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Abstract

Background

Adverse drug reactions (ADRs) are harmful and unintended reactions to medicines given
at standard doses. Although the antiretroviral treatment (ART) changed the global HIV epi-
demic significantly, it's associated adverse events is huge. Therefore, investigating the rate
and development of ADRs of ART provides vital information for monitoring risks.

Methods

Retrospective study was conducted among patients on ART from July1/2011—June 30/
2016 at Felege Hiwot referral hospital. Data were collected using checklist and document
review. The p-value and hazard ratio with its confidence interval was used to show presence
and strength of association.

Results

A total of 602 subjects were studied. The rate of occurrence of major ADRs was 4.3/100PY.
Patients with no formal and completed primary education were at higher risk of developing
ADRs compared to those with higher level education [AHR = 8, 95% CI: 2.53-25.20, AHR =
4.9, 95% Cl: 1.65—14.44]. The risks of ADRs among patients working in NGOs were more
than four times compared to those in governmental organizations [AHR = 4.3, 95% CI:
1.42—-13.31]. The risks of ADRs in WHO clinical stage Il, Ill and IV were much higher than in
stage | [AHR =4, 95% CI: 1.33-11.93, AHR = 5.3, 95% CI: 2.02-13.79 and AHR =7, 95%
Cl: 2.51-20.10] respectively. Moreover, patients didn’t receive Ol prophylaxis were more
three times at risk of ADRs compared to those received [AHR = 3.2, 95% Cl: 1.47-7.08].
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Conclusions

Most of the ADRs cases were occurred within a year after initiation of ART. Educational sta-
tus, occupation, advanced clinical stage and Ol prophylaxis therapy were predictors ADRs.
Continuous counseling for non-educated patients and clients in clinical stage 1l and above,
and patients didn’t take Ol prophylaxis need to get close follow up to prevent the associated
ADRs by the concerned parties.

Introduction

Adverse drug reactions (ADRs) are harmful and unintended reactions to medicines given at
standard doses through a proper route of administration for the purpose of prophylaxis, diag-
nosis, or treatment. All drugs carry the potential to produce both desirable and undesirable
effects [1]. Continuous surveillance of safety and efficacy of the pharmaceutical products is an
essential part of the patient care system in clinical practice. Continuous evaluation of the bene-
fits and harms of drugs will help to achieve the ultimate goal to make safer and more effective
treatment available to patients [2].

This days, antiretroviral treatment (ART) is changing the global HIV epidemic in signifi-
cant ways, and the scaling up of ART averted about 4.2 million deaths in low- and middle-
income countries in 2002-2012 [3].However, ART-associated adverse events can range from
acute and potentially life threatening to chronic and insidious disorders; these conditions
often require an immediate discontinuation of all antiretroviral (ARV) drugs and re-initiation
of an alternative regimen without overlapping toxicity [4].

Adherence to ART depends on a number of factors but the most important factor was
the type and severity of adverse drug reactions experienced by the patients. Adverse drug reac-
tions are the single most common reason for poor adherence to treatment [4, 5] Evidences
showed that up to 25% of patients discontinue their initial highly active antiretroviral therapy
(HAART) regimen because of toxic effects [6].High frequency of regimen discontinuation and
switch are observed in patients who experienced anemia, rash, hepatotoxicity, and peripheral
neuropathy[7]. The incidence rate of treatment modification was 18.64 per 100 person years
over 946 person years of follow-up. The rate of modification was higher in the first year of
ART compared to second and the third year[8]. The overall ADR incidence rate was 9.5% in
Malawi[9].

The prevalence of ADRSs is variably reported from different studies which are 65.5% in
Ethiopia, 83% in Zimbabwe and 75.4% in central India [10, 11]. In India, almost 37.70%
of PLWHAYV develop ADRs within 0-6 month’s duration of treatment followed by 30%
PLWHAYV develop within the duration of 6-12 months [5].As ADRs have the potential to
cause significant harm in patients, there is a need to increase awareness on the impacts of
ADRs to patient care and public health. Local factors including the high prevalence of HIV/
AIDS, tuberculosis, health systems failures and illiteracy among patients contribute to the bur-
den of drug related morbidity and mortality in Ethiopia [12]

