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Background: Anti-retroviral therapy-related adverse drug events are accounted as a main cause of anti-retroviral therapy non- 
adherence. In Sudan, pharmacovigilance studies are relatively rare and obstructed by the problem of under-reporting. It is a well- 
defined issue worldwide and is highly reported in developing countries. This study aimed to evaluate the prevalence of adverse events 
associated with anti-retroviral therapy among adult patients with immunodeficiency virus at Omdurman Voluntary Counselling and 
Testing and Anti-retroviral Therapy Center.
Methods: The study was a descriptive cross-sectional study conducted through direct interviews with 429 patients at the selected center 
using the Adverse Drug Events (ADEs) reporting form. The collected data were analyzed by The Statistical Package for Social Sciences.
Results: More than half (55.5%) of the participants experienced adverse events, with 48.7% having experienced them at the beginning 
of treatment. Central nervous system manifestations were the most common adverse events. By using the Naranjo scale, most adverse 
events showed a “probable” relationship to anti-retroviral medicines. Based on the chi-square test, medication regimen was 
significantly associated with the presence of ADEs (namely abdominal pain and jaundice) (p values = 0.03 and 0.001), respectively.
Conclusion: This study clearly stated that ART-related ADEs are common among Sudanese PLHIV and with central nervous system 
being the main adverse events. More pharmacovigilance studies and efforts by healthcare providers should be applied targeting ART- 
related ADEs under-reporting in Sudanese healthcare facilities.
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Background
Human Immunodeficiency Syndrome (HIV) has been ranked among the top health concerns in many parts of the world.1 

By the year 2021, the total number of people living with HIV (PLHIV) has averaged 38.4 million, with Africa accounting 
for more than two-thirds of them.1,2

Sudan is a low-epidemic area with HIV3 despite being boarded by countries with high rates of HIV infections. The 
first HIV reported case was in 1986.4 Based on The United Nations Programme on HIV/AIDS (UNAIDS) statistics for 
the year 2022, there are 41,000 [34,000–50,000] adults and children living with HIV in Sudan.5 However, there is 
a continuous fear that the figures related to HIV infection in Sudan are underestimated. It is associated with high social 
stigma and discernment.3

The introduction of anti-retroviral therapy (ART) despite having complicated regimens and not a final treatment for 
HIV has turned it into a controllable chronic disease.6,7
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ART is accompanied by a wide range of adverse drug events (ADEs).8 The literature stated that the occurrence of 
ADEs due to ART is common.9–12

These events are accounted as the main cause of patient non-adherence and affect the patient’s quality of life.10,13 

Medication adherence is a cornerstone in HIV management. Without it, the success of treatment could not be warranted.6 

Adherence level to HIV therapy should not be lower than “high” equaling 95% to succeed14 which means “achieving and 
maintaining virological success”.6

ADEs are also considered the main reason for changing or modifying a patient’s initial therapy or even drug 
discontinuation.15,16 According to the Sudanese study of Elnagar, 2017, the most reported adverse drug reactions were 
gastro-intestinal and dermatological reactions.11 In Nigeria, nausea was the most common adverse event, followed by 
abdominal discomfort then insomnia.12 While in Italy, the gastro-intestinal, blood or metabolic, and allergic symptoms 
were mentioned as the most common adverse events that caused drug discontinuation, with the gastro-intestinal ranked 
first representing about a quarter of the cases.16

The World Health Organization (WHO) defines pharmacovigilance as the “science and activities relating to the 
detection, assessment, understanding, and prevention of adverse effects or any other possible drug-related problems”.17,18

Pharmacovigilance is obstructed by the problem of under-reporting. Two studies stated that close monitoring of patients is the 
key solution for dealing with the issue of ADEs.7,9 Although adverse drug reactions (ADRs) of ART in developed countries are 
well known, they cannot be taken as a prediction for ART toxicity profile in developing countries.10,18 The presence of 
opportunistic infections, malnourishment, and many other conditions and co-morbidities may alter the toxicity of ART.7

The post-marketing pharmacovigilance is crucial for patients’ safety that is evidenced by the number of withdrawn 
drugs after approval because of safety concerns, as the safety data extracted during the pre-marketing study phase are 
limited in terms of population and time.19

To the best of our knowledge, no pharmacovigilance study has been conducted targeting ART-related ADEs at 
Omdurman Voluntary Counselling and Testing (VCT) and Anti-retroviral Centre, which is the largest center of HIV 
treatment in Sudan. Presence of these ADEs constitutes an inherent risk to the HIV patient’s health. It is a well-defined 
barrier to drug adherence and subsequently successful treatment. This study aims to shed light on the issue of ADEs of HIV 
medications including their prevalence. We recognize the importance of this aspect and how the results of such studies can 
influence HIV programs by raising awareness among patients and healthcare professionals in Sudan. This awareness can 
educate them on how to deal with these events and reduce their occurrence or avoid them if possible. Additionally, it 
motivates specialists to strive towards providing regimens with comparable efficacy and fewer adverse effects.

