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Abstract

Objectives: The present study was to evaluate the sociodemographic profile of HIV patients and adverse drug
reaction in HIV patients with antiretroviral therapy in tertiary health care centre of Bihar, India.

Methods: Socioeconomic status (SES) of the patients were assessed by Modified Kuppuswamy score. Drug
reactions like anaemia, skin rashes, lipodystrophy and nephrotoxicity were diagnosed by routine investigations
(CBC, RFT, LFT, Viral load) done during the regular follow up. Reactions like giddiness and peripheral
neuropathy were described by patients during the visit.

Results: A total of 150 diagnosed cases of HIV were included. Most of the cases 80(53.33%) were in age group
of 31-43 years. And 100(66.66%) HIV cases were males. most of the patients 93(62%) were belonged in lower
middle class. 73 (48.66%) cases had shown adverse drug reaction with ATR. Among (73) them cases had
36(49.31%) anaemia, 17(23.28%) nephrotoxicity, 9(12.32%) skin rashes, 5(6.84%) giddiness, 4(5.48%)
peripheral neuropathy and 2(2.73%) lipodystrophy. Anaemia being the most common drug reaction was
associated with the zidovudine-based regimen. Tenofovir was associated with the development of nephrotoxicity.
Conclusions: Most common adverse reaction of ART associated with ziduvudin based regimens is anaemia.
Second common ADR are nephrotoxicity, skin rashes, giddiness and peripheral neuropathy. And lower middle
class socioeconomic strata and middle age male population are more preponderance for HIV infection.
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Introduction

Adverse drug reactions (ADRs) account for countries due to higher prevalence of concomitant

considerable mortality and morbidity besides having
immense economic impact on patients, health-care
providers and society. Most of the ADRs are
preventable [1]. The incidence of ADRs among
patients on antiretrovirals from both developing and
developed countries ranges between 11% and 35.9%
[1, 2] with incidence being as high as 54% coexistent
with opportunistic infection [3]. Highly Active Anti-
Retroviral Therapy (HAART) has made a
significant change in the lives of people living with
HIV (PLWH) in decreasing AIDS-related deaths
and improving quality of life [4]. Despite their
remarkable contribution, these drugs have been
associated with serious adverse drug reactions
(ADRs) that may lead to drug resistance and
switching of anti-retroviral therapy (ART) regimen
[5] and emergence of new comorbidities which may
lead to decreased adherence consequently leading to
virological failure [6]. It has been elucidated that the
type of ART regimen influences the timing, nature
and duration of ADRs [7]. Furthermore, the
occurrence of ADR might be higher in developing
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conditions, overstretched healthcare systems and
economic constraints that would hamper close
follow up of patients on HAART [8]. Moreover, age,
gender and the disease itself have been identified as
risk factors for ADRs of HAART in different
countries [9].

Antiretrovirals, like most chronically administered
drugs, are reported to have adverse reaction and
particularly higher occurrences are seen at the
beginning of ART [10]. Moreover, long term
adverse effects such as lipodystrophy and
neuromotor disorders may be encountered in latter
stages of treatment [10]. Not only this, studies also
showed that ADRs could be a source for new co-
morbidities and hospital admission [11,12]. ADRs
due to antiretrovirals can range from mild
gastrointestinal disturbance [13] to serious adverse
effects including hematological disorders [12],
hepatotoxicity [14] and lactic acidosis [14].
Antiretrovirals mainly suppress viral load, thus
restoring the immune function. Declining costs of
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antiretrovirals along with the production of drugs by
generic manufacturers has helped tertiary care
hospital in resource-limited areas cater better
antiretroviral care to HIV-seropositive population
[15]. Despite showing considerable efficacy in
reducing mortality and morbidity in PLHIV, ART is
also associated with wide range of potential adverse
effects leading to reduction in patient's quality of life
and adversely affecting treatment adherence which
may consequently lead to treatment failure. Adverse
drug reactions (ADRs) to these medications remain
a significant point of concern which may
subsequently compromise the effectiveness of an
ART program [3].