“Serious” reactions include those that result in death, are life-threatening, result in hospi-
talization or prolongation of hospitalization or result in permanent harm or disability.
Adverse reactions that result in treatment discontinuation and a change in ART regimen are
also monitored as serious [13]. In resource limited setting including Ethiopia, where treat-
ment options are limited; information about the development of adverse reaction of ART
is vital for monitoring the risks. However, there was limited information on the subject in
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Ethiopia. Therefore, the aim of this study was to determine the incidence rate and time to the
development of adverse reaction of first line HAART regimen. The study provides pertinent
data for treatment guidelines review, regulatory authority for control, pharmaceutical plan-
ning &decision makings

Materials and methods

The study was conducted at Felege Hiwot referral hospital in Bahir Dar City, North West Ethi-
opia. The study used data collected from July 1/2011 to June 30/2016 retrospectively. All adult
HIV positive patients on ART who started first line ART between July 1/2011 to June 30/
2016were our study population. The record lists of all HIV positive adult patients who com-
menced first line HAART between these periods were used as a sampling frame. Out of the
total 2374 adult HIV patients on initial regimen, 602 patients were selected by systematic ran-
dom sampling method. Every 4™ in the list were included the study.

Measurement of the outcome variable

According to this study an adverse drug reaction (ADR) had occurred if a patient reported

at least one of the following events: hospitalization, or switch/discontinued drug because of
adverse drug reaction. The available information on the card was observed and data were col-
lected using data extraction checklist. The check list was prepared based on the variables avail-
able on the card and reviewed literature sources [6-8, 10].

Five data collectors and one supervisor who had ART training and similar data collection
experiences were recruited, and one day training was given for them on the objectives of the
study, sampling methods and research ethics. The checklist was pretested on 30 HIV positive
patient cards in Bahir Dar health center to check for any amendment.

The collected data were checked for its completeness, coded and entered in to Epi Info ver-
sion 7 and analyzed using SPSS software package version 21. Descriptive statistics including
frequencies and percentages were carried. The incidence density of the occurrence of ADRs
was calculated.

Kaplan-Meier survival curves were used to show the association between covariates and the
timing of ADRs, and to describe the differences in the survival rates. Both bivariate and multi-
variable Cox proportional hazard models were used to identify explanatory variables. Variables
with p- value 0.2 and less in the bivariate analysis were entered into the multivariable propor-
tional hazard model.

P-values less than 0.05 and the corresponding hazard ratio with its 95% confidence intervals
(CI) in the multivariable Cox proportional hazards model were considered as significantly
associated with the time of ADRs.

Ethical clearance was obtained from Bahir Dar University Ethical review committee and
permission letters were obtained from Amhara Regional Health Bureau and Felege Hiwot
Referral Hospital administration offices, and all these parties approved the study. The patients’
clinical records were reviewed anonymously and confidentiality of the data was kept at each
step of data collection and processing.

Results
Socio demographic characteristics

A total of patient 602 records were analyzed. The mean and standard deviation of the age of
the clients at the initiation of ART was 35.05 * 9.6 years. Two hundred fifty four (42.2%) of
the participants were in the age group between 25 and 34 years. Three fifth of the participants
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Table 1. Socio demographic characteristics of HIV positive adults at initiation of HAART at Felege Hiwot Referral Hospital, July 2011 to June 2016
(n=602).

Variables Category Frequency Percentages
Sex Male 246 40.9
Female 356 59.1
Age (years) 15-24 52 8.6
25-34 254 42.2
35-44 193 32.1
>45 103 171
Religion Orthodox 544 90.4
Muslim 46 7.6
Protestant 10 1.7
Others 2 0.3
Ethnic group Amhara 597 99.2
Tigray 5 0.8
Educational status No formal education 175 291
Primary school education 152 25.2
Secondary school education 119 19.8
Higher institute education 156 25.9
Marital status Never married 99 16.4
Currently married 320 53.2
Divorced 148 24.6
Widowed 35 5.8
Occupational status Governmental employee 145 241
Non- governmental employee 53 8.8
Self employed 169 28.1
Daily labourer 74 12.3
House wife 130 21.6
Others 31 5.1

https://doi.org/10.1371/journal.pone.0189322.t001

(59.1%) were females. Regarding the level of education, 175 (29.1%) had no formal education
and 152(25.2%) were in primary school education (See Table 1).