Methods
Study Design and Setting
A descriptive, cross-sectional study was conducted through direct interviews with PLHIV, at Omdurman Voluntary 
Counselling and Testing (VCT) and Anti-retroviral Therapy (ART) Centre – Omdurman Dermatology and 
Venereology Teaching Hospital. The center is the main center in Sudan that provides treatment and counselling 
for adult and pediatric PLHIV. There are four specialists, one consultant, and two professors working at the center. 
In addition to five counsellors, two pharmacists, two lab technicians, and one nurse. There are also many trainers, 
volunteers, and people enrolled in the national service. Upon the time of conduction of the study, there were 3320 
adult patients registered in the center and had been enrolled on ART.

Study Population and Sampling Procedure
The target population was all registered adult PLHIV enrolled on ART at VCT-ART center and agreed to be part of the 
study. Patients unable to communicate owing to their health status were excluded from the study.

Sample Size and Sampling Method
The sample size was calculated using, as calculated by Slovin’s Formula, n = N/1+N(e)2. Where n = sample size, N = total 
target population attending the center (3320 patients), and e = margin of error (0.05) at 95% confidence level.20 The 
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calculated sample size was 357 patients. Due to missing information in many files, we asked and interviewed 429 patients 
to join the study. The sample size was adjusted by adding 20% to account for potential PLHIVs with missing information 
and non-response. The participants were selected using a simple random method during the period of the study.

Data Collection
Data were collected using ADEs reporting form designed based on the WHO forms for pharmacovigilance of anti-
retroviral medicines.18 Data were collected primarily for the purpose of the study. Each ADE has been studied in terms of 
outcome, severity, and seriousness. The outcome is divided into recovered, recovering, recovered with sequelae, not 
recovered, died, and unknown. Severity is divided into mild, moderate, and severe. Regarding seriousness, ADEs are 
divided into non-serious and serious ADE based on certain criteria determined by WHO. Serious events cause death, 
initiation or prolongation of hospitalization, permanent disability, congenital anomaly/birth defects, or necessitated 
intervention to prevent permanent damage. Seriousness is of high importance as it guides the regulatory reporting 
requirements. The intervention for non-serious events has been divided into pharmacological and non-pharmacological 
interventions. The pharmacological includes modification in ART such as stop therapy, switch therapy, therapy substitu-
tion, and adjusting the dose of the current therapy and includes symptomatic treatment. Non-pharmacological interven-
tion stands mainly for counselling either pre-treatment or post-treatment counselling. The difference between switch 
therapy and therapy substitution is that switch therapy is the transition from first-line therapy to second-line therapy, 
while therapy substitution is the replacement of the drug with another drug within the same line. Stop therapy is 
associated with the practice of de-challenge and rechallenge, a clinical protocol of stopping and re-administering the drug 
accompanied by close monitoring of the adverse effects.

The patient’s file was used to complete information regarding ART therapy, WHO clinical stage, laboratory 
investigations and other used medications. Each regimen has been separated into three combined medications. The 
relationship between each medication and the targeted adverse effect has been studied.

The Naranjo Adverse Drug Reaction Probability Scale has been used to assess causality of the suspected adverse 
reactions. It consists of 10 questions answered by “yes”, “no”, or “I do not know”. Each answer has its value in each 
separate question. The causality relationship is divided into four groups: definite, probable, possible, and doubtful.21 The 
platform vigiAcess was used to access the database VigiBase® for answering the first question in the Naranjo scale that 
explores the previous conclusive reports about the specific adverse events. VigiBase® is the World Health Organization’s 
(WHO) global database for ADEs, maintained by the Uppsala Monitoring Center.22

Data Analysis
Data were analyzed using the Statistical Package for Social Sciences (SPSS) for Windows, Version 25.0 software 
(Armonk, NY, USA: IBM Corp). The descriptive statistics were presented in terms of tables as number and frequency 
percentages. Chi-square test was performed to test associations between adverse events and the socio-demographics and 
the used ART regimens. Results were considered significant at P value less than 0.05.