In India, the National AIDS Control Organization
(NACO) publishes guidelines regularly, outlining
the steps for diagnosis and treatment of HIV
infection, the most recent ones being those
published in 2013 [16]. According to these
guidelines, the ideal time to start ART is before the
patient presents with an opportunistic infection [16,
17]. Objectives of our study was to evaluate the
sociodemographic profile HIV patients and adverse
drug effects in HIV patients with antiretroviral
therapy in tertiary health care centre of Bihar, India.

Material & Methods

This present study was conducted in Department of
Pharmacology with the collaboration of Department
of ART, SKMCH, Muzaffarpur, Bihar during a
period from February 2022 to December 2022.
Entire subjects signed an informed consent
approved by institutional ethical committee, of
SKMCH, Muzaffarpur was sought.

A total of 150 diagnosed cases of HIV infection
based on various clinical features and laboratory
investigations were enrolled in this study. All the
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participants had age group >18 years. These data
were obtained about the basic demographic details,
diagnosis, duration of illness and treatment, current
treatment regimen, per-capita family income, side
effect due to drugs, whether the drug was stopped
after the side effect and patient was treated as out-
patient or was admitted in the hospital.

e Socioeconomic status (SES) of the patients
were assessed by Modified Kuppuswamy score.
According to this Score, upper class: 26-29, up-
per middle class: 16-25, lower middle class: 11-
15 and upper lower class: 5-10.

e Drug reactions like anaemia, skin rashes, lipo-
dystrophy and nephrotoxicity were diagnosed
by routine investigations (CBC, RFT, LFT, Vi-
ral load) done during the regular follow up. Re-
actions like giddiness and peripheral neuropa-
thy were described by patients during the visit.
During the course, Causality assessment of the
reactions was done by WHO causality assess-
ment scale and modified Hartwig and Siegel's
scale was used for severity assessment. Once
the ART drug causing the drug reaction was
identified, the offending agent was stopped, and
the regimen was changed.

Statistical Analysis

Data was analysed by using simple statistical
methods with the help of MS-Office software. All
the data were tabulated and percentages were
calculated.

Observations

A total of 150 diagnosed cases of HIV were included
in this study. Most of the cases 80(53.33%) were in
age group of 31-43 years. And 100(66.66%) HIV
cases were males.

Age wise distributions
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Figure 1: Age wise distributions of the patients.
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Gender wise distribution
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Figure 2: Gender wise distributions of the patients.

Table 3: Showing the socioeconomic status of the patients.

Modified Kuppuswamy score. No. of patients Percentages
26-29 0 0

16-25 0 0

11-15 8 5.33%

5-10 93 62%

>5 49 32%

On the basis of modified Kuppuswamy scale, most of the patients 93(62%) were belonged in lower middle class
and had 5-10 score.

Table 4: Adverse drug reaction

ADR No. of patients Percentages
Anaemia 36 49.31%
Giddiness 5 6.84%
Peripheral neuropathy 4 5.48%
Lipodystrophy 2 2.73%

Skin rashes 9 12.32%
Nephrotoxicity 17 23.28%
Total 73 100%

Out of 150 cases, 73 (48.66%) cases had shown adverse drug reaction with ATR. Among (73) them cases had
36(49.31%) anaemia, 17(23.28%) nephrotoxicity, 9(12.32%) skin rashes, 5(6.84%) giddiness, 4(5.48%)
peripheral neuropathy and 2(2.73%) lipodystrophy.

Table 5: ART drugs cause adverse reactions

*Classes ART Drugs Types of ADR Treatment
NRTI Zidovudine Anaemia Stopped
NNRTI Efavirenz Giddiness Stopped
PI Atazanavir Peripheral neuropathy Stopped
NRTI Stavudine Lipodystrophy, peripheral neuropathy | Stopped
NNRTI Nevirapine Skin rash Stopped
NTRTI Tenofovir Nephrotoxicity Stopped

*Various classes of anti-retroviral drugs — NRTI — Nucleoside Reverse Transcriptase Inhibitors; NNRTI — Non
nucleoside Reverse Transcriptase Inhibitors; PI — Protease Inhibitors; NTRTI — Nucleotide Reverse Transcriptase
Inhibitors.