Clinical and immunological characteristics of the study subjects

Nearly two fifth (41.9%) of patients were on WHO stage III at the time of HAART initiation.
The inter quartile ranges of CD4 count for the study participants was 188cells/pl, 55.1% of the
study subjects had CD4 count less than 200 cells/pl.

The mean and standard deviation of the weight of the patients was 53.6 +9.96; three fourth
(75.9%) of the patients had a body weight of less than 60 kg. Majority of (85.5%) patients had
received Cotrimoxazole prophylaxis and (7.5%) of the patients had TB co-infection.

The predominant HAART regimen initially prescribed for the patients were a combination
of Tenofovir, Lamivudine and Efavirenz (TDF-3TC-EFV) 353(58.6%) followed by zidovudine,
Lamivudine and Nevirapine (AZT-3TC-NVP) 137 (22.8%) (See Table 2).

Occurrence of adverse reactions

Out of 602 study participants followed retrospectively for the last five years; a total of 61 (10%)
of the study subjects had experienced adverse drug reactions in 1435 person years (PY) of
observations.
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Table 2. Clinical and immunological characteristics of HIV positive adults at initiation of HAART at Felege Hiwot Referral Hospital, July 2011 to

June 2016 (n = 602).

variables
WHO clinical stage

Weight (kg)

Ol prophylaxis

CD4count(cells/uL)

Functional status

TB co-infection

Initial ART regimen

*. zidovudine, lamivudine, nevirapine.

'- Tenofovir, lamivudine, nevirapine.

**. zidovudine, lamivudine, Efavirenz.

I Tenofovir, lamivudine, Efavirenz.
* . abacavier, lamivudine, Efavirenz.

Category
WHO stage |
WHO stage Il
WHO stage I
WHO stage IV
<60

>60

Yes

No

<200

>200
Working
Ambulatory
Bedridden

No

Yes

AZT +3TC + NVP (1c)*
AZT +3TC + EFV (1d)**
TDF + 3TC + NVP (1)l
TDF +3TC + EFV (1e)ll
ABC+3TC + EFV (g)#

https://doi.org/10.1371/journal.pone.0189322.t1002

Frequency
162
138
252
52
457
145
517
85
332
270
518
69
15
557
45
137
66
42
353

Percentages
26.9
22.9
41.9
8.3
75.9
24.1
85.8
14.2
55.1
44.9
86
11.5
2.5
92.5
7.5
22.8
11

7
58.6
0.7

Of the 61 events of ADRs, 38 (62%) were drug changes/switches/, and the remaining 23
(37.8%) were hospital admissions. The overall occurrence rates of adverse drug reaction was

4.3/100 PY.

About 37(60.6%), 12(19.7%) and 9(14.75%) adverse drug reactions were occurred within
the first half, one and two years of the initiation of ART respectively. The cumulative probabil-
ity of survival without developing ADRs at the end of half, one and two years was 0.94, 0.91,
and 0.89 years respectively. And the cumulative probability of survival by the end of the follow
up period was found to be 0.88 (see Table 3).

Association between explanatory variables and adverse drug reaction
among HIV patients on ART

Kaplan-Meier survival curves were used to describe the association between predictor variables
and timing of the ADRs in the survival rates. Educational status of the patients had a signifi-
cant effect on timing of experiencing ADRs (log rank test = 0.001), non-educated patients had
short survival time compared to those with higher education. Opportunistic infection (OI)
prophylaxis drug intake had a significant effect on timing of experiencing adverse drug reac-

tions (p = 0.017) (see Figs 1-3).

PLOS ONE | https://doi.org/10.1371/journal.pone.0189322 December 21, 2017

5/12


https://doi.org/10.1371/journal.pone.0189322.t002
https://doi.org/10.1371/journal.pone.0189322

@° PLOS | ONE

Adverse drug reactions in clinical setting

Table 3. Life table for adverse drug reaction survival among adult HIV positive patients in Felege Hiwot Referral Hospital in 2017.