Ethical Consideration
The study was conducted agreeing with the recommendations of the Declaration of Helsinki and approved by the Ethics 
Committee of Omdurman Islamic University, Faculty of Pharmacy (OIU-FP-3/2020). Permission was obtained from 
VCT-ART Center’s administrators to conduct study. Prior to conducting the study, each participant was asked to provide 
written informed consent to be included in the study. For patients unable to read (eg, illiterate participants), a third person 
in the research team was used to read the informed consent for him/her, then the patient was asked to sign the form if he/ 
she could sign, otherwise the co-patient has to sign instead after obtaining patient’s permission. The purpose of the 
research was explained to them. They were also assured that their participation in this research is voluntary and that their 
refusal will not forfeit their right to any benefits from this research like increasing their awareness regarding the topic or 
accessing interventions in future. The research did not include any laboratory or clinical trials; however, patients could 
experience emotional discomfort. The participant had the right to withdraw from the research at any stage and sign the 
withdrawal request. We affirmed our full commitment to the confidentiality of the patients’ data. The patient's identity 
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was not disclosed to anyone, even the participants in the research and the statisticians. All questionnaires were coded to 
ensure confidentiality throughout the study.

Results
Socio-Demographic Characteristics of the Participants
The study included 429 participants, 357 of them responded giving a response rate of 83.2%. The average age of the 
participants was 39 (±14.1) years, and 36% of them were from the age group 35–44 years. About 52% of them were 
males and about 90% were residents in Khartoum State and 58.8% were married (Table 1). Only 16% of them were 
illiterate and more than one-third were unemployed. Furthermore, more than two-thirds (67.2%) of the participants were 
non-smokers, while more than three-quarters (75.9%) did not use Tombak. Almost all of the participants (95.5%) stated 
that they do not drink alcohol.

Clinical Characteristics of the Participants
All of the participants (100%) were within the functional status “work”. Clinically, 61.9% (N = 221) of the participants 
were in the WHO clinical stage III. Almost all (97%) of the participants reported that they had no signs or symptoms of 
tuberculosis. Most of them (81.2%) had no other comorbidities (Table 2). About one-third (34.2%) of the participants had 
a past-history of hospital admission.

Medications Data
The median duration since the start of ART was 53 (IQR 22–109) months, and 34.7% of them were using ART for 
a duration of 36 months and less. The most commonly used ART regimen was 1e regimen (Tenofovir + Lamivudine + 
Efavirenz) in 78.2% of patients (Table 2). The majority of the studied population (74.8%) did not suffer from any type of 
opportunistic infections or other related problems since the start of the last regimen (Table 2).

Table 1 Socio-Demographics of the Studied Patients (n=357)

Variable Categories of the variable Number (Frequency %)

Age (years) 18–24 9 (2.5)
25–34 85 (23.8)

35–44 129 (36.1)
45–54 97 (27.2)

55–65 28 (7.8)

> 65 9 (2.5)

Gender Male 186 (52.1)
Female 171 (47.9)

Address Khartoum State 321 (89.9)
Outside Khartoum State 36 (10.1)

Marital Status Single 63 (17.6)
Married 210 (58.8)

Widowed 28 (7.8)

Divorced/separated 56 (15.7)

Education Literate 299 (83.8)
Illiterate 58 (16.2)

Employment Employed 225 (63)
Unemployed 132 (37)
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Prevalence, Timing, Distribution and Factors Affecting ADEs Among PLHIV
The prevalence of ADEs in this study was 55.5%. Among patients experiencing ADEs, 48.7% of them started 
experiencing ADEs at the beginning of treatment (First Month). More than half of the participants (56.1%) experienced 
ADEs suffered from CNS-related adverse events. Fatigue was observed in 31.8% of patients. Nausea and peripheral 
neuropathy were documented in 26.8% and 19.7%, respectively (Table 3).