Nevirapine and Tenofovir were found to be

During the treatment, various ART drugs like associated with adverse reactions. Anaemia being

Zidovudine, Efavirenz, Atazanavir, Stavudine,
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the most common drug reaction was associated with
the zidovudine-based regimen. Tenofovir was
associated with the development of nephrotoxicity.
Skin rashes were observed with nevirapine use.
Efavirenz was associated with giddiness. Atazanavir
and Stavudine were associated with peripheral
neuropathy. Case of lipodystrophy with stavudine
use was reported only in 2(2.73%) patients.

Discussions

Antiretroviral therapy (ART) has proved efficacious
in reducing mortality and morbidity related to
Human Immunodeficiency Virus (HIV)
infection;[18] it is also associated with both short-
and long-term drug-induced toxicities. These
toxicities may reduce patient’s quality of life and
adversely affect treatment adherence;[19] and
consequently may lead to treatment failure. Most of
the ADRs are preventable. The incidence of ADRs
among patients on antiretrovirals from both
developing and developed countries ranges between
11% and 35.9% [20,21] with incidence being as high
as 54% coexistent with opportunistic infection [16].
In the present study, prevalence 80(53.33%) of HIV
was greatly seen in age group of 31-43 years. Males
100(66.66%) were more preponderance than
females 50(333.33%). Anti-retroviral therapy
(ART) has improved the prognosis for people living
with HIV-infection/acquired immunodeficiency
syndrome (AIDS) (PLHA).

In Nigeria, there are 359, 181 patients receiving
ART as of December 2010 in over 200 secondary
and tertiary hospitals, with plans to decentralize to
primary health care level.[22] However, information
regarding the occurrence and types of adverse drug
reactions (ADRs) in these patients is very limited.
Epidemiologic data support the existence of specific
factors that increase the risk of general ADR, such
as female gender [23]. The incidence of severe
ADRs was 32.55% in patients 35 years of age,
though the difference was not statistically
significant [24]. On the contrary, Eluwa et al.
reported that age and gender were not significantly
associated with ADRs [25]. Antiretrovirals, like
most chronically administered drugs, are reported to
have adverse reaction and particularly higher
occurrences are seen at the beginning of ART [26].
Moreover, long term adverse effects such as
lipodystrophy and neuromotor disorders may be
encountered in latter stages of treatment [26]. Not
only this, studies also showed that ADRs could be a
source for new co-morbidities and hospital
admission [27]. ADRs due to antiretrovirals can
range from mild gastrointestinal disturbance [30] to
serious adverse effects including hematological
disorders [27], hepatotoxicity [28] and lactic
acidosis [28]. A study done in Brazil among patients
initiating ART in the first six month of therapy
showed that at least one adverse reaction was
reported by 92.2% of the participants while 56.2%
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reported four or more different reactions [22]. Singh
et al. reported that 86% of patients had at least one
ADR, of which, the most common observed was
peripheral neuropathy [29]. A  prospective
observational study by Nagpal et al. reported that
about 90% of patients experienced ADR [30]. In the
present study. Prevalence of ADRs with ATR was
48.66%. Most common adverse reaction was
anaemia  36(49.31%). Others ADRs were
17(23.28%) nephrotoxicity, 9(12.32%) skin rashes,
5(6.84%)  giddiness,  4(5.48%)  peripheral
neuropathy and 2(2.73%) lipodystrophy. Numerous
reports have documented rash with ART therapy
mainly with nevirapine [31]. Drug hypersensitivity
in form of rash occur with HAART therapy usually
in first 6 weeks of therapy [32]. Nevirapine,
delavirdine and efavirenz, abacavir, amprenavir
cause rashes frequently due to hypersensitivity
which usually resolve spontaneously [31]. In this
present study, Peripheral neuropathy was seen in
4(5.48%) cases. Peripheral neuropathy is mainly
seen with atazanavir and stavudine [33]. These
inhibit nerve growth factor and result in neuropathy
1.3-22.3% of prevalence has been documented [34].

