the commonest cause of 
unconjugated hyperbilirubinemia in general population accounting for 3-10%.[12] Although atazanavir-associated 
hyperbilirubinemia is not associated with hepatic injury, it may be a hurdle in actual clinical practice because it can 
cause cosmetic concerns (jaundice and scleral icterus).[13,4]  

Normally unconjugated bilirubin gets conjugated with glucuronic acid and is excreted in the bile with the help 
of microsomal enzyme UDP-glucuronosyltransferase(UGT).[14]  Atazanavir competitively inhibits UGT1A1 enzyme 
alleles and elevates bilirubin levels [15,16]. Second line ARVs has been recently introduced in National AIDS 
Control Programme of India and its effectiveness and adverse effect profile is not widely studied in Indian 
patients. The main aim of conducting this study was to assess the incidence of atazanavir induced 
hyperbilirubenemia and its impact on quality of life of the patient. There are two similar studies done in 
Korean and American population by Choe PG, et al. and McDonald, et al. (Castle study) in 2010 and 2011 
and the present study was done in South Indian population.    
 

2. MATERIALS AND METHODS 
Study design 

This was a longitudinal observational study. The study protocol was approved by institutional ethical 
committee. A written informed consent was taken from all patients who were included in the study in their local 
language. The study was done at ART Plus center, Siddhartha medical college/government general hospital, 
Vijayawada. A total   of 250 patients were included in the study. All the HIV- infected patients who were initiated 
with second line antiretroviral regimen containing atazanavir (300 mg per day) regimen from Sept 2010 to Jan 2013 
were identified and included in the study. Total bilirubin levels were measured every 3 months for initial 12 months 
and thereafter once every six months after initiating atazanavir therapy. Antiretroviral regimen was managed by the 
board certified infectious disease specialist i.e NACO. 
 
Inclusion criteria: 

1. Patients declared as HIV-I positive as per NACO guidelines in the department of microbiology, Siddhartha 
medical college, Vijayawada. 

2. Both male and female patients between the age group of 15 to 60 years. 
3. Patients receiving tenofovir + lamivudine + atazanavir regimen only were included in the study. 

 
Exclusion criteria: 

1. Patients below 15years and above 60years were excluded (Because of the pharmacokinetic and 
pharmacodynamic variations in paediatric and geriatric population).                      

2. Those with acute liver disease and hepatic injury. 
 
Bilirubin Estimation: 
 
  Estimated by MALOY & EVELYN METHOD. [17] 
 
Principle:  Is based on coupling of diazotized sulfanilic acid and bilirubin to produce a reddish purple azo 
compound. 
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Method: (Vanden Berg Reaction) 0.5ml of diazo reagent is added to 0.2ml of test serum and mixed well. Later  the 
mixture is kept for 5 minutes. Pink colour indicates positive Vanden Berg reaction. Diazo reagent is made by mixing 
0.3ml of freshly prepared sodium nitrite to 10ml of Sulfanilic acid. 
           Appearance of pink colour after addition of menthol indicates, INDIRECT POSITIVE. 
                No colour change at the end of reaction indicates NEGATIVE. Let it stand for 10min. Read at 530nm. 
 

Calculation:  
                               O.DTest                                       100 
Total serum BR = ------------ x Conc of Std x --------------------   mg% 
                               O.DStd                             Volume of serum 
Normal – 0.2 to 1.0 mg% 
Hyperbilirubinemia - > 1.0mg %. 
 
Grades of hyperbilirubinemia: Hyperbilirubinemia was graded from grade 1 to grade 4 in accordance with the 
AIDS Clinical Trials Group guidelines for total bilirubin levels: grade 1(1.3-1.9 mg/dl); grade 2(1.9-3.1 mg/dl); 
grade 3(3.1-6.1 mg/dl); and grade 4(>6.1 mg/dl). 
Liver enzymes (SGOT & SGPT) are estimated by rapid kit method on ROBONIK semiautoanalyser. 
Statistics 
                The data were analyzed using statistical package for social sciences (SPSS) for windows version 12. ‘Z’ 
test and Chi square test were applied. P value < 0.05 was considered to be significant (0.01). 
                                                                       

3. RESULTS 
 
A total of 250 patients were enrolled in the study. Out of 250 patients, 174(69.6%) were males and 

76(30.4%) were females. In this out of 250 patients, 102(40.8%) patients had hyperbilirubinemia. 
 

