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Abstract

Introduction: Human immunodefiecency virus infected patients did not adhere correctly to their Antiretroviral Therapy because of the drugs
adverse effects. Thus, continuous evaluation of the adverse effect of Antiretroviral Therapy will help to make more effective treatment. The aim of
this study was to assess the prevalence of Adverse Drug Reaction and associated factors on Antiretroviral Therapy among Human
immunodefiecency virus infected Adults at Hiwot Fana Specialized University Hospital, Eastern Ethiopia. Methods: A Hospital based retrospective
study was conducted among 358 of adult patients clinical records on antiretroviral Therapy from Aprill to June30, 2014. Results: The overall
prevalence of Adverse Drug Reaction among Human immunodefiecency virus infected patients on antiretroviral Therapy was 17.0%. Of reported
Adverse Drug Reaction, 80.3%, 18% and 1.7% occurred in patients on Stavudine, Zidovudine and Tenofovir based regimens respectively. The
common Adverse Drug Reaction were lipodystrophy (fat change) (49.2%), numbness/tingling (27.9%), peripheral neuropathy (18%) and (8.2%)
anaemia (8.2%). Patients on Stavudine containing regimens were more likely to develop Adverse Drug Reaction compared to Zidovudine (AOR =
0.212, 95% CI 0.167, 0.914, p<0.001) and Tenofovir (AOR=0.451, 95% CI 0.532, 0.948, p<0.001). Conclusion: The overall prevalence of
Adverse Drug Reaction among Human immunodefiecency virus infected patients in this study was 17% and more common on those patients taking
Stavudine based regimen. Lipodystrophy and peripheral neuropathy were significantly associated with stavudine-based regimens, while anaemia
was significantly associated with zidovudine based regimens. Thus regular clinical and laboratory monitoring of patients on Antiretroviral Therapy

should be strengthened.
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Introduction

Antiretroviral Therapy (ART) is the cornerstone of management of
patients infected with Human immune deficiency virus (HIV). The
initiation ART has resulted in significant decreases in HIV-related
morbidity and mortality in both the developed and developing
countries [1-3]. It is also increases the length and quality of life and
productivity of patients by improving survival and decreasing the
incidence of opportunistic infections through reduction of the viral
load and increasing the level of CD4 T cells [4]. Worldwide, it is
estimated that between 250,000 and 350,000 deaths were averted
in 2005 as a result of increased ART treatment accesses [5]. In
Ethiopia, fee based ART program began in July 2003. By March
2005, Global Fund funded free ART service started in at least one
site in all the regions [6, 7]. The success of the ART is highly
dependent on willingness of HIV infected patients to strictly adhere
to the regimens [8, 9]. However these drugs are associated with
adverse effects. Adverse Drug Reactions (ADRs) are responses to a
medicine which is noxious and unintended, and which occurs at
doses normally used in human? [3]. It has been pointed as one of
the main reason for discontinuation, switch and non-adherence to
ART [10]. Up to 25% of patients discontinue their initial ART
regimen within the first 8 months of therapy because toxic effect of
ART [11]. The prevalence of ADRs is variably reported from
different studies which were 66.7% in USA, 71.11% in India
71.11%, 4.7% in South Africa, and 88% in Ethiopia [12, 13]. There
was limited information about the magnitude and associated factors
of ADRs among patients on ART in Ethiopia [3]. There is also no
published report about the magnitude and associated factors of
ADRs in Harari National Regional State. Therefore, this study
assessed the magnitude of ADRs and associated factors on ART
among HIV-infected adults at Hiwot Fana Specialized University
Hospital, Eastern Ethiopia.

Methods

Study area and population: Harari People National Regional
State is located in the Eastern part of Ethiopia which is 515 kms
away from the capital city- Addis Ababa. It had a projected total
population of 203,438 in 2010. It has 36 kebeles (17 rural and 19
urban), which are the lowest administrative clusters in the region.
The health service coverage of the region, which is calculated based

on the number of health institutions giving health services per

population in the region, is estimated to be about 100%. There
were 6 Hospitals and 8 health centers in the region [14]. ART
program was launched on March 26, 2006 in the region. Three
thousand two hundred nineteen (3290) patients had been initiated
ART between March 2006 and June26, 2014. Among the total ART
patients, about 1960 (69.6%) were on treatment currently, but 487
(14.8%), 343 (10.4%) and 250 (7.6%) ART patients were
transferred out, dropped and died respectively. Currently, ART
services are being given to HIV/AIDS patients in two public hospitals
in the region. This study was conducted in Hiwot Fana Specialized
University Hospital ART unit , which is one of the hospitals in the
regional state. All HIV infected patients of ART clinical cards in the
region were the source population. Those ART clinical records of
HIV infected patients, whose age is 18 years and above, in Hiwot
Fana Specialized university hospital ART clinic were study

population.

