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ABSTRACT
Background: Acquired immunodeficiency syndrome (AIDS) is a disease of the
human immune system caused by the human immunodeficiency virus (HIV).
Objective of this study was to evaluate the adverse drug reaction profile of antiretroviral drugs in HIV patients in terms of causality, severity and
preventability.
Methods: Patients newly started on ART were followed prospectively for a
period of initial six months and were interviewed in person during their routine
follow-up or visit following development of any ADRs. ADRs were screened
clinically and investigated accordingly for causality, severity and preventability.
Results: Out of 59 cases, zidovudine+lamivudine+nevirapine (ZLN) was the
most commonly used ART regimen. A total 122 ADRs involving various
systems were observed in these patients; majority being related to
gastrointestinal system (54.10%). Most of these ADRs were observed in the
ZLN regimen followed by the stavudine+lamivudine+nevirapine (SLN)
regimen. On causality assessment in ZLN regimen, 74.58% of ADRs were
possible, while 25.42% were probable. Severity assessment showed that most of
the ADR were mild whereas on preventability assessment it was observed that
most of the ADRs were not-preventable.
Conclusions: Antiretroviral drugs are not solely responsible for the ADRs due
to these medications; various co-morbid and predisposing conditions share the
responsibility. An efficient pharmacovigilance is imperative by means of
improving ADR reporting and monitoring, in order to improve compliance and
acceptability of ART.
Keywords: ADRs, AIDS, Antiretroviral therapy, Causality, Pharmacovigilance,
Preventability, Severity

INTRODUCTION
Acquired immunodeficiency syndrome (AIDS) is a
disease of the human immune system caused by the
human immunodeficiency virus (HIV).1 AIDS is a major
health problem in many parts of the world, and is
considered as a pandemic disease outbreak.2 In 2009, the
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world health organization (WHO) estimated that there are
33.4 million people worldwide living with HIV/AIDS,
with 2.7 million new HIV infections per year and 2.0
million annual deaths due to AIDS.3
Although treatments for HIV/AIDS can slow the course
of the disease, there is no known cure or vaccine for HIV.
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Antiretroviral therapy (ART) reduces both the deaths and
new infections from HIV/AIDS, but these drugs are
expensive and they are associated with well-known side
effects and adverse drug reactions (ADRs).4
Unfortunately, adverse effects of these drugs are of
serious concern. Adverse reactions to antiretroviral drugs
in HIV patients cause medication non-adherence leading
to treatment failure.5

Subjects were recruited for a period of two months and
were followed up for the period of six months from
commencement of ART after obtaining written informed
consent from the patients. Data were collected with the
help of a specially designed case record form. Data
collected was

The national pharmacovigilance programme of India lack
continuity. There is a lack of awareness and inadequate
training about drug safety monitoring among healthcare
professionals in India. Often ADRs go unnoticed or are
not reported. In India, very few studies have been
conducted concerning ADRs in HIV patients receiving
ART in rural set up. Hence the present study was
proposed to evaluate the adverse drug reaction profile of
anti-retroviral agents in HIV patients with the objectives
to assess causality, severity and preventability of ADRs
due to anti-retroviral agents in HIV patients.






METHODS
It was prospective, observational study conducted after
obtaining approval from the institutional ethics
committee (IEC). Study population was all HIV/ AIDS
diagnosed patients presenting to ART centre of our
hospital. Subjects were selected from study population
based on inclusion criteria and exclusion criteria.
Inclusion criteria
New cases, both males and females receiving ART in age
group of 18-60 years.
Exclusion criteria



Baseline investigation (Hb%, CBC, CD4 count,
LFT, RFT, CXR, HbsAg, VDRL, USG abdomen)
Current treatment regimen
Concomitant drugs prescribed
Co-infections
Adverse drug reaction if any type, nature, severity,
management

Confidentiality about patient’s identity was maintained
throughout the study. Causality assessment was done
using naranjo’s causality algorithm, Severity assessment
was done using modified hartwig siegel’s scale and
preventability assessment was done using schumock and
thornton criteria. Data obtained was analysed using
descriptive statistics.6-8
RESULTS
Total numbers of 62 patients were included in the study
and were followed for a period of six months. Amongst
these, three patients were lost to follow-up. In the present
study (Table 1), 54.24% cases were female and 45.76%
were males. Most (74.58%) of these cases were from 26
to 45 years age group. It was observed that the literacy
rate was quite low (42.37%) with 57.63% of the
population being illiterate. The unemployment rate was
62.71%, while only 37.29% were employed.

Patients not willing to participate in the study. Patients
with age <18 years and age >60 year. Pregnant and
lactating patients.

Table 1: Demographic details.