Interval | Number Number
Start | Entering| Withdrawing
Time | Interval during

Interval
0 602 0
1 602 102
2 451 100
3 342 101
4 240 137
5 101 101

Number| Number| Proportion| Proportion| Cumulative | Std.Errorof| Probability| Hazard  Std.
Exposed of Terminating| Surviving| Proportion| Cumulative Density Rate | Error of
to Risk| Terminal Survivingat| Proportion Hazard
Events End of | Surviving at Rate
Interval End of
Interval
602 0 0 1 1 0 0 00
551 49 0.09 0.91 0.91 0.01 0.089 0.09 | 0.01
401 9 0.02 0.98 0.89 0.01 0.02 0.02 | 0.01
291.5 1 0 1 0.89 0.01 0.003 00
171.5 2 0.01 0.99 0.88 0.02 0.01 0.01 | 0.01
50.5 0 0 1 0.88 0.02 0 00

https://doi.org/10.1371/journal.pone.0189322.t003

Factors associated with time to the development of ADRs among HIV
positive patients on ART

In the bivariate (crude) Cox-regression analysis, educational status, occupation, baseline
WHO clinical stage, TB co-infection, OI prophylaxis intake and CD4 count were showed asso-
ciation at P-value of less or equal to 0.2. The initial ART regimen was not showed association
with the adverse drug reaction. The variables with p-value 0.2 or less in the bivariate result
were entered in to multivariable Co-regression analysis.

Accordingly, educational level of the clients showed a significant association Patients with
no formal education and completed primary education at initiation of HAART had higher
risk of developing adverse drug reaction compared to those with higher educational level
[p=0.001, AHR = 8, 95% CI: 2.53-25.20, AHR = 4.9, 95% CI: 1.65-14.44] respectively.

Patients who were working in non-governmental organization were at higher risk of devel-
oping adverse drug reactions as compared to those working in governmental organizations
[p=0.01, AHR = 4.3, 95% CI: 1.42-13.31].

Survival Functions

104 Education status
| —no formal education
Mprimary school education
‘ secondary school
education
— | I Thigher institute education
|
| LLL
T 0.6
E L
3 ‘ \T jp=0.001
£ I’L
3o+ 1 l

T T T T T T T
o 10 20 30 40 S0 50

duration on first line HAART treatement in months

Fig 1. Kaplan Meier curves for time to the development of ADRs among HIV patients on ART, felge
hiwot Referral hospital, 2011-2016 classified by educational status.

https://doi.org/10.1371/journal.pone.0189322.g001
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Fig 2. Kaplan Meier curves for time to the development of ADRs among HIV patients on ART, Felege

Hiwot Referral hospital, 2011-2016 classified by WHO clinical stage.

https://doi.org/10.1371/journal.pone.0189322.g002

Patients with WHO clinical stage II, IIT and IV were higher risk developing ADRs than
patients whose clinical stage was I respectively [p = 0.001, AHR = 4, 95% CI: 1.33-11.93,
AHR =5.3,95% CI: 2.02-13.79 and AHR = 7, 95% CI: 2.51-20.10].

Moreover, patients didn’t receive OI prophylaxis were more likely to develop ADRs com-
pared to their counter parts [p = 0.004, AHR = 3.2, 95% CI: 1.47-7.08] (See Table 4).

Survival Functions

1.0 *L
0.5 1
T 06
z
=1 =0.017
n
£ L
o 04
0.2+ 1_I
=
0.0 L
T T T T L] T T
0 10 20 30 40 50 &0

duration on first line HAAR Ttreatement in months

TB co-
infection

—Tnho
Tiyes

Fig 3. Kaplan Meier curves for time to the development of ADRs among HIV patients on ART, Felege
Hiwot Referral hospital, 2011-2016 based on TB co-infection.

https://doi.org/10.1371/journal.pone.0189322.9003
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Table 4. Cox regression analysis between different predictor variables and time to the development of ADRs among adult HIV positive patients on
HAART regimen at Felege Hiwot Referral Hospital, July 2011 to June 2016 (n = 602).