Table 4 demonstrates the distribution of outcome, severity, seriousness, and intervention to ADEs among HIV 
patients who experienced ADEs. Most of the participants who experienced ADEs stated full recovery from the events. 
All participants experienced non-serious ADEs. The severity of ADEs varied between different experienced ADEs 

Table 2 Clinical Characteristics, Used Antiretroviral Therapy (ART) Regimens, Opportunistic Infections, and 
Other Related Problems Among the Studied Patients (n=357)

Variable Number (Frequency %)

Clinical stage:
Stage I 75 (21)

Stage II 29 (8.1)
Stage III 221 (61.9)

Stage IV 32 (9)

Tuberculosis
Yes 11 (3.1)
No 346 (96.9)

Comorbid disease
Yes 67 (18.8)

No 290 (81.2)

Duration in month since first starting antiretroviral therapy (ART):
0–36 months 124 (34.7)

37–72 months 96 (26.9)
73–96 months 37 (10.4)

97–144 months 66 (18.5)

> 144 months 34 (9.5)

Type of antiretroviral therapy (ART) regimen:

1c 19 (5.3)
1d 43 (12)

1e 279 (78.2)

Second-line regimen 14 (3.9)
Tenofovir + Nevirapine 2 (0.6)

The opportunistic infections and other related problems during current regimen:
None 267 (74.8)

Zoster 9 (2.5)

Pneumonia 5 (1.4)
Dementia/ Encephalopathy 2 (0.6)

Oral/vaginal thrush 15 (4.2)

Ulcers (mouth, genital, etc.) 1 (0.3)
Fever 18 (5)

Difficult breathing 4 (1.1)

Weight loss 16 (4.5)
Urethral discharge 6 (1.7)

Cough 18 (5)

Pelvic inflammatory disease 2 (0.6)

Abbreviations: 1c, Zidovudine + Lamivudine + Nevirapine; 1d, Zidovudine + Lamivudine + Efavirenz; 1e, Tenofovir + Lamivudine + Efavirenz; 
Second-line, Zidovudine + Lamivudine + Lopinavir/low dose Ritonavir.
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(Table 4). Most of the patients did not receive any intervention for most experienced ADEs. Pre-treatment counselling 
was the most common intervention for nausea, fatigue, abdominal pain, peripheral neuropathy, and CNS-related ADEs 
except for depression. However, post-treatment intervention was mainly applied for jaundice ADE (Table 4).

The Naranjo Scale was used to assess the causality of medications to ADEs. As shown in Table 5, almost all 
experienced ADEs had a probable relationship with the used regimens except for anemia where all the cases had 
a “possible” relationship. For diarrhea and depression, 50% were classified as possible and 50% as probable.

The association between the socio-demographic characteristics of the studied population and the presence of ADEs 
revealed a significant association with the educational status of the patients. Educated patients were more likely to 
experience ADEs than non-educated people (P value = 0.039) (Table 6). When chi-square test was performed to 
determine the association between regimen and the presence of ADEs, we found that medication regimen was 
significantly associated with the presence of ADEs (namely jaundice and abdominal pain) (P values = 0.001 and 
0.02), respectively (Table 7).

Discussion
This study aimed to investigate ADEs related to ART in PLHIV. The study contained 357 adult patients agreed to 
participate in the study. They were concentrated in the age group of “35 to less than 45 years” (36.1%), the accumulation 
of the patients in the productive age was shown in many previous studies.3,23–25 The distribution of gender was thought 
to be equal (52.1% for males and 47.9% for females) coming in line with the UNAIDS global statistics for the year 2021, 
which showed a percentage of 54 for female PLHIV with 80% of them had access to treatment compared to 70% for 
males.2 About 83.8% of participants were literate, consistent with other studies with percentages of 86%14 and 66%.26 

However, one-third of them (37%) were unemployed. This might be connected to the large proportion of female patients, 
as in this study, the female group recorded clearly less levels in education and employment compared to the males. 
Generally, females suffer from narrowed chances of getting higher education and job chances in most African countries, 
as mentioned in a study that pointed to the socioeconomic implications among PLHIV in Sudan.3 Besides that, they are 
more subject to family discrimination than males.27 However, in a previous study carried out in Khartoum State, Sudan, 

Table 3 Distribution of Adverse Drug Events (ADEs) 
Among the Studied Patients Experienced ADEs (n=198)

Adverse Drug Event Number (Frequency %)

Nausea 53 (26.8)

Diarrhea 14 (7.1)

Fatigue 63 (31.8)

Headache 23 (11.6)

Rash 15 (7.6)

Peripheral neuropathy 39 (19.7)

