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Abstract: 
Introduction: The human immunodeficiency virus (HIV) is a retrovirus that infects cells of 
the immune system. As the infection progresses, the person becomes more susceptible to 
opportunistic infections due to affected immune system by HIV, which may leads to an 
advanced stage known as acquired immunodeficiency syndrome (AIDS) within 10-15 years. 
The duration can be significantly slows down by different antiretroviral regimens used in Anti-
retroviral Therapy (ART). So the present study was conducted with objectives, to estimate the 
adverse drug reaction (ADR), and to assess their causality, severity in patients under ART. 
Methodology: Approximately 152 patients were recruited by following certain set of inclusion 
and exclusion criteria since July 2015 to June 2016. The collected data was analysed by SPSS 
software (Descriptive, Chi-square test). The p value <0.05 was considered statistically 
significant.  
Results: Out of 152 patients (75 were males and 77 were females), 21 (13.8%) patients had 
experienced ADRs, comprising 11(52.4%) male patients and 10 (47.6%) female patients. The 
majority of ADRs occurred in patients aged 41-50 years constituting 9 (42.9%). The majority 
of ADRs were related to hematological 10 (47.6%), cutaneous 4 (19.1%), gastrointestinal 3 
(14.3%), hepatotoxicity 2 (9.5%) and neurological 2 (9.5%). Most adverse drug reactions 
occurred in the first 4 weeks of antiretroviral therapy. Out of the total ADRs, 13 (61.9%) had 
mild, 7 (33.3%) moderate intensity and 1(4.8%) had severe ADRs. WHO causality assessment 
showed 42.9% probable and 57.1% possible ADRs. 
Conclusion: ADRs are more likely to occur within the first four weeks after initiating treatment 
with highly active antiretroviral therapy (HAART). In order to prevent occurrence of severe 
ADRs and to improve ART adherence close monitoring of the patient is required during 
therapy.  
Keywords: Adverse drug reactions (ADRs); Antiretroviral therapy (ART); Human 
Immunodeficiency Virus (HIV). 
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Introduction

The human immunodeficiency virus (HIV) 
is a retrovirus that infects cells of the 
immune system. As the infection 
progresses, the person becomes more 
susceptible to opportunistic infections due 
to the affected immune system by HIV, 
which may lead to an advanced stage 
known as acquired immunodeficiency 
syndrome (AIDS) within 10-15 years[1]. 
HIV remains a major global public health 
issue, having claimed 40.1 million [33.6–
48.6 million] lives so far with ongoing 
transmission in all countries globally(1). In 
2021, 1.5 million [1.1 million–2.0 million] 
new HIV infections occurred, and 28.7 
million individuals received antiretroviral 
medication[2].  

Timely updated antiretroviral therapy has 
led to a significant reduction in the rates of 
illness and prolongs the life span of the 
patient[3]. Over 25% of HIV-infected 
individuals abandon their ART during the 
first year of therapy as a result of adverse 
drug reactions (ADRs), which are the most 
prevalent cause of ART cessation[4].  

ADRs significantly affect public health as 
they impose a financial burden on society 
and healthcare systems, which led to a 
science called pharmacovigilance with the 
objectives, to ensure the safe and rational 
use of medicines and prevent avoidable 
negative consequences of pharmacotherapy 
in patients. Healthcare practitioners in India 
lack knowledge about medication safety 
monitoring and get inadequate training in 
this area.  
So this cross-sectional study was conducted 
with the objectives, to estimate the adverse 
drug reaction (ADR), and to assess their 
causality, and severity in patients under 
ART. The finding of the study may help 
physicians to gain knowledge of adverse 
effects due to ART and promote the early 
recognition and reversal of potentially 
serious adverse effects to improve 
tolerability and adherence to ART. 
 

Materials and Methods 
A cross-sectional hospital based study was 
conducted in HIV positive patients 
attending from July 2015 to December 
2015 at the ART center of Medical College 
Hospital, Kozhikode. The study was 
approved by the institutional ethics 
committee (Ref.No. GMCKKD/RP 
2014/IEC/31/12dt1y/1/14). The permission 
to conduct the study in the medical college 
ART center Calicut was sanctioned by 
Kerala Aids Control Society in adherence 
with guidelines 
(No.5091/15/M&E/KSACS).  
The sample size was calculated and 
approximated to 152, based on prevalence 
of ADR in previous studies. The patients 
under there different regimen (Zidovudine 
+ Lamivudine + Nevirapine, Tenofovir+ 
Lamivudine + Nevirapine and Tenofovir + 
Lamivudine + Efavirenz) were selected by 
simple random sampling technique with an 
inclusion and exclusion criteria. 