Study design and period: A Hospital based retrospective review
of ART clinical records were conducted among patients who initiated
ART between March26, 2006 and March 26, 2014.

Sample size estimation and sampling techniques: The sample
size was determined by using single proportion formula by setting
95 % confidence interval, P= 0.303 of patients taking ART develop
ADRs [15], margin of error 0.05. The final sample size was 325,
including 10% missing or incomplete record rate. The final sample
size was 358. The final study participants were selected by
systematic random sampling using the ART registration book from

the ART unit of the study hospital as sampling frame.

Data collection: Data were collected using structured
questionnaire which was adopted from routine standard ART
monitoring card. Information on patient's details like socio
demographic characteristics ,WHO clinical staging of the disease at
the starting of ART, duration of treatment, drug details, types,
severity and outcome of ADRs of reported by patients during clinical
examination at time coming to ART unit for their appointment visit
were collected by clinical nurses who are working at the hospital
ART Clinic. Haematological and metabolic ADRs, which could be
done by laboratory examination, were not collected from ART
clinical records. The data collection format was checked on daily
bases by investigators and supervisors for its completeness and

consistency with the patient's clinical records of the hospitals.
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Data entry and analysis: The collected data were double entered,
cleaned and analyzed by using SPSS soft-ware Version16. The
finding of this study was presented by using mean, standard
deviation and simple frequencies tables. The overall prevalence of
ADRs was determined as the proportion of individuals who
developed the different ADRs by clinical examination. Odd ratio with
95% confidence interval was used to describe association between
the selected study variables (i.e. Outcome and independent
variables). Univariate and multivariable logistic regression analysis
was performed to explore independent variables that were
predictors of adverse drug reactions (ADRs). The criterion for
significance was set at P < 0.005. The severity of ADRs were
categorized from grade I to IV based on criteria used the WHO
severity grading [16].

Ethical consideration: The study protocol was approved by
Institutional Health Research and Ethical Review Committee of
College of Health and Medical Sciences, Haramaya University. And
the patients' clinical records were reviewed anonymously and all

information obtained from clinical records was kept confidential.

Results

Characteristics of the study subjects: A total of 358 HIV/AIDS
patient ART clinical records were reviewed in this study. The mean
age of patients was 34 (SD + 9.8) years, ranging from 18-71 years.
Most of the patients were on the age group of 30-39 years (41.4%),
female (68.4%), Urban (83%) and elementary school (44.7%). One
hundred fifty (41.9%) of the study participants were at WHO clinical
stage III. With regards to functional status, most (65.9%) of them
were working. Majority (74.6%) of the study participants were on
the first line ART regimen. D4T (30)/3TC/ NVP (33.2%) were the
most commonly prescribed ART regimen at their initial time
initiation of ART. The most frequently used drug other than ART
among the study participants were Cotrimoxazole (75.7%) and
Isonizide (INH) (14.5%) (Table 1).

Antiretroviral treatment (ART) Drug regimen and follow up
status of HIV/AIDS patients: At the time of study, 33.2% of the
study participants were still on their initial regimen whereas 38% of
them had changed one or two drugs during their follow up.
Currently (during the study period), most (69.7%) of the HIV/AIDS

patients on ART were in the first line regimens. The main reasons

for changing initial regimen of ART drugs were new drug availability
(45.6 %) and adverse drug reaction (41.2%) followed by
Immunological failure 10(7.4%), due to new TB 9(6.6%), risk of
pregnancy, clinical failure, virological failure, immunological failure
and clinical failure, and immunological failure and viral failure each
accounts 1(1%). Two hundred fifty eight (72.1%) were still on ART
follow up in the hospital ART clinic whereas 48(13.4%), 29(8.15)
and 24(6.7%) of the study participants were transferred out to
other ART clinic site, died and interrupted their follow up
respectively. ART treatment adherence rate among study
participants was also reviewed from participant's card. About (5%)
had poor adherence. The main reasons for poor adherence were
lost / ran out of pills 10(55.6%) and delivery/ travel problems
4(22.2%), followed by nutritional problem 1(5.6%), taking alcoholl
(5.6%), too ill 1(5.6%) and combination of stigma 1(5.6%).