 
 

                    
 

Table no.1: Sex wise distribution. 
                      
                          Incidence of hyperbilirubinemia was measured. It was found that 40.8% (n=102) of HIV 
patients who were on atazanavir regimen showed hyperbilirubinemia. Out of 102 patients, 76.4% (n=78) 
were males, and 23.52% (n=24) were females.36.27% of males and 9.80% of females had grade III 
hyperbilirubinemia according to table no.2 
 

S.No Sex Grade I Grade II Grade III Grade IV Total 
1. Male 13(12.74%) 26(25.49%) 37(36.27%) 2(1.96%)  78(76.40%) 
2. Female 4(3.92%) 9(8.82%)    10(9.80%) 1(0.98%)  24(23.52%) 
3.  Total 17(16.66%) 35(34.31%) 4746.07%) 3(2.94%) 102 

Table no.2: Sex wise distribution of grades of hyperbilirubinemia. 
. 
                            As per table no.3.hyperbilirubinemia was more in the age group of 36-40 years accounting 
for 38.2% (n=40). Out of this 40 patients, 21(52.5%) and 12(30.0%) belonged to grade III and grade II. 
 
 
 
 
 
 
 
 
 
 
 

 
Table no.3: Age wise distribution 

S.No Sexwise 
distribution 

Without 
hyperbilirubinemia 

With 
Hyerbilirubinemia 

Total 

1. Male 96 (38.4%) 78 (31.2%) 174 (69.6%) 
2. Female 52 (20.8%)       24 (9.6%) 76 (30.4%) 
3. Total       148(59.2%) 102(40.8%) 250 

S. No Age in years Patients with 
hyperbilirubinemia 

Percentage 
% 

1. 15-20 2 1.96 
2. 21-25 4 3.92 
3. 26-30 11 10.78 
4. 31-35 15 14.70 
5. 36-40 40 38.20 
6. 41-45 15 14.70 
7. 46-50 7 6.86 
8. 51-55 8 7.84 
 Total 102  
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Table no.4: Age wise distribution of grades of hyperbilirubinemia. 

    
After initiating atazanavir the hyperbilirubinemia was measured once every 3 months for the first 12 months and 
every 6 months once for the next 12months. It was noticed that majority of the patients developed 
hyperbilirubinemia after 6 months which is shown in the figure no: 1 
 

 
Fig no.1: Duration of onset of hyperbilirubinemia 

          
Hyperbilirubinemia was graded from grade 1 to grade 4 in accordance with the AIDS Clinical Trials Group 

guidelines for total bilirubin levels: grade I (1.3-1.9 mg/dl); grade II (1.9-3.1 mg/dl); grade III (3.1-6.1 mg/dl); and 
grade IV (>6.1 mg/dl). In this study it was identified that incidence of hyperbilirubinemia was more of grade 
3(45%). The incidence of hyperbilirubinemia as per different grades was shown in figure no: 2. 

 
Fig no. 2: Grades of Hyperbilirubinemia 
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S. No 

 
Age 

 
n 

Grades 
I II III IV 

1. 15-20 2 0 0 2    (100%) 0 
2. 21-25 4   1 (25.0%) 1 (25.0%) 1    (25.0%)   1 (25.0%) 
3. 26-30 11 0 4 (36.3%) 7    (63.6%) 0 
4. 31-35 15   3 (20.0%) 6  (40.0%) 5    (33.3%) 1 (6.66%) 
5. 36-40 40 7 (17.5%)   12 (30.0%) 21   (52.5%) 0 
6. 41-45 15 2 (13.3%) 7   (46.6%) 5    (33.3%) 1 (6.66%) 
7. 46-50 7 2 (28.5%) 3   (42.8%) 2     (28.5%) 0 
8. 51-55 8   2 (25%) 2   (25.0%) 4     (50.0%) 0 
 Total 102 17(16.66%) 35(34.31%) 47(46.0%) 3(2.94%) 
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4. DISCUSSION AND CONCLUSION 
 