Variables

Educational status

No formal education
Primary school education
Secondary school education
Higher education

Occupation

Government employee
Nongovernment employee

Self employed
Daily labourer
House wife
Others

WHO clinical Stage

stage |
stage Il
stage Il
stage IV
TB co-infection
No
Yes
Ol prophylaxis
Yes
No

Baseline CD4 count (cells/pL)

<200
>200

Survival status CHR (95%Cl) AHR (95% Cl) P-value
Event censored

16 159 2.9(1.47,5.82) 8(2.53,25.20) **

13 139 2.1(1.02,4.19) 4.9(1.65,14.44) ** 0.001
9 110 2.1(0.60, 2.88) 1.1(0.42, 2.69)

23 133 1.00

14 131 1.00

6 47 1.9(0.69, 5.12) 4.3(1.42,13.31) **

18 151 1.7(0.81, 3.65) 1.3(0.48, 3.52)

11 63 4(1.67,10.23) 2(0.62,6.72) 0.009
7 123 1(0.40, 2.70) 0.3(0.10, 1.23)

5 26 3.7(1.22,11.16) 0.7(0.14, 3.01)

14 148 1.00 1.00

14 124 2.1(0.96, 4.49) 4(1.33,11.93) ** 0.001
15 237 2.2(1.02,4.70) 5.3(2.02, 13.79) **

18 32 2.4(1.36,6.17) 7(2.51,20.10) **

54 503 1.00

7 38 2.5(1.09, 5.51) 1.9(0.71, 4.99) 0.203
47 470 1.00 1.00

14 71 1.8(0.94, 3.28) 3.2(1.47,7.08) ** 0.004
42 290 1.00 1.00

19 251 0.7(0.37,1.19) 0.6(0.27, 1.28) 0.182

Note: ** shows association at p-value of 0.05 with the outcome variable.
CHR = crude hazard ratio, AHR = adjusted hazard ratio.

https://doi.org/10.1371/journal.pone.0189322.t1004

The raw data attached (S1 Data).

Discussion

The purpose of this study was to determine the incidence rate and time to the development of
ADRs of HAART regimen and its predictors among adult HIV patients. Accordingly, 61(10%)
of the total study subjects developed ADRs. Of these events 37(60.6%) occurred in the first six
months, 49(80.3%) events happened in one year period, and 12(19.65%) cases occurred in the
remaining four years. This finding is supported by study done in Nigeria and Southern India,
where most of ADRs occurred in the first half of the follow up periods [14, 15].

In our study the cumulative probability of surviving without developing adverse drug reac-
tion at the end of half, one, two and end of follow up years was 0.94, 0.91, 0.89 and 0.88 respec-
tively. This finding was higher than a study conducted in South Africa [16]. The difference
might be attributed to difference in drug regimen. The majority (71%) of study participants in
the current study had been taking EFV based regimen; however, 54% of patients in South
Africa had taken NVP based regimen.
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In this study, the rate of occurrence of adverse drug reaction was 4.3/100PY. This finding is
similar with the study done in South Africa where the incidence of ADRs was 4.2/100PY [16].
However, our finding is lower than a study conducted in Northwest Ethiopia where the rate
was 10.11/100PY [17]. The incidence of ADRs in our study is much lower than a study done in
Southern India where the rate was 15/100PY [18]. This difference might be due to the differ-
ence in follow up time, in our case the follow up time was five years and the ADRs occurred in
the first two years of the follow up period, however, the study in India was a two years follow
up, which is less than half our study period, this might contributed to large rates of ADRs as
most of ADRs likely to occur in the first one to three years.

In this study, HIV positive patients with no formal education and completed only primary
education were about eight and four times at risk of ADRs as compared to patients attended
higher level of education respectively. This finding is in line with a study done in Northern
Nigeria, and Jodhpur-India where educational level of the patients was significantly associated
with the time to develop ADRs [19, 20]. It might be inferred that higher educational attain-
ment offered some protection of ADRs due to proper understanding of ARV drug adherence,
good nutritional status and gave care for them.

The occupation of the patients showed association with ADRs, where nongovernmental
workers were more than four times at higher risk of developing ADRs at any given time as
compared to patients in governmental organizations. This finding is similar to a study done in
Northern Nigeria where occupational status of the study patients significantly associated with
the time to develop ADRs in HIV positive patients [19]. This might be due to poor drug adher-
ence, as nongovernmental employees mostly pass their time in field work, they could forget to
take medications, drug could stock out and they may lose / run out of pills.