Magnitude, clinical symptoms and severity of adverse drug
reactions (ADRs): The overall prevalence of ADRs among these
study participants was 17.0%. The most frequently identified ADRs
clinical symptoms were lipidtropy (Fat change) (44.3 %) and
Numbness/tingling (4.9%). Most (80.3%) of the patients had grade
III ADR. The main management/measure taken to resolve ADRs
were one drug change (62.3%), reassurance (18%) and regimen
change (14.8%). The majority 27/61 (44.3 %) of the study
participants with ADRs were died who were on grade III. In
addition, most of the study participants, who developed ADRs, were
WHO stage III (47.5%) (Table 2). Nausea, numbness/tingling,
fatigue, headache, jaundice, fat change, both numbness/tingling
and fat changes were mostly reported in those study participants
who were using D4T based drugs. While anemia was highly
reported in those study participants who were using AZT based
drugs (Table 3).

Factors associated with adverse drug reactions: The
prevalence of ADRs was higher in those study participants on D4T
based ART drug regimen especially D4T/3TC/EFV. This was
significantly different when compared to study participants in other
treatment regimens (P<0.005). The prevalence of ADRs was higher
in those study participants who were more than 50 years of age, in
females, ambulatories, in WHO stage III, with initial CD4 count 201-
300 cells/pl and grade III severity level. But the difference was not
statistically significant when comparisons were made within each
category member (P>0.05). Further analysis with univariate and
multivariate was done. In both univariate and multivariate analysis

all ART drug users were less likely to develop ADRs as compared to
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D4T/3TC/ NVP users (p<0.05). It was compared based on the base
ART drugs; AZT and TDF based ART drug regimen base users were
less likely to develop ADRs when compared to D4T base users
(Table 4).

Discussion

In this study, 17% of the HIV/AIDS patients on ART were developed
atleast one ADRs. This is similar to finding of study conducted in
India (17.5%) and Cameroon (19.5%) [17,18] but it was lower than
the finding of study in Gondar University Hospital (89.8%), Ethiopia
[19] and 37% in south Africa [20].This difference may be due to
difference in types ADRs in different studies. In this study 9 ADRs
symptoms were reported. But, more than 14 ADRs symptoms were
reported from a cross sectional study conducted in Gondar
University Hospital study [19].The other reason might be due to all
laboratory tests were not fully performed and not well documented
as per ART monitoring guideline in this study. Thus haematological
and metabolic adverse reaction were not detected. This can
underestimate the magnitude of ADRs.The prevalence of ADRs was
higher in those study participants on Stavudine-based ART drug
regimen. This finding was similar to a study conducted in Cameroon
[18]. But contrary to previous reports from Nigeria, India and South
Africa which found ADR was less reported from patients on
Stavudine-based regimens compared to Zidovudine -based regimens
[20-22]. In this study, the most commonly encountered ADR was
lipodystrophy. The main clinical features such as lipodystrophy
lipoatrophy and lipohypertrophy were reported from HIV/AIDs
patients on ART as main ADRs [23, 24].The occurrence of
lipodystrophy in the present study was higher compared to other
studies. The prevalence of lipodystrophy varies considerably across
studies by 3.5%- 34.2% in Kenya, Cameroon, Botswana and
Rwanda [18, 25-27]. This variability might be due to multiple risk
factors for lipodystrophy such as genetic factors, low body weight
before therapy, raised C-peptides and triglyceride concentrations
after about 1 year, use of dual Protease inhibitor (PI) combination
ritonavir-saquinavir and use of nucleotide analogue, stavudine
[15, 23]. Majority of lipodystrophy occurred in those study
participants who were on a Stavudine based regimen. Lipodystrophy
was also a reason for treatment change in nearly 1 of every 2
patients with ADRs. This was most all similar to the study conducted
in Rwandan and Cameroonian HIV patients on stavudine who were

more likely to develop lipodystrophy compared to those on

Zidovudine. Lipodystrophy was the reason for treatment change in 1
of every 4 patients with ADRs [18, 27].