The year 1996 proved to be a landmark in the treatment of HIV/AIDS, when highly active antiretroviral therapy 

(HAART) was first introduced. HAART constitutes the combination of three or more different antiretroviral drugs, 
taken simultaneously and regularly. This was found to significantly delay the onset of AIDS in people living with HIV 
and prolong lifespan.[18] HAART decreases the patient's total burden of HIV, maintains function of the immune system, 
and prevents opportunistic infections  that often lead to death. Atazanavir is the first protease inhibitor approved by U.S. 
Food and Drug Administration (FDA) on june 20, 2003 for once–daily dosing. It appears to be less likely to cause 
lipodystrophy and elevated cholesterol as side effects.[19]The most common side effects encountered with atazanavir are 
nausea, vomiting, diarrhea, abdominal pain, headache, peripheral neuropathy, skin rash, fat mal-distribution, 
hyperglycemia, PR interval prolongation on ECG and indirect hyperbilirubinemia (7-8%). [9] 

In the present study we have observed a total of 250 HIV positive patients receiving antiretroviral 
regimen containing atazanavir in the dose of 300 mg once daily for the incidence of hyperbilirubinemia. The 
median age of patients in this study was 38years as compared to the median age of 41years in Choe PG, et al,. 
study.[20] Out of  250 patients, 41% (n=102) developed hyperbilirubinemia which was comparable to 44%  in 
Castle study [21] and 67% in Rotger M et al study.[16]   Hyperbilirubinemia was more common in the age group 
of 36–40 years. In the present study grade II and III were more common where as in Castle study and Choe 
PG, et al., study, grade III and IV were more common. According to Choe PG, et al., study, incidence of 
grade III and IV hyperbilirubinemia was more common accounting for 58.2% and 18.7% after 3 months and 
12 months respectively. In this study, grade II and III hyperbilirubinemia were more common that accounts 
for 31.3% and 18% after 6 months and 12 months respectively. Among 102 patients who were followed up to 
24 months, 87 (85.29%) developed grade II-III hyperbilirubinaemia. Of these 102 patients, only one (0.98%) 
patient showed persistent hyperbilirubinemia for a period of 9months with bilirubin levels constantly 
increasing upto 16mg/dl for which reason atazanavir was replaced by lopinavir in the regimen and  in others 
(99.02%)   the hyperbilirubinemia was transient and self limiting. This was comparable with Choe PG, et al. 
study where hyperbilirubinemia was persistent in only one (3.4%) patient and it was transient in the other 
96.6% patients. In the present study, there was no elevation in the liver transaminases (SGOT and SGPT) at 
any time during the study which was similar to the findings of Castle study. [21] 
         The above studies were done in Korean and American population and the present study was done in 
Indian population. So the difference in incidence of atazanavir induced hyperbilirubinemia may be due to 
genetic variation because of racial and ethnic differences. 

In conclusion, it was observed that most of the HIV positive patients receiving Atazanavir in ART regimen 
were found to develop transient hyperbilirubinaemia and out of which grade II and III were more common. So, these 
patients should be regularly investigated and followed up for bilirubin levels and counseled accordingly to avoid 
discontinuation of the regimen due to cosmetic concerns like sclera icterus and jaundice. 
  
Limitations of the study: 

     1.  More number of study groups are needed to confirm the observation. 
     2. The major limitation of this study was lack of facilities for observing gene polymorphisms responsible 

for this condition. 
     3. Factors other than atazanavir could have affected bilirubin metabolism. To minimize the effect of 

possible confounders we excluded patients with active liver disease. 
     4.  Unable to exclude the effect of other two drugs on bilirubin metabolism. 
      5. The patients were followed for a limited period of 24 months though the patients receive these drugs 

life long. 
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