The success of the anti-retroviral treatment is highly
dependent on the motivation of HIV positive
individuals to adhere to complex ART [35]
regimens. Unfortunately, up to 25% of patients
discontinue their initial HAART regimen because of
toxic effects, noncompliance or [36] treatment
failure within the rest 8 months of therapy. The
occurrence of [37] side effects can vary dramatically
among different people. Continuous evaluation
needs to be done for the benefit of ART help to
achieve the ultimate goal of making safer and more
effective treatment to the patients [38].

There has been reduction in mortality with increased
use of potent antiretroviral drugs generally
administered in a combination of three or four agents
[35]. Most of the drugs available and approved for
use in highly active antiretroviral therapy (HAART)
have some or the other adverse effects. Serious side
effects are more varied with nucleoside analogs
(zidovudine, didanosine, stavudine, lamivudine,
tenofovir, etc.) including mitochondrial damage that
can lead to lactic acidosis as well as peripheral
neuropathy and pancreatitis. HAART therapy has
also been associated with lipodystrophy syndrome
of hyperlipidemia and fat redistribution [36].
Among the other side effects are fatigue, malaise,
nausea, anemia, and hepatotoxicity. Non-nucleoside
inhibitors, nevirapine and efavirenz are used in
combination with nucleoside analogs for the
treatment of HIV and are associated with the
development of a maculopapular rash, dizziness,
feeling of light headedness [35,36].

ADRs become a concern and public health problem
particularly in developing nations as adequate drug
toxicity monitoring and reporting schemes barely
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existed. Lack of ADR monitoring and reporting
system underestimates the burden of ART
associated ADRs. Therefore, this ADR studies could
be one way of addressing such gaps.

Conclusions

This present study concluded that the most common
adverse reaction of ART associated with ziduvudin
based regimens is anaemia. Second common ADR
are nephrotoxicity, skin rashes, giddiness and
peripheral neuropathy. And lower middle class
socioeconomic strata and middle age male
population are more preponderance for HIV
infection.

References

1. UNAIDS Report on Global AIDS Epidemic
2013. Available at: http://www.unaids.org/
globalreport/Global report 2013 en pdf [ac-
cessed Dec 16, 2015].

2. Cesar C, Shepherd BE, Krollewiecki AJ, Fink
VI, Schechter M, Tuboi SH, et al. Rates and rea-
sons for early change of first HAART in HIV1-
infected in 7 sites throughout the Caribbean and
Latin America. PLoS One. 2010;5(1) :10490.

3. Factsheet 2015. UNAIDS. Accessed from:
http://www.unaids.org/en/resources/cam-
paigns/HowAIDSchangedeverything/factsheet.
[Last accessed on 2016 May 21].

4. Anwikar SR, Bandekar MS, Smrati B, Pazare
AP, Tatke PA, Kshirsagar NA. HAART in-
duced adverse drug reactions: a retrospective
analysis at a tertiary referral health care center
in India. Inter J Med. 2011:163-9.

5. Tenores study group. Global epidemiology of
drug resistance after failure of WHO recom-
mended first-line regimens for adult HIV-1 in-
fection: a multiCentre retrospective cohort
study global epidemiology. Lancet Infect Dis.
2016;16:565-75.

6. WHO. Consolidated guidelines on the use of
antiretroviral drugs for treating and preventing
HIV infection; recommendations for a public
health approach. 2nd ed. France: WHO; 2016.
P. 258, 143.