The other common ADR was peripheral neuropathy (18%). This was
similar to the study carried out in Cameroon (21.2%) and Kenya
(20.7%) [18, 25]. However, it was lower than the findings in
Botswana (23%) [26].These differences might be explained by the
fact that the Botswana study was a randomized clinical trial in which
all patients on ART were intensely screened to search for ADRs [26].
It might also due difference in reporting ADRs by HIV/AIDS patients
from different parts world. The majority of peripheral neuropathy
occurred in those patients on Stavudine based regimen. This was
also reported in studies conducted in Cameroon and Nigeria. Even
though, in both studies majority of the study participants were on
AZT based regimens [21, 18]. For Hematological ADRs, anaemia
was only recorded, which accounts for 8.2% of ADRs, in this study.
This finding was similar to the study conducted in Senegal (7.8%)
[26]. But it was higher than the studies reported in Ethiopia- from
Tikur Anbesa hospital (4.8%), Cameroon (3.8%) and Thailand
(3.8%) [18, 28, 29]. These differences might reflect the variation in
relative use of AZT containing regimens in different settings. In this
study, the majority (60%) of anaemia was reported from patients
taking AZT based regimen. This was in agreement with the study
conducted in Cameroon and Thailand [18, 29]. Data were collected
from clinical record which record mostly clinical reports. Laboratory
tests were not performed for most of the patients, even not well
documented as per ART monitoring guideline. So, haematological
and metabolic ADRs were not collected from the record. This might

underestimated the magnitude of ADRs in this study.

Conclusion

The prevalence of ADRs was 17% and more common on those
patients taking Stavudine based regimen. Lipodystrophy, peripheral
neuropathy and anaemia were the common ADRs. Lipodystrophy
and peripheral neuropathy were significantly associated with
stavudine-based regimens, while anaemia was significantly
associated with zidovudine based regimens. Therefore this study
recommends, regular clinical and laboratory monitoring of patients
on ART should be strengthened before and after initiation of ART
according to guideline of institution particularly for stavudine and

zidovudine based regimens. It also recommends further large scale
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study to assess the magnitude and associated factors ADRs by using

clinical and laboratory examination.

What is known about this topic

e The prevalence of ADRs was more common on those

patients taking Zidovudine -based regimens;

e Lipodystrophy and peripheral neuropathy were

significantly associated with stavudine-based a regimen;

e  Anemia was significantly associated with zidovudine based

regimens.

What this study adds

e The prevalence of ADRs was more common on those

patients taking Stavudine based regimen;

e  Lipodystrophy was the common ADRs.
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Table 1: Characteristics of study participant (n=358) at Hiwot Fana Specialized University Hospital ART Clinic, Harar, Eastern Ethiopia, 2014

Variables Number (%)
Male 113 (31.6)
Sex
Female 245 (68.4)
Single 58(16.2)
Marital status Married 160(44.7)
Divorced 72(20.1)
‘Widowed 68(19.0)
Tiliterate 58(16.2)
Primary school(1-8 grade) 160(44.7)
Educational status
Secondary(9-12 grade) 108(30.2)
College/University 32(8.9)
Urban 297(83.0)
Residence
Rural 61(17.0)
18-29 117(32.7)
Age group
30-39 148(41.4)
40-49 66(18.4)
>=50 27(7.5)
T 70(19.6)
WHO clinical stage s 95(26.5)
jind 150(41.9)
v 43(12.0)
Work 236(65.9)
Functional status Ambulatory 99(27.7)
Bed ridden 23(6.4)
DAT (30)/3TC/ NVP 119(33.2)
D4T (40)/3TC/NVP 17(4.7)
DAT (30)/3TC/EFV 31(8.7)
D4T (40)/3TC/EFV 7(2.0)
AZT/3TC/ NVP 61(17.0)
AZT/3TC/EFV 32(8.9)
TDF/3TC/NVP 30(8.4)
TDF/3TC/EFV 60(16.8)
TDF/ddl/LPV/R 1(0.3)
Cotrimoxazole
Yes 271(75.7)
No 87(24.3)
INH
Drug used other than ART Yes 52(14.5)
No 306(85.5)
Anti-Tuberculosis drug
Yes 23(6.4)
No 335(93.7)