Anemia 4 (2)

Jaundice 3 (1.5)

Abdominal pain 12 (6.1)

Fat changes 3 (1.5)

CNS manifestations: 111 (56.1)

Dizziness 97 (49)

Anxiety 14 (7.1)
Nightmares 23 (11.6)

Depression 6 (3)
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Table 4 Distribution of Outcome, Severity, Seriousness and Intervention to Adverse Drug Events (ADEs) Experienced by the Studied Patients (n=198)

Adverse Drug Event Number (Frequency %)

Outcome Severity Seriousness Intervention

Recovered Recovering Not 

Recovered

Recovered 

with  

sequelae

Mild Moderate Severe Serious Non- 

Serious

No Switch 

Therapy

Pharmaco 

logic 

Treatment

Pre-treat 

Counselling

Post- 

Treatment 

Counselling

Nausea (N=53) 38 (71.7) 4 (7.6) 11 (20.8) 0 (0) 22 (41.5) 11 (20.8) 20 (37.7) 0 (0) 53 (100) 18 (34) 1 (1.9) 3 (5.7) 30 (56.6) 1 (1.9)

Diarrhea (N=14) 10 (71.4) 3 (21.4) 1 (7.1) 0 (0) 5 (35.7) 3 (21.4) 6 (42.9) 0 (0) 14 (100) 7 (50) 1 (7.1) 2 (14.3) 4 (28.6) 0 (0)

Fatigue (N= 63) 29 (46) 10 (15.9) 24 (38.1) 0 (0) 13 (20.6) 31 (49.2) 19 (30.2) 0 (0) 63 (100) 23 (36.5) 0 (0) 1 (1.6) 39 (61.9) 0 (0)

Headache (N= 23) 14 (60.9) 5 (21.7) 4 (17.4) 0 (0) 6 (26.1) 8 (34.8) 9 (39.1) 0 (0) 23 (100) 11 (47.8) 0 (0) 3.0 (13) 8 (34.8) 1 (4.4)

Rash (N= 15) 10 (66.7) 4 (26.7) 1 (6.7) 0 (0) 6 (40) 3 (20) 6 (40) 0 (0) 15 (100) 4 (26.7) 0 (0) 6 (40) 4 (26.7) 1 (6.7)

Peripheral Neuropathy (N= 39) 9 (23.1) 14 (35.9) 15 (38.5) 1 (2.6) 9 (23.1) 10 (25.6) 20 (51.3) 0 (0) 39 (100) 10 (25.6) 0 (0) 7 (18) 21 (53.9) 1 (2.6)

Anemia (N= 4) 1 (25) 1 (25) 2 (50) 0 (0) 0 (0) 1 (25) 3 (75) 0 (0) 4 (100) 4 (100) 0 (0) 0 (0) 0 (0) 0 (0)

Jaundice (N= 3) 3 (100) 0 (0) 0 (0) 0 (0) 1 (33.3) 0 (0) 2 (66.7) 0 (0) 3 (100) 1 (33.3) 0 (0) 0 (0) 0 (0) 2 (66.7)

Abdominal pain (N= 12) 7 (58.3) 2 (16.7) 3 (25) 0 (0) 5 (41.7) 4 (33.3) 3 (25) 0 (0) 12 (100) 4 (33.3) 0 (0) 1 (8.3) 6 (50) 1 (8.3)

Fat changes (N=3) 2 (66.7) 0 (0) 1 (33.3) 0 (0) 0 (0) 1 (33.3) 2 (66.7) 0 (0) 3 (100) 2 (66.7) 0 (0) 0 (0) 1 (33.3) 0 (0)

Dizziness (N=97) 64 (66) 15 (15.5) 18 (18.6) 0 (0) 33 (34) 27 (27.8) 37 (38.1) 0 (0) 97 (100) 27 (27.8) 1 (1%) 1 (1%) 62 (63.9) 6 (6.2)

Anxiety (N=14) 9 (64.3) 1 (7.1) 4 (28.6) 0 (0) 5 (35.7) 6 (42.9) 3 (21.4) 0 (0) 14 (100) 6 (42.9) 0 (0) 0 (0) 8 (57.1) 0 (0)

Nightmares (N= 23) 12 (52.2) 5 (21.7) 6 (26.1) 0 (0) 10 (43.5) 8 (34.8) 5 (21.7) 0 (0) 23 (100) 14 (60.9) 0 (0) 0 (0) 9 (39.1) 0 (0)