7. Orrell C. Antiretroviral therapy adverse drug re-
action and their management. CME. 2011;
29(6):234-17.

8. Kaseje D. Health care in Africa: challenges, op-
portunities and an emerging model for improve-
ment; 2006.

9. Ofotokun I, Pomeroy C. Sex difference in ad-
verse effect to ART drug. Int AIDS S US.
2003;11(2):55-67.

10. de Padua Menezes CA, César CC, Bonolo PF,
Acurcio FA, Guimardes MDC: High incidence
of adverse reactions to initial antiretroviral ther-
apy in Brazil. Braz J Med Biol Res 2006,
39(4):495-505.

Mishra et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Mehta U, Durrheim DN, Blockman M, Kredo
T, Gounden R, Barnes KI: Adverse drug reac-
tions in adult medical inpatients in a South Af-
rican hospital serving a community with a high
HIV/AIDS prevalence: prospective observa-
tional study. Br J Clin Pharmacol 2008, 65
(Suppl 3):396-406.

Pulagam P, Rajesh R, Vidyasagar S, Varma D:
Assessment of hematological adverse drug re-
actions to antiretroviral therapy in HIV positive
patients at Kasturba Hospital Manipal. BMC In-
fect Dis 2012, 12(Suppl 1):55.

Nagpal M, Tayal V, Kumar S, Gupta U: Ad-
verse drug reactions to antiretroviral therapy in
AIDS patients at a tertiary care hospital in India:
a prospective observational study. Indian J Med
Sci 2010, 64:245-252.

Montessori V, Press N, Harris M, Akagi L,
Montaner JSG: Adverse effects of antiretroviral
therapy for HIV infection. CMAJ 2004,
170(2):229-238.

Kumarasamy N, Solomon S, Peters E, Amalraj
RE, Purnima M, Ravikumar B, et al. Antiretro-
viral drugs in the treatment of people living with
human immunodeficiency virus: Experience in
a South Indian tertiary referral centre. J Assoc
Physicians India 2000;48:390-3.

Mukherjee S, Era N, Saha B, Tripathi SK. Ad-
verse drug reaction monitoring in patients on
antiretroviral therapy in a tertiary care hospital
in Eastern India. Indian J Pharmacol [serial
online] 2017 [cited 2022 Jan 27 ]; 49:223-228.
N. Kumarasamy, A. Patel, and S. Pujari, “An-
tiretroviral therapy in Indian setting: When &
what to start with, when & what to switch to?”
Indian Journal of Medical Research, 2011; 134
(12): 787-800.

Agu KA, Ochei UM, Oparah CA, Onoh O.
Treatment outcomes in patients receiving com-
bination antiretroviral therapy in central hospi-
tal Benin, Nigeria. Trop J Pharm Res 2010;9:1-
10.

Agu KA, Okojie O, Oqua D, King RC,
Omonaiye O, Onuoha C, et al. Medication Ad-
herence and Risk factors for non-adherence
among patients taking highly active antiretrovi-
ral therapy. West Afr J Pharm 2011;22:19-26.
Severe P, Juste MA, Ambroise A, Eliacin L,
Marchand C, Apollon S, et al. Early versus
standard antiretroviral therapy for HIV-infected
adults in Haiti. N Engl J Med 2010; 363:257-65.
Bonfanti P, Valsecchi L, Parazzini F, Carradori
S, Pusterla L, Fortuna P, et al. Incidence of ad-
verse reactions in HIV patients treated with pro-
tease inhibitors: A cohort study. Coordinamento
Italiano Studio Allergia e Infezione da HIV
(CISAI) Group. J Acquir Immune Defic Syndr
2000; 23:236-45.

Federal Ministry of Health, FMOH. National
Guidelines for HIV/ AIDS Treatment and Care

International Journal of Pharmaceutical and Clinical Research

467



International Journal of Pharmaceutical and Clinical Research

23.

24.

25.

26.

27.

28.

29.

Mishra et al.

in Adolescents and Adults. Abuja, Nigeria: Fed-
eral Ministry of Health; 2010.

Riedl MA, Casillas AM. Adverse drug reac-
tions: Types and treatment options. Am Fam
Physician 2003;68:1781-91.