The WHO clinical stage of the patients was the other important predictors of ADRs, where
patients in the advanced clinical stage at the initiation of HAART were at risk of developing
ADRs at any time compared to patients in clinical stage I. The find is in line with similar other
studies where clients in the advanced clinical stage of the disease were more likely to get ADRs
[18, 21, 22]. This might be due to the fact that those patients in the advanced stages of the
disease could be unable to resist drug side effects and resulted in drug changes or hospital
admissions [23]. In addition, patients in the advanced disease stage are likely to be on other
medications which might result in drug interactions and overlapping toxicity between ART
drugs and other medications that could result in drug changes/ hospital admissions. The other
possible explanation might be poor adherence due to pill burden which resulted in poor effi-
cacy of treatment result in drug change/ hospital admission.

Opportunistic infection (OI) prophylaxis was found to be associated with ADRs; where
patients didn’t receive the prophylaxis were more than three times at risk of adverse drug reac-
tion as compared to those clients received OI prophylaxis. This is supported by the Center for
Disease Control and Prevention (CDC) report which revealed OI prophylaxis prevents adverse
drug reactions [24]. The possible reason might be due to the prophylactic therapy successfully
extends the occurrence of ADRs and improves the quality of life for people living with HIV.

In this study Sex, age, marital status, CD4 count and regimen type were not statistically sig-
nificant predictors of development of ADRs. This finding contradicts the findings of similar
studies conducted in South Africa, Northern Nigeria and Zimbabwe [16, 19, 25]. This discrep-
ancy might be explained for possible variations of the study settings, regimen type and time
gap in which the studies were conducted. The sample size of our study was relatively small,
this means chance could have an effect for these factors failed to show significant association
with the outcome variable.

This study has some limitations. First, because of the retrospective nature of the study some
important predictors that might have association with initial regimen change in other studies,
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like BMI. Secondly, there might be misclassification of ADRs, poor recording and reporting of
adverse drug reactions.

Conclusion

According to this study, out of 100 HIV positive patients on HAART, five of them developed
ADRSs per one year of follow up, which is higher than most similar other studies, and most
of the adverse drug reactions occurred within a year after initiation of HAART; three fifth
(60.6%) of them were occurred in the first six months of the commencement of the treatment.

The educational status, occupation, clinical stages and OI prophylaxis therapy were impor-
tant explanatory variables for the ADRs. Therefore, Federal ministry of health should promote
pre education program for HIV positive patients on ART in order to minimize problems asso-
ciated with health risks including ADRs. The health workers need to give attention to the edu-
cational level and provide counseling for their patients to prevent the occurrence of ADRs.
Health workers should counsel about OI prophylaxis intake and strictly follow their clients
whether the patient take the drug or not in order to minimize the associated ADRs in patients
on HAART.

Health workers in ART clinics and hospitals in general need to give special care and atten-
tion to HIV positive patients in advanced WHO clinical stage (III and IV) to minimize the
associated ADRs.

Supporting information

S1 Data.
(RAR)

Acknowledgments

We are very grateful to Bahir Dar University for the approval of the ethical clearance and for
the technical support. We would also like to thank all individuals participated in this study for
their cooperation in taking part in this study.

Author Contributions

Conceptualization: Etsegenet Kindie.

Data curation: Etsegenet Kindie, Zelalem Alamrew Anteneh.

Formal analysis: Etsegenet Kindie, Zelalem Alamrew Anteneh, Endalkachew Worku.
Investigation: Etsegenet Kindie, Zelalem Alamrew Anteneh.

Methodology: Etsegenet Kindie, Zelalem Alamrew Anteneh, Endalkachew Worku.
Supervision: Zelalem Alamrew Anteneh, Endalkachew Worku.

Validation: Zelalem Alamrew Anteneh.

Writing - original draft: Etsegenet Kindie.

Writing - review & editing: Zelalem Alamrew Anteneh, Endalkachew Worku.

References

1. World health organization. Medicines: safety of medicines—adverse drug reactions 2011 [updated
October 2008; cited 2017 5 August]. http://www.who.int/mediacentre/factsheets/fs293/en/index.html.