Depression (N= 6) 5 (83.3) 1 (16.7) 0 (0) 0 (0) 1 (16.7) 3 (50.0) 2 (33.3) 0 (0) 6 (100) 4 (66.7) 0 (0) 0 (0) 2 (33.3) 0 (0)
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Table 5 Causality Assessment of Each Adverse Drug Event (ADE) Using Naranjo Scale Among the 
Studied Patients Experienced ADEs (N=369)

Adverse Drug Event Causality of Adverse Drug Event (ADE), Number (Frequency %)

Definite Probable Possible Doubtful

Nausea (N=53) 0 (0) 47 (88.7) 5 (9.4) 1 (1.9)

Diarrhea (N=14) 0 (0) 7 (50) 7 (50) 0 (0)

Fatigue (N= 63) 0 (0) 60 (95.2) 3 (4.8) 0 (0)

Headache (N= 23) 0 (0) 19 (82.6) 4 (17.4) 0 (0)

Rash (N= 15) 0 (0) 11 (73.3) 3 (20) 1 (6.7)

Peripheral neuropathy (N= 39) 0 (0) 33 (84.6) 4 (10.3) 2 (5.1)

Anemia (N= 4) 0 (0) 0 (0) 4 (100) 0 (0)

Jaundice (N= 3) 0 (0) 0 (0) 2 (66.7) 1 (33.3)

Abdominal pain (N= 12) 0 (0) 7 (58.3) 5.0 (41.7) 0 (0)

Fat changes (N=3) 0 (0) 3 (100) 0 (0) 0 (0)

Dizziness (N=97) 0 (0) 91 (93.8) 6 (6.2) 0 (0)

Anxiety (N=14) 0 (0) 8 (57.1) 6 (42.9) 0 (0)

Nightmares (N= 23) 0 (0) 19 (82.6) 4 (17.4) 0 (0)

Depression (N= 6) 0 (0) 3 (50) 3 (50) 0 (0)

Table 6 Association Between Socio-Demographic Characteristics and the 
Occurrence of Adverse Drug Events (ADEs) Among the Studied Patients (n=357)

Socio-demographic Characteristic Occurrence of ADEs  
Number (Frequency %)

P value

No Yes

Age (years) 18–24 6 (66.7) 3 (33.3) 0.2

25–34 33 (38.8) 52 (61.2)

35–44 54 (41.9) 75 (58.1)

45–54 50 (51.5) 47 (48.5)

55–65 14 (50) 14 (50)

> 65 2 (22.2) 7 (77.8)

Gender Male 88 (47.3) 98 (52.7) 0.3

Female 71 (41.5) 100 (58.5)

Address Khartoum State 142 (44.2) 179 (55.8) 0.7

Other state 17 (47.2) 19 (52.8)

Education Educated 126 (42.1) 173 (57.9) 0.039*

Uneducated 33 (56.9) 25 (43.1)

(Continued)
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the employment rate among PLHIV was 45.5%26 indicating improvement over time as evidenced in our study. An 
Ethiopian study reported a concerning percentage of 78.9 of total study population for unemployed participants.25

Almost one-third of the participants began therapy within the last three years. This could be a result of increasing 
awareness of the necessity of HIV testing and enrollment in treatment owing to international and local efforts. In 2014, 
the UNAIDS stated a target to reduce HIV epidemic, by achieving the following figures by 2020: at least 90% of HIV 
cases should be diagnosed, 90% of those diagnosed patients have been enrolled on ART, and 90% of those under 
treatment have a maintained suppressed level of the viral load.28 Most of the participants (78.2%) are in 1e (tenofovir + 
lamivudine + efavirenz) regimen, which reflects doctors adherence to the national guidelines in Sudan.29

The study revealed that more than half of the participants (55.5%) suffered from ART-related ADEs. A large number 
of authors in the broader literature stated that the occurrence of ADEs due to ART is common.9,10,30 ADEs targeted in the 

Table 6 (Continued). 

Socio-demographic Characteristic Occurrence of ADEs  
Number (Frequency %)

P value

No Yes

Employment Employed 107 (47.6) 118 (52.4) 0.1

Unemployed 52 (39.4) 80 (60.6)

Marital status Single 31 (49.2) 32 (50.8) 0.2

Married 97 (46.2) 113 (53.8)

Notes: The symbol (*) represents a statistically significant P value (less than 0.05).