No. of patients %

Gender
M
F
45.76 54.24

<25
8.47

Age
26-45 >46
74.58 16.95

Table 2: Patient distribution in various ART regimens.
ART Regimen
No. of Patients (%)
Zidovudine+lamivudine+nevirapine
38.98
Stavudine+lamivudine+nevirapine
35.59
Zidovudine+lamivudine+efavirenz
18.64
Stavudine+lamivudine+efavirenz
6.79

Literacy
Literate Illiterate
42.37
57.63

Employment
Employed
Unemployed
37.29
62.71

Table 3: Clinical stage-wise patient distribution.
WHO clinical stage
Clinical stage I
Clinical stage II
Clinical stage III
Clinical stage IV

No. of patients (%)
8.33
56.67
25
10
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Table 4: Systemic classification of adverse drug reactions.
Reaction
Haematopoietic system
Gastrointestinal system

Nervous system
Musculoskeletal system
Skin and appendages

ZLN*n (%)
SLN # n (%) ZLE ** n (%)
SLE ## n (%)
Anaemia
5 (55.56%)
1 (11.11%)
1 (11.11%)
2 (22.22%)
Nausea and vomiting
11 (57.90%)
5 (26.31%)
3 (15.79%)
Gastritis
7 (46.67%)
4 (26.67%)
3 (20%)
1 (6.66%)
Anorexia
13 (48.15%)
8 (29.63%)
5 (18.52%)
1 (3.70%)
Diarrhoea
4 (80%)
1 (20%)
Peripheral neuropathy
1 (100%)
Sleep disturbances, vivid dreams
4 (80%)
1 (20%)
Tinnitus
1 (100 %)
Bodyache
6 (46.15%)
4 (30.78%)
2 (15.38%)
1 (7.69%)
Fatigue
6 (42.85%)
2 (14.28%)
4 (28.57%)
2 (14.28%)
Rash
1 (33.33%)
1 (33.33%)
1 (33.33%)
Itching
4 (44.44%)
4 (44.44%)
1 (11.12%)
Steven johnson syndrome
1 (100%)
-

* ZLN: zidovudine+lamivudine+nevirapine, # SLN: stavudine+lamivudine+nevirapine
** ZLE: zidovudine+lamivudine+efavirenz, ## SLE: stavudine+lamivudine+efavirenz

Table 5: Adverse drug reaction to ART and causality.
ART Regimen
Zidovudine+lamivudine+nevirapine
Stavudine+lamivudine+nevirapine
Zidovudine+lamivudine+efavirenz
Stavudine+lamivudine+efavirenz

Definite
-

Causality assessment of ADR (%)
Probable
Possible
25.42
74.58
19.35
80.65
20.83
79.17
25
75

Doubtful
-

Table 6: Adverse drug reaction to ART and severity.
ART Regimen
Zidovudine+lamivudine+nevirapine
Stavudine+lamivudine+nevirapine
Zidovudine+lamivudine+efavirenz
Stavudine+lamivudine+efavirenz

Mild
77.98
90.34
79.18
62.5

As shown in (Table 2) patients received four treatment
regimens as per NACO guidelines. Amongst them
zidovudine+lamivudine+nevirapine was the most
commonly used regimen (in 38.98% of the patients)
followed by stavudine+lamivudine+nevirapine (in 35.59
% of the patients) while the least number of patients
received
stavudine+lamivudine+efavirenz
regimen
(6.79 %).

Severity assessment of ADR (%)
Moderate
Severe
16.94
5.08
6.44
3.22
16.66
4.16
12.5
25

Lethal
0.00
0.00
0.00
0.00

At the initiation of therapy most of the patients (55.93%)
were under WHO clinical stage II. During the follow-up,
it was observed that few patients who were initially in
stage III, having received ART, showed clinical
improvement and were later categorised under stage II.

Table 7: Adverse drug reaction to ART and preventability.
ART Regimen
Zidovudine+lamivudine+nevirapine
Stavudine+lamivudine+nevirapine
Zidovudine+lamivudine+efavirenz
Stavudine+lamivudine+efavirenz