Inclusion Criteria: 
1. HIV positive patients of both sex aged 

from 18-60 years under ART≤1Year. 
2. Willing to give consent 

Exclusion Criteria: 
1. Patient taking antitubercular drugs, 

potential hepatotoxic drugs, 
nephrotoxic drugs, and other drugs 
interact with Anti-retroviral drugs. 

2. Patients on second line drugs 
3. Pregnant women on ART 
4. Patients less than 18 years of age 
5. Patients more than 60 years of age.  
The patients were informed about the study 
in the local language and the undersigned 
consent form was obtained. Data was 
collected by visiting the ART center every 
Monday till the sample size was obtained 
from July 2015. At every visit, 10 patients 
were studied. The data was collected from 
pretested semi-structured proforma which 
includes sociodemographic profile, adverse 
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drug reaction of ART affecting 
gastrointestinal, hematological, 
neurological, cutaneous, musculoskeletal, 
hepatic, renal systems, and the laboratory 
investigation details. The causality and 
severity of ADR were assessed in 
accordance with the WHO causality 
assessment scale[5] and the modified 
Hartwig and Siegel Severity Assessment 
Scale respectively[6]. The data was 
analysed by applying descriptive statistics, 
a chi-square test in SPSS software. The p-
value of < 0.05 was considered statistically 
significant.  

Results 
Out of 152 patients included in the study, 
75 (49.3%) were males and 77 (50.7%) 
were females. The patients were in three 
different regimens i.e. 117 patients were on 
AZT+3TC+NVP, 35 were on 
TDF+3TC+NVP, and No patients were on 
TDF+3TC+EFV.  
The observed data showed that 21 patients 
suffered from ADRs, out of them 11 were 
(52.4%) males and 10 (47.6%) were 
females (Table 1). 

 
Table 1: Demographic characteristics of the patients 

  Numbers Percentage 
Sex    
 Males 75 49.3 
 Females 77 50.7 
Regimen    
 AZT+3TC+NVP 117 76.97 
 TDF+3TC+NVP 35 23.03 
 TDF+3TC+EFV 0 0 
ADRs    
 Present 21* 13.8 
 Absent 131 86.2 
WHO stage  Stage 1 33 21.7 
 Stage 2 111 73.0 
 Stage 3 8 5.3 
* = Males: 11(52.4%); Females: 10 (47.6%) 

 
Concerning age, the majority of ADRs 
occurred in patients aged between 41-50 
(42.9%) years, and the least number of 
ADRs occurred in patients aged between 
51-60 (4.8%). According to WHO staging 
of patients, 33 (21.7%), 111 (73.0%), and 8 
(5.3%) patients were distributed in stage 1, 
stage 2, and stage 3 respectively (Table 1).  

In relation to Regimen, 20 (95.2%) and 
1(4.8%) suffered patients were on 
AZT+3TC+NVP and TDF+3TC+NVP 
respectively.  

The data showed that the majority of ADR 
occurred with AZT+3TC+NVP regimen 
with a P value of 0.032 (Table 2). 

  
Table 2: Correlation of adverse drug reaction with regimen 

Regimen Number Percentage 
AZT+3TC+NVP 20 95.2 
TDF+3TC+NVP 1 4.8 
TDF+3TC+EFV 0 0 
Chi square = 4.586, d.f (1), p value = 0.032 
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The Majority of the patients in the study fell 
in WHO stage 2 which showed a greater 
number of ADRs (77.96%). A greater 
number of ADRs occurred within first 4 
weeks of treatment (52.3%) and patients 
with D4 count <200 cells/µL (52.4%). 
Based on Table 3, Out of 21 ADRs 

12(57.1%) were possible and 9(42.9%) 
were probable ADRs with a p-value of 
0.191. According to Table 4, data shows 
that 13 (61.9%) were mild, 7 (33.3%) were 
moderate, and 1 (4.8%) was severe ADRs 
assessed by using Modified Hartwing and 
Siegel severity scale with p value 0.000. 