Table 7 Association Between Antiretroviral Therapy (ART) Regimens and Adverse Drug Events (ADEs) Among the Studied Patients 
(N=369)

Adverse Drug Event Number (Frequency %) P value

1c 1d 1e Second line Tenofovir + 
nevirapine

Absent Present Absent Present Absent Present Absent Present Absent Present

Nausea 18 (94.7) 1 (5.3) 32 (74.4) 11 (25.6) 241 (86.4) 3 (13.6) 11 (78.6) 3 (21.4) 2 (100) 0 (0) 0.2

Diarrhea 19 (100) 0 (0) 40 (93) 2 (7) 268 (96.4) 11 (3.6) 13 (92.9) 1 (7.1) 2 (100) 0 (0) 0.7

Fatigue 16 (84.2) 3 (15.8) 37 (86) 6 (14) 226 (81) 53 (19) 13 (92.9) 1 (7.1) 2 (100) 0 (0) 0.7

Headache 18 (94.7) 1 (5.3) 38 (88.4) 5 (11.6) 264 (94.6) 15 (5.4) 12 (85.7) 2 (14.3) 2 (100) 0 (0) 0.4

Rash 18 (94.7) 1 (5.3) 43 (100) 0 (0) 265 (94.6) 14 (5) 12 (85.7) 2 (14.3) 2 (100) 0 (0) 0.9

Peripheral Neuropathy 17 (89.5) 2 (11) 36 (81.4) 7 (18.6) 250 (89.2) 29 (10.4) 13 (92.9) 1 (7.1) 2 (100) 0 (0) 0.9

Anemia 19 (100) 0 (0) 43 (100) 0 (0) 276 (98.6) 3 (1.1) 13 (92.9) 1 (7.1) 2 (100) 0 (0) 0.7

Jaundice 19 (100) 0 (0) 43 (100) 0 (0) 277 (99.3) 2 (0.7) 14 (100) 0 (0) 1 (50) 1 (50) 0.001*

Abdominal pain 19 (100) 0 (0) 40 (93) 3 (7) 271 (97.1) 8 (2.9) 14 (100) 0 (0) 1 (50) 1 (50) 0.02*

Fat changes 19 (100) 0 (0) 42 (97.7) 1 (2.3) 276 (99.3) 2 (0.7) 14 (100) 0 (0) 2 (100) 0 (0) 0.99

CNS manifestations 16 (84.3) 3 (15.7) 31 (72.1) 12 (27.9) 186 (66.7) 93 (33.3) 11 (78.6) 3 (21.4) 2 (100) 0 (0) 0.3

Notes: The symbol (*) represents a statistically significant P value (less than 0.05). 
Abbreviations: ART, antiretroviral therapy; 1c, Zidovudine + Lamivudine + Nevirapine; 1d, Zidovudine + Lamivudine + Efavirenz; 1e, Tenofovir + Lamivudine + Efavirenz; 
Second-line, Zidovudine + Lamivudine + Lopinavir/low dose Ritonavir; CNS, central nervous system.
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study were determined by the WHO as the most common ART-related adverse events and are documented in the patient’s 
monitoring sheet.31 Thus, spontaneous reporting of ADEs is fundamental in ADE surveillance, as it is used to detect 
ADEs that were not discovered in previous studies.18

In our study, almost half of the patients (48.7%) had ADEs experienced them at the beginning of therapy. Most of the 
participants (56.1%) who experienced ADEs had CNS manifestations (dizziness, anxiety, nightmares, depression), while 
one-third (31.8%) of them reported suffering from fatigue, this is expected as most of the patients were on 1e regimen 
(efavirenz, lamivudine, tenofovir) that contains efavirenz. Comparison with other studies revealed variations in the most 
occurring ADEs, CNS-related ADEs were the main occurrences, in some studies,7,10 while in others, dermatological events 
ranked first, then gastro-intestinal problems and neuronal events.11,15 In another study conducted in Nigeria, digestive 
disorders including nausea and abdominal pain were the most common ADEs followed by insomnia.12 In a South African 
study targeting patients on second-line ART, anemia, and kidney problems were the most reported adverse events.32

ART-related ADEs have been studied in terms of outcome, severity, seriousness, and the used interventions. The 
study showed a high rate of recovery among all adverse events except anemia and peripheral neuropathy, where the 
percentages of “not recovered” exceeded “recovered”, coming in line with the Sudanese report-based study where the 
outcome of ADRs was mostly “recovered”.11