Preventability assessment of ADR (%)
Preventable
Not preventable
27.12
72.88
9.68
90.32
16.67
83.33
25
75
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Adverse drug reactions were reported in 32 (54.24%)
patients out of the 59 patients recruited in the study
(Table 4). A total number of 122 ADRs involving various
systems were observed in these patients. Incidence of
gastrointestinal system related ADRs were high 66
(54.10%) in majority of the cases followed by
musculoskeletal system 27 (22.11%). The other systems
involved were nervous system 7 (5.74%), Haematopoietic
system 9 (7.38%) and skin and appendages 13 (10.65%).
Most of these ADRs were observed in the ZLN regimen
followed by the SLN regimen, as described in (Table 4).
The incidence of ADRs was lowest in the SLE regimen
which could be attributed to the fact that only a few
patients received this regimen.
When causality assessment was done as per Naranjo’s
causality algorithm
(Table 5), it was observed that in
ZLN regimen, 25.42% of ADRs were probable, while
74.58% ADRs were possible. Similarly, as shown in table
5 the causality assessment of other regimens revealed that
most of the reactions were possible, followed by probable
and none of the reactions were definite or doubtful.
The severity assessment (Table 6), carried out as per
modified hartwig siegel’s scale, showed that majority of
the reactions were mild in almost all the patients with
complete recovery without requiring any change in
regimen. Very few ADRs were severe enough to
necessitate the switchover to other regimen. Nevirapine
induced steven johnson syndrome was observed in one
patient receiving the ZLN regimen. This patient was
hospitalised, dechallenged and switched over to other
regimen. Patient showed complete recovery after the
treatment. One patient receiving stavudine based therapy
developed peripheral neuropathy necessitating change of
his regimen. Few reactions were moderate in nature so,
were managed by symptomatic treatment alone without
changing the regimens.
Preventability assessment of ADRs (Table 7), carried out
as per the schumock thornton’s criteria showed that ADRs
were not-preventable in most of the cases in all the
treatment regimens.
DISCUSSION
Adverse drug reaction is response to a drug which is
noxious and unintended, which occurs at doses normally
used in humans for prophylaxis, diagnosis, therapy of
disease or the modification of the physiological function. 9
The term side effects is frequently used in practice to
describe the adverse drug reactions, however, it comes
under the umbrella of the latter. Adverse drug reactions
include side effects, allergies and hypersensitivity
reactions. However, drug withdrawal, drug abuse
syndromes, accidental poisoning and drug-overdose
related complications should not be confused with ADRs.
The adverse drug reactions to the drugs are the major
cause of non-compliance to anti-retroviral therapy. Hence,
in order to prevent the occurrence of severe ADRs and
improve the compliance, close monitoring of the patients
on ART is important. ART has wide range of adverse

effects on human body.10 These manifestations range
from mild to severe reactions. The commonly observed
mild reactions are related to the gastrointestinal system
such as nausea, anorexia, vomiting and epigastric
burning.11 Other common ADRs are fatigue, headache,
sleep disturbances and peripheral neuropathy. These
reactions are attributed to the individual drugs in the ART
regimens. Sometimes, severe reactions like lactic
acidosis, hepatotoxicity, osteoporosis, skin rash and
metabolic disturbances such as hyperglycaemia and
hyperlipidemia, are also seen following the long term use
of these drugs.10
The incidence of ADRs to ART is higher during the initial
few months after its commencement.12 In our study, we
have focussed on the adverse drug reactions occurring in
these patients during the first six months following the
commencement of ART.
Earlier in our country, there was a greater prevalence of
HIV amongst the female patients, but the 2010-11 annual
report by NACO suggests that this prevalence is declining
recently.13 However, the demographic data of our study,
suggests the preponderance of female patients especially
in the age group, 26-45 years. Majority (55.93%) of the
patients were in WHO clinical stage II at the initiation of
the treatment. However after receiving ART for 3-4
months, few patients from stage III showed improvement
and were shifted to stage II.
In the present study, 122 ADRs were observed in 59
patients with a prevalence of 196.78% which is much
higher than that reported by Modayil RR et al (17.5%) 14
and comparable with that reported by Nagpal M et al
(263%).15 The common ADRs were related to the
gastrointestinal system (54.10 %). The previous studies
also showed similar results. Sharma A et al reported 10%
incidence of gastrointestinal ADRs while O’Brien ME et
al suggested that it was the most common (4.4%) cause
for non-adherence to ART.16,17
One patient receiving nevirapine developed skin rash and
was diagnosed as a case of steven johnson syndrome. This
ADR was reported to uppsala monitoring centre, Sweden.
Various case reports of nevirapine induced steven johnson
syndrome have been reported in recent few years.18
Peripheral neuropathy was observed exclusively in the
stavudine-based regimen whereas that of anaemia was
significantly high (55.56%) in the zidovudine-based
regimen. This is similar to the findings of the study
conducted by Modayil RR et al and Eluwa GI et al
respectively.14,19 One of the patient receiving zidovudine
based regimen developed severe pancytopenia following
which he was managed aggressively and was switched
over to non-zidovudine based regimen. Various other
documented reactions were also seen but they were less
frequent and were not severe enough warranting
substitution of the regimen, suggesting better tolerability
of ART.
The Pharmacovigilance profile of all these ADRs revealed
that on causality assessment, most of them were possible
in nature followed by probable. This could be attributed to
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the fact that rechallenge could not be performed in the
patients. Severity assessment showed that most of the
ADRs were mild in nature suggesting better tolerability to
ART which might explain the good compliance observed
in our study. The occurrence of severe ADRs in very few
patients could be because of concomitant administration
of Anti-tubercular drugs or other comorbid conditions.
Higher prevalence of non-preventable ADRs demands
strict vigilance to the ADR monitoring to ensure better
patient care and compliance. Strategies should be
developed and implemented which will make ART more
acceptable and tolerable.

ART plays a major role in improving the quality of life of
HIV infected individuals. Antiretroviral drugs are not
solely responsible for the ADRs occurring in the patients
on these medications; various co-morbid and predisposing
conditions simulate the clinical scenario. An efficient
pharmacovigilance is imperative by means of improving
ADR reporting and monitoring right from the time of
initiation of these drugs. On the basis of the data
generated by the on-going pharmacovigilance program,
strategies should be designed and implemented to ensure
the compliance and acceptability of ART and other
therapies.
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