Singh H, Dulhani N, Tiwari P, Singh P, Sinha
T. A prospective, observational cohort study to
elicit adverse effects of antiretroviral agents in
a remote resource-restricted tribal population of
Chhattisgarh. Indian J Pharmacol 2009; 41:224-
6.

Eluwa GI, Badru T, Agu KA, Akpoigbe KIJ,
Chabikuli O, Hamelmann C. Adverse drug re-
actions to antiretroviral therapy (ARVs): Inci-
dence, type and risk factors in Nigeria. BMC
Clin Pharmacol 2012;12:14.

Ammassari A, Murri R, Pezzotti P, Trotta MP,
Ravasio L, De Longis P, et al. Self reported
symptoms and medication side effects influence
adherence to highly active antiretroviral therapy
in persons with HIV infection. J Acquir Im-
mune Defic Syndr 2001;28:445-9.

Bernasconi E, Boubaker K, Junghans C, Flepp
M, Furrer HJ, Haensel A, et al. Swiss HIV Co-
hort Study: Abnormalities of body fat distribu-
tion in HIV-infected persons treated with an-
tiretroviral drugs: The Swiss HIV Cohort Study.
J Acquir Immune Defic Syndr 2002; 31:50-5.
van Griensven J, De Naeyer L, Mushi T, Obari-
joro S, Gazille C, Zachariah R. How common is
lipodystrophy after at least 1 year of WHO first
line antiretroviral treatment in Kigali, Rwanda
[abstract WEPE0140]? In: Program and ab-
stracts of the 16th International AIDS Confer-
ence (Toronto, Canada). Toronto, Canada: In-
ternational AIDS Society; 2006.

Moyle GJ, Sadler M. Peripheral neuropathy
with nucleoside antiretrovirals: Risk factors, in-
cidence and management. Drug Saf 1998;
19:481-94.

30.

31.

32.

33.

34.

35.

36.

37.

38.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Saint-Marc T, Partisani M, Poizot-Martin 1,
Bruno F, Rouviere O, Lang JM, et al. A syn-
drome of peripheral fat wasting (lipodystrophy)
in patients receiving long-term nucleoside ana-
logue therapy. AIDS 1999;13:1659-67.

Patel AK, Pujari S, Patel K, Patel J, Shah N, Pa-
tel B, et al. Nevirapine versus efavirenz based
antiretroviral treatment in naive Indian patients:
comparison of effectiveness in clinical cohort.
JAPI. 2006; 54:915-8.

Singh H, Dulhani N, Tiwari P, Singh P, Sinha
T. A prospective, observational cohort study to
elicit adverse effects of antiretroviral agents in
a remote resource-restricted tribal population of
Chhattisgarh. Indian J Pharmacol. 2009;41
(5):224-6.

Reliquet V, Mussini JM, Chennebault JM, La-
feuillade A, Raffi F. Peripheral neuropathy dur-
ing Stavudine-Didanosine antiretroviral ther-
apy. HIV Med. 2001;2(2):92—6.

Maniar NG, Desai S. Antiretroviral therapy:
real challenges for developing world. AIDS.
2000;14(4):86

Fangel SJ. The effectiveness of highly active
antiretroviral therapy in HIV-infected patients.
Dan Med Bull. 2004; 51:371-92.

Fellay J, Boubaker K, Ledergerber B, Bernas-
coni E, Furrer H, Battegay M, et al. Prevalence
of adverse events associated with potent an-
tiretroviral treatment: Swiss HIV cohort study.
Lancet. 2001;358(9290):1322-7.

Naranjo CA, Busto U, Sellers EM, Sandor P,
Ruiz I, Roberts EA, et al. A method for estimat-
ing the probability of adverse drug reactions.
Clin Pharmacol Ther. 1981;30:239-45.
Rawlins MD, Thompson JW. Mechanism of ad-
verse drug reaction. In: Davies DM (Ed.), Text-
book of Adverse Drug Reactions, 4th edn. Ox-
ford: Oxford Medical Publication, 1991.

International Journal of Pharmaceutical and Clinical Research

468