Table 3: Causality assessment using the World Health Organization-Uppsala 
Monitoring Centre Scale 

WHO Causality Scale Number Percentage 
Probable 9 42.9 
Possible 12 57.1 
Total 21 100 
WHO Causality Scale Number Percentage 

 
Table 4: Severity Assessment using Modified Hartwig and Siegel Assessment Scale 
Severity Number Percentage 
Mild 13 61.9 
Moderate 7 33.3 
Severe 1 4.8 

 
The observed ADRs were mainly related to 
haematological 10 (47.6%), cutaneous 
(19.1%), gastrointestinal 3 (14.3%), 
hepatotoxicity 2 (9.5%), and neurological 2 
(9.5%).  

Discussion: 
The present observational study was 
conducted on 152 patients who are under 
different HAART regimens from July 2015 
to December 2016. They were Zidovudine 
+ Lamivudine + Nevirapine, Tenofovir+ 
Lamivudine + Nevirapine and Tenofovir + 
Lamivudine + Efavirenz. Among 152 
patients 75 were males and 77 were 
females. Out of the study population, 21 
patients had experienced ADRs which was 
around 13.8%. Among 21 patients, 11 
patients were males and 10 were females 
with 52.4% and 47.6% respectively. The 
study findings were supported by Singh 
et.al and Sharma et.al with miner deviations 
[7], [8].  
Bonfati et .al. in his study observed that 
women were more susceptible to ART-
induced ADRs than men in contrast to the 
present study[9].  

In the present study, ATR-induced ADRs 
were higher in patients receiving 
AZT+3TC+NVP comprising 5.2% when 
compared to 4.8% with TDF + 3TC + NVP, 
which may be due to more number of 
patients in the study were received this 
regimen. However serious side effects are 
more varied with nucleoside analogs like 
zidovudine, didanosine, stavudine, 
lamivudine, and tenofovir [10]. The present 
study was supported by Sadiq et.al., who 
concluded that most of the ADRs were with 
the Zidovudine-based combination[11].  
The majority of ADRs were related to 
haematological around 47.6 % [10], of all 
anaemia was the most frequent ADR 
observed in the study, and was supported by 
a study conducted by Namme luma et al 
reported that 3.8% of haematological 
ADRs, out of them anaemia was the most 
common and severe in association with 
ATZ based regimen[12]. Cutaneous ADRs 
observed in the present study were 19.1% 
including maculopapular rashes, which was 
supported by Divakar et.al., and Sharma, 
Mustafa et.al., who observed rashes as 
ADR about 6.25% and 10% of their study 
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population respectively [13],[14]. But with 
Max and Sherer et.al., a study says that 
rashes can occur in 5 % to 24 % of 
patients(15). Hepatotoxicity was observed 
in 9.5 % of the present study population 
which was supported by MartineZ et.al., 
and Sulkowski et.al., with 12.5% and 
15.6% respectively[16], [17]. GIT ADRs 
were observed in 14.3% of present study 
patients, of them nausea and vomiting most 
common with ATZ-based regimen. 
Peripheral neuropathy was also observed in 
9.5% patients though the main causing 
drugs are stavudine, didanosine, and 
zalcitabine[18].  
Among all the adverse reactions observed 
in the present study 13 (61.9 %) were mild, 
7 (33.3%) were moderate, and 1 (4.8%) was 
severe. WHO causality assessment showed 
42.9% probable and 57.1% of possible 
ADRs in the present study.  
Conclusion 
Antiretroviral therapy is becoming more 
effective, but it is also more challenging 
due to its related ADRs most likely to occur 
during the first four weeks of treatment. 
This may result in non-compliance which is 
a major global issue with ATR against virus 
in terms of adherence, efficacy, and 
resistance. Hence it is prudent to recognise 
these ADRs as early as possible. To avoid 
the emergence of serious ADRs and to 
increase ART adherence close monitoring, 
reporting of ADRs, and patient education 
about ART-associated ADRs are necessary 
throughout therapy.  
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