Most participants who experienced ADEs rated them as severe. In my belief, results regarding severity are not 
completely reliable due to the difficulty of participants’ understanding of the concept of evaluating severity using daily 
activities and intervention. This is agreed with the author of the Sudanese report-based study in his belief in the 
inaccuracy of data regarding severity and patients’ dependence on their perceptions.11 However, in another study, 
more than 40% of the adverse cases were in WHO grade 1.10 Another study supporting this finding indicated that 
most ART-related ADEs are mild in general, not serious, and resolved over time.12 In another study, more than 70% of 
anemia cases and 90% of renal problems detected as ADRs to second-line ART were mild.32 Seriousness has several 
criteria determined by the WHO depending on the impact of the event on the patient. It is of high importance and guides 
the regulatory reporting requirements.18 Fortunately, no serious cases were detected in this study.

Intervention to ADEs should be considered, ART-related ADE events accounted as a main cause of patients’ non- 
adherence to their medicines,10 and they also stand beyond changing or modifying patients’ initial therapy,14 besides 
affecting their quality of life and hindering them achieving the therapeutic goals.10,11 A substantial portion of the studied 
population who experienced ADEs received no intervention. In our study, only three types of intervention were detected: 
switch therapy, pharmacologic treatment, and patient counselling, where pre-treatment counselling was the most followed 
intervention. About 64% of cases of dizziness and 63% of fatigue stated that there was pre-treatment counselling. In the 
Sudanese report-based study, switch therapy and symptomatic and/or supportive therapy were the only undertaken 
interventions.10 In the prospective observational study, counselling (noted as advice) was the most followed intervention, 
as it was provided in 78% of cases, then symptomatic treatment in 25.7%, and modification in ART in 14.7%.12

Causality assessment of ADRs is an essential part of pharmacovigilance studies. The adverse drug reaction 
probability scale (Naranjo) has been used in this study for its adequateness and ease of use. In most of the participants 
who suffered from ADEs, probable relationships were found between ADEs and the used medicine. The prospective 
observational study mentioned above applied the WHO-UMC scale and it was found that 308 out of 369 events of ADR 
cases had “probable” relationships with suspected drugs.7 Another study with the same design and scale assigned 
“certain” causality as the most common with a percentage of 29.8%.10

In this study and based on chi-square analysis, ART medications were significantly associated with the presence of 
ADEs, namely abdominal pain and jaundice. While in another Sudanese study, the ART regimens 1a, 1b, and 1c were 
significantly associated with anemia, peripheral neuropathy, redness of the eye and optical neuritis, and neurological 
ADRs.11 This difference could be explained to some extent by the difference in used drug regimens, selection criteria, 
and sampling technique between the two studies. Patients’ educational level has also shown a significant effect on 
reporting the presence of ADEs. This could be attributed to the increased awareness regarding the HIV symptoms and 
distinguishing them from the adverse events of the used medications, as well as the higher skills of communication in 
expressing symptoms to healthcare workers. However, in Nigeria, the educational level has no significant effect on 
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patients’ experience of adverse events, but their awareness regarding the disease and the related adverse events 
specifically has shown a significant effect with the educational level.33

Despite the importance of these types of studies that highlight the importance of pharmacovigilance, many obstacles 
stemming from the problem of under-reporting were detected. The scarcity of pharmacovigilance research in Sudan has 
limited the input data used for comparing and interpreting results to draw firm conclusions or even to generalize findings 
to the whole population. Owing to the inability to access the desired information from the patients’ documents, the study 
was conducted through direct interview method, which holds the drawbacks of interviewer bias and social desirability 
bias. Furthermore, laboratory investigations play a significant role in the detection, evaluation, and treatment of adverse 
events, but there was a clear shortage of these resources.

Conclusion
This study clearly stated the prevalence of ART-related ADEs among Sudanese PLHIV and identified the most common 
ADEs. ART-related ADEs were found to appear in almost half of the population with central nervous system being the 
most frequent. Although most are transient, they appear at the beginning of therapy in almost half of patients. All these 
findings warrant more pharmacovigilance studies and efforts to improve adverse events reporting process in Sudanese 
healthcare facilities, along with subsequent responses by healthcare practitioners and stakeholders.
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