PLOS ONE | https://doi.org/10.1371/journal.pone.0189322 December 21, 2017 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0189322.s001
http://www.who.int/mediacentre/factsheets/fs293/en/index.html
https://doi.org/10.1371/journal.pone.0189322

@° PLOS | ONE

Adverse drug reactions in clinical setting

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

World health organization. Essential medicines and health products [cited 2017 5 August]. http://www.
who.int/medicines/areas/quality_safety/safety_efficacy/advdrugreactions/en/.

Organization WH. Global update on HIV treatment 2013: results, impact and opportunities. 2013.

Hicks CB, Cahn P, Cooper DA, Walmsley SL, Katlama C, Clotet B, et al. Durable efficacy of tipranavir-
ritonavir in combination with an optimised background regimen of antiretroviral drugs for treatment-
experienced HIV-1-infected patients at 48 weeks in the Randomized Evaluation of Strategic Interven-
tion in multi-drug reSistant patients with Tipranavir (RESIST) studies: an analysis of combined data
from two randomised open-label trials. The Lancet. 2006; 368(9534):466—75.

Van Damme L C A, Ahmed K, et al. Preexposure prophylaxis for HIV infection among African women.
New England Journal of Medicine. 2012; 367(5):411-22. https://doi.org/10.1056/NEJMoa1202614
PMID: 22784040

Bhuvana K, Hema N. A prospective observational study of adverse drug reactions to antiretroviral ther-
apy: type and risk factors in a tertiary care teaching hospital. International Journal of Basic & Clinical
Pharmacology. 2017; 3(2):380—4.

Teklay G, Legesse B, Legesse M. Adverse effects and regimen switch among patients on antiretroviral
treatment in a resource limited setting in Ethiopia. Journal of Pharmacovigilance. 2014; 2013.

Inzaule S, Otieno J, Kalyango J, Nafisa L, Kabugo C, Nalusiba J, et al. Incidence and predictors of first
line antiretroviral regimen modification in western Kenya. PLoS One. 2014; 9(4):e93106. https://doi.org/
10.1371/journal.pone.0093106 PMID: 24695108

Kauffman Y, Connor S, Jonkman L, Himisi T, Kane-Gill S, Gillespie E, et al. Retrospective evaluation of
adverse drug reactions in a central hospital in Malawi. Enliven: Pharmacovigilance and Drug Safety.
2014; 4.

Nemaura T, Dhoro M, Nhachi C, Kadzirange G, Chonzi P, Masimirembwa C. Evaluation of the preva-
lence, progression and severity of common adverse reactions (Lipodystrophy, CNS, peripheral neurop-
athy, and hypersensitivity reactions) associated with Anti-Retroviral Therapy (ART) and anti-
tuberculosis treatment in outpatients in Zimbabwe. Journal of AIDS & Clinical Research. 2013;2013.

Bhatnagar S, Sharma H, Sharma V. Study Of Adverse Effects Of Anti Retroviral Therapy In Hiv Naive
Patients And Their Association With Cd4 Cell Count. Asian Journal of Pharmaceutical and Clinical
Research. 2013; 6(5):122-3.

Alem D. Knowledge, attitude and practice of adverse drug reaction reporting and affecting factors
among health care providers working in ART clinics of public health facilities in Addis Ababa city, Ethio-
pia: AAU; 2014.

Organization WH. Consolidated guidelines on the use of antiretroviral drugs for treating and preventing
HIV infection. Geneva, Switzerland: WHO, 2013. 2015.

Shet Anita A J, Arumugam Karthika, et al. Influence of Adverse Drug Reactions on Treatment Success:
Prospective Cohort Analysis of HIV-Infected Individuals Initiating First-Line Antiretroviral Therapy in
India. PLoS One. 2014; 9(3).

Velen Kavindhran L JJ, Charalambous Salome. Comparison of Tenofovir, Zidovudine, or Stavudine as
Part of First-Line Antiretroviral Therapy in a Resource-Limited-Setting: A Cohort Study. PLoS One.
2013; 8(5).

Masenyetse LJ M S, Mwambi HG. An assessment of adverse drug reactions among HIV positive
patients receiving antiretroviral treatment in South Africa. AIDS Research and Therapy. 2015; 12
(6):41-55. https://doi.org/10.1186/s12981-015-0044-0 eCollection 2015. PMID: 25745501

Anlay DZ, Alemayehu ZA, Dachew BA. Rate of initial highly active anti-retroviral therapy regimen
change and its predictors among adult HIV patients at University of Gondar Referral Hospital, Northwest
Ethiopia: a retrospective follow up study. AIDS research and therapy. 2016; 13(1):10.

