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ABSTRACT
Purpose: Adverse drug reactions (ADRs) present significant obstacles for healthcare systems, impacting both patient safety and 
the effectiveness of treatments. Despite this, there is a scarcity of research on ADR reports in Sierra Leone, especially over long 
periods. This study aims to investigate the characteristics and reporting patterns found in the Sierra Leone pharmacovigilance 
database managed through VigiFlow.
Method: This study analyzes reports of ADRs from Sierra Leone's national pharmacovigilance database, VigiFlow, spanning 
from January 2008 to December 2022. Data collected included patient demographics (age, sex), reporter characteristics (type of 
reporter, year of reporting), and ADR-specific information (suspected medication, indication, ADR types (MedDRA), serious-
ness, outcome, actions taken, and time to onset), and completeness score. Descriptive statistics, chi-square tests, and the Kruskal-
Wallis test with Bonferroni-adjusted post hoc tests were applied to identify patterns and associations within the dataset.
Results: A total of 3381 individual case safety reports (ICSRs) were analysed. The majority of reports involved females (54.7%) 
and adults aged 18 to 44 years (51.4%). Reporting rates increased after 2015, peaking in 2021. The most frequently implicated 
medications were anti-infective drugs (40.7%) and antiparasitic medicines (34.1%), particularly ivermectin, albendazole, and 
vaccines for cholera and yellow fever. The most commonly reported ADRs were headache (13.2%), fever (12.2%), and diarrhoea 
(7.6%), primarily affecting the nervous system and general disorder classes. Pharmacists were responsible for 39.0% of reports and 
achieved the highest completeness score, with a mean of 0.78. Age was significantly associated with the seriousness, outcome, 
and onset time of ADRs (p < 0.001), while gender was significantly associated with onset time (p = 0.007).
Conclusion: ADR reporting in Sierra Leone has improved, with antiparasitic medicines and vaccines most frequently linked to 
reactions. Sustaining progress requires enhanced training, public engagement, and strengthened active pharmacovigilance to 
ensure completeness and patient safety.
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provided the original work is properly cited.
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1   |   Introduction

Adverse Drug Reactions (ADRs) are defined as harmful or un-
intended responses to medications that occur at doses typically 
used in humans for prophylaxis, diagnosis, or therapy [1]. ADRs 
range in severity from mild reactions to life-threatening condi-
tions [2, 3] and significantly affect patient outcomes by increas-
ing morbidity, mortality, and healthcare costs [4, 5]. Globally, 
ADRs contribute substantially to healthcare expenditure and 
resource utilisation [6, 7]. Strengthening ADR monitoring and 
reporting is essential to improving patient safety, minimising 
preventable harm, and enhancing healthcare efficiency [8].

Pharmacovigilance, the science of detecting, assessing, under-
standing, and preventing adverse effects, plays a central role 
in ensuring the safe and rational use of medicines [9]. Weak 
pharmacovigilance fosters the spread of falsified medicines by 
delaying detection of ADRs and product-quality defects, inter-
rupting feedback to providers and consumers, and undermining 
trust in regulated supply chains. These factors are repeatedly 
highlighted in global analyses of pharmacovigilance gaps and 
counterfeit medicine risks [10–14]. Several sociodemographic, 
clinical, and systemic factors, such as age, sex, prescribing pat-
terns, and genetic variability, can influence ADR occurrence 
and reporting [15–17].

In Africa, ADRs are most frequently reported among young 
adults due to higher medication exposure related to human 
immunodeficiency virus (HIV), tuberculosis, and pregnancy 
[18–20]. Severe ADRs can lead to prolonged hospitalisation, 

disability, or death, accounting for approximately 5% of hospital 
admissions and over 6% of inpatient cases [5, 21]. Despite this 
burden, ADR reporting remains low in many African countries 
[19], hindered by limited awareness, poor feedback mechanisms, 
and inadequate access to reporting tools [22–25].

In Sierra Leone, the Pharmacy Board (PBSL), through the 
National Pharmacovigilance Centre (NPC), is mandated to 
ensure medicine safety in accordance with the Pharmacy and 
Drug Act of 2001 [26]. The PBSL initiated the establishment of 
the NPC in 2007 [27] and became the 87th member of the WHO's 
Program for International Drug Monitoring in 2008 [28]. That 
same year, Sierra Leone implemented VigiFlow, a web-based 
national pharmacovigilance system linked to the WHO global 
database, VigiBase [28]. The system captures ADR reports 
through both passive (spontaneous) facility-based reporting and 
active surveillance during mass drug administration campaigns 
and immunisation programmes [27, 28]. Reports submitted by 
healthcare professionals, field supervisors, or consumers are 
verified by trained pharmacovigilance officers and forwarded to 
VigiBase programmes [27, 28].

While pharmacovigilance activities have expanded across Africa 
[15, 28–30]. Few comprehensive analyses of Sierra Leone's ADR 
data exist. Existing studies have primarily focused on vaccines 
and antimicrobials [27, 31], highlighting inconsistent reporting 
trends and incomplete data. To address these gaps, this study 
conducted a retrospective analysis of ADR reports submitted 
to VigiFlow between 2008 and 2022. The objectives were to 
describe reporting trends and patterns, identify the most fre-
quently suspected medicines, and assess report completeness to 
inform pharmacovigilance policy and capacity strengthening in 
Sierra Leone.