INFV- nelfinavir; AZT- zi ine; 3TC -

EFV - efavirenz; D4T- iduine INF-I:
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Table 2: Prevalence, clinical symptoms, severity, measures taken and outcomes of ADRs among
HIV/AIDS patients on ART at Hiwot Fana Specialized University Hospital ART Clinic, Harar, Eastern

Ethiopia, 2014

Variables

Percent (%)

Patients developed ADRs Yes 17.0
No 83.0
Nausea 4.9
Fatigue 1.6
Diarrhea 3.3
Headache 1.6
Clinical symptoms of ADRs Numbness/tingling i
Rash 6.6
Anemia 8.2
Jaundice 1.6
Fat changes 44.3
Numbness/tingling and fat changes 4.9
Reassurance 18.0
one drug change 62.3
Measure taken for ADRs regimen changed 14.8
all drug stopped 1.6
Supportive Rx and one drug change 3.3
Death 47.5
Outcome of ADRs
Recover with sequelae 27.9
Recover without sequelae 24.6
Grade I Death
Recover without sequelae 18.0
Severity Grade III | Death
Recover with sequelae 80.3
Recover without sequelae
Grade IV | Death 1.7
WHO clinical stage I 16.4
11 29.5
111 47.5
v 6.6
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Table 3: Distribution of ADRs by ART regimen based prescribed at first initiation treatment among HIV/AIDS patientson ART at

Hiwot Fana Specialized University Hospital ART Clinic, Harar, Eastern Ethiopia, 2014

ADRs Drug of regimen base Total P -value
D4T AZT TDF

Nausea 66.7% 33.3% 0.0% 100.0%

Diarrhea 100.0% 0.0% 0.0% 100.0%

Fatigue 100.0% 0.0% 0.0% 100.0%

Headache 100.0% 0.0% 0.0% 100.0%
Numbness/tingling 92.9% 7.1% 0.0% 100.0% 0.02
Rash 0.0% 75.0% 25.0% 100.0%

Anemia 40.0% 60.0% 0.0% 100.0%

Jaundice 0.0% 100.0% 0.0% 100.0%

Lipodystrophy/ Fat changes 92.6% 7.4% 0.0% 100.0%
Numbness/tingling and fat changes 100.0% 0.0% 0.0% 100.0%
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Table 4: Factors associated with ADRs among HIV/AIDS patients on ART at Hiwot Fana Specialized University Hospital ART Clinic, Harar, Eastern Ethiopia, 2014

95% Confidence 95% Confidence
Patient developed ADR
Interval Adjusted Interval
Variables Crude OR p-value p-value
Lower Upper OR Lower Upper
Yes No
Bound Bound Bound Bound
D4T 28.2% 71.8% 1 1
Drug base of initial
) AZT 11.8% 88.2% 0.922 0.436 0.988 0.003 0.212 0.167 0.914 0.001
regime
TDF 1.1%" 98.9% 0.280 0.083 0.845 0.451 0.532 0.948
18-29 10.3% 89.7% 1 1
A 30-39 17.6% 82.4% 2.704 0.902 6.573 1.781 1.342 7.015
e
9 40-49 10.6% 89.4% 2,758 1.901 7.021 0.061 1.644 2.172 5.740 0.173
>=50 22.2% 7.8% 1.941 1.561 8.201 3.21 2.736 8.214
DAT /3TC/ NVP 24.3% 75.7% 1 1
DA4T/3TC/EFV 42.1% 57.9% 0.657 0.223 0.987 0.002 0.494 1.644 2.172
5 ¢ initial AZT/3TC/ NVP 9.8% 90.2% 0.279 0.112 0.720 0.005 0.768 2.740 2.736
ru of initia
.g AZT/3TC/EFV 15.6% 84.4% 0.372 0.173 0.817 0.040 0.836 1.970 2.578 0.01
regimen
TDF/3TC/NVP 3.3% 96.7% 0.173 0.045 0.909 0.028 0.874 1.510 2. 989
TDF/3TC/EFV 0.0% 100% 0.679 0.382 4.789 0.009 0.947 1.086 2.237
TDF/ddI/LPV/R 0.0% 100% 0.781 1.210 3.763 0.039 0.957 2.532 2.948
Male 12.4% 87.6% 1 1
Sex 0.071 0.073
Female 19.2% 80.8% 2.734 2.651 8.125 3.251 1.642 8.261
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