Shet A A J, Arumugam K et al. Influence of adverse drug reactions on treatment success: prospective
cohort analysis of HIV-infected individuals initiating first-line antiretroviral therapy in India. PLoS One.
2014; 9(3).

Obiako OR M M, Garko BS, et al. Adverse Reactions Associated with Antiretroviral Regimens in Adult
Patients of a University Teaching Hospital HIV Program in Zaria, Northern Nigeria: An Observational
Cohort Study. Journal of Antivirals & Antiretrovirals. 2012; 4. 006—013.

Sood Atal P H, Bhagra Suruchi, Bansal Rekha. Characterization and comparative analysis of ADRs
of various ART regimens: experience of our medical college from Western Himalayan region. Interna-
tional journal of Research in Medical Sciences. 2017; 5(2). https://doi.org/10.18203/2320-6012.
ijrms20170170

Weldegebreal F M H, Teklemariam Z. Magnitude of adverse drug reaction and associated factors
among HIV-infected adults on antiretroviral therapy in Hiwot Fana specialized university hospital,

PLOS ONE | https://doi.org/10.1371/journal.pone.0189322 December 21, 2017 11/12


http://www.who.int/medicines/areas/quality_safety/safety_efficacy/advdrugreactions/en/
http://www.who.int/medicines/areas/quality_safety/safety_efficacy/advdrugreactions/en/
https://doi.org/10.1056/NEJMoa1202614
http://www.ncbi.nlm.nih.gov/pubmed/22784040
https://doi.org/10.1371/journal.pone.0093106
https://doi.org/10.1371/journal.pone.0093106
http://www.ncbi.nlm.nih.gov/pubmed/24695108
https://doi.org/10.1186/s12981-015-0044-0
http://www.ncbi.nlm.nih.gov/pubmed/25745501
https://doi.org/10.18203/2320-6012.ijrms20170170
https://doi.org/10.18203/2320-6012.ijrms20170170
https://doi.org/10.1371/journal.pone.0189322

@° PLOS | ONE

Adverse drug reactions in clinical setting

22,

23.

24,

25.

eastern Ethiopia. Pan African Medical Journal. 2016; 24(1):255. https://doi.org/10.11604/pamj.2016.24.
255.8356 PMID: 27800108

Berheto TM H D, Mohammed S. Predictors of loss to follow-up in patients living with HIV/AIDS after initi-
ation of antiretroviral therapy. North American journal of medical sciences. 2014; 6(9):453-9. https:/
doi.org/10.4103/1947-2714.141636 PMID: 25317390

Program. AETC. Guide for HIV/AIDS Clinical Care. HIV Classification: CDC and WHO Staging Systems
2014 [cited 2017 8 August]. https://aidsetc.org/guide/hiv-classification-cdc-and-who-staging-systems.

Constance A. Benson JEK, Henry Masur, et al. Treating Opportunistic Infections Among HIV-Infected
Adults and Adolescents. 2004.

Mudzviti T M N, Gavi S, Chimbetete C, Maponga CC, Morse GD. A Time to Event Analysis of Adverse
Drug Reactions Due to Tenofovir, Zidovudine and Stavudine in a Cohort of Patients Receiving Antiretro-
viral Treatment at an Outpatient Clinic in Zimbabwe. Pharmacology & Pharmacy. 2015; 6(3):201-6.
https://doi.org/10.4236/pp.2015.63021

PLOS ONE | https://doi.org/10.1371/journal.pone.0189322 December 21, 2017 12/12


https://doi.org/10.11604/pamj.2016.24.255.8356
https://doi.org/10.11604/pamj.2016.24.255.8356
http://www.ncbi.nlm.nih.gov/pubmed/27800108
https://doi.org/10.4103/1947-2714.141636
https://doi.org/10.4103/1947-2714.141636
http://www.ncbi.nlm.nih.gov/pubmed/25317390
https://aidsetc.org/guide/hiv-classification-cdc-and-who-staging-systems
https://doi.org/10.4236/pp.2015.63021
https://doi.org/10.1371/journal.pone.0189322