2   |   Method

2.1   |   Study Design

This quantitative longitudinal study employs a retrospective 
design to assess all ADR reports submitted to the Sierra Leone 
NPC documented in the VigiFlow. This approach helps identify 
temporal trends in ADRs, facilitates comparisons over time, and 
elucidates patterns that may inform clinical practice and policy.

2.2   |   Data Source

Data for the study were drawn from VigiFlow, which systemat-
ically records individual case safety reports (ICSRs) forwarded 
to the Sierra Leonean NPC. We focused on reports submitted be-
tween January 1, 2008, and December 31, 2022. The selection of 
this timeframe is critical, as it coincides with the establishment 
of the NPC in 2008, marking the beginning of structured ADR 
reporting in the country.

2.3   |   Data Extraction and Variable Specification

Data extraction was performed using specific parameters: pa-
tient demographics; details of suspected medications (including 

Summary

•	 Most ADR reports involved adults aged 18–44 years 
and females, indicating higher reporting among 
women and young adults.

•	 Pharmacists and other healthcare professionals ac-
counted for the majority of reports, reaffirming their 
central role in pharmacovigilance and the importance 
of strengthening reporting culture across all cadres.

•	 Anti-infective and antiparasitic medicines, particu-
larly ivermectin, albendazole, and vaccines (cholera, 
yellow fever), were most frequently suspected, reflect-
ing the influence of large-scale treatment and immu-
nisation campaigns on national reporting trends.

•	 ADR reporting fluctuated substantially across the 
years, peaking in 2021 and reaching the lowest level in 
2020, suggesting that public health emergencies such 
as COVID-19 may disrupt routine pharmacovigilance 
activities.

•	 The completeness of reports was suboptimal, with 
missing data on dosage, indication, and seriousness 
criteria, underscoring the need for improved data 
quality assurance and feedback mechanisms.

•	 The most commonly reported ADRs were headache, 
pyrexia, diarrhoea, and pruritus, primarily non-
serious and self-limiting, highlighting that most re-
ported reactions were mild but remain critical for 
medicine safety monitoring.
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dosage and indication); onset timing of reactions; seriousness of 
ADRs; and actions taken. Detailed coding was conducted using 
the Medical Dictionary for Regulatory Activities (MedDRA) for 
consistent reporting and classification of adverse events, while 
medications were categorized using the WHO Drug Dictionary 
and the Anatomical Therapeutic Chemical (ATC) classification 
system.

2.4   |   Socio-Demographic Variables

•	 Sex was recorded as either male or female on the ICSR form.

•	 Age was recorded in years and categorised as follows: 
Infants (0–23 months), Children (2–11 years), Adolescents 
(12–17 years), Adults (18–44 years), Middle-aged (45–
64 years), and Elderly (65 years and older).

•	 Year of report referred to the calendar year during which 
the ADR was submitted, from January 1 to December 31.

•	 Reporter type was classified according to the professional 
category of the individual submitting the report: physician, 
pharmacist, nurse, other healthcare professional, or con-
sumer. Reports categorised as ‘unknown’ were included in 
the analysis to maintain the completeness of the national 
pharmacovigilance dataset, despite the reduced interpret-
ability associated with this classification.

2.5   |   ADR Variables

ADR outcomes were classified as recovered, recovering, re-
covered with sequelae, not recovered, deceased, or unknown 
at the time of reporting, as determined by the reporter using 
the WHO-predefined criteria. Time to onset was defined as the 
number of days between the initiation of the suspected treat-
ment and the earliest recorded date of ADR onset. Suspected 
medications are defined as those identified by the reporter 
as possibly linked to an adverse reaction, without implying 
confirmed causality [8]. Medications were classified using 
the WHO Drug Dictionary and the Anatomical Therapeutic 
Chemical (ATC) Classification system [32]. ADRs and their 
indications were categorised according to the System Organ 
Class (SOC) hierarchy of MedDRA and coded as the Preferred 
Term (PT) [33]. The seriousness of ADRs was determined 
using WHO definitions, including death, life-threatening 
events, hospitalisation or prolongation of hospitalisation, dis-
ability or incapacity, congenital anomaly, or other medically 
important conditions.

Completeness was evaluated using the VigiGrade criteria score 
automatically generated within VigiFlow, which operationalises 
the Bergvall et  al. algorithm in accordance with WHO–UMC 
standards. VigiFlow applies domain-specific penalties for miss-
ing or imprecise information across key pharmacovigilance 
variables, including patient demographics, suspected medi-
cation, reaction description, onset time, outcome, report type, 
dosage, country, primary reporter type, and comments. Each 
report receives a completeness score ranging from 0 to 1, where 
0 indicates key variables missing or severely incomplete and 1 
indicates a fully complete report. Higher values indicate greater 

data completeness [34]. The mean, median, and range of scores 
were calculated from the exported VigiGrade column in Excel 
and verified using the Excel Data Analysis ToolPak. Causality 
assessment was not conducted, as the study utilized secondary 
data from the national pharmacovigilance database (VigiFlow), 
which contains suspected ADRs reported by healthcare profes-
sionals and consumers.

2.6   |   Data Analysis

Statistical analyses were executed using Statistical Package for 
the Social Sciences (SPSS) version 30.0. The data were checked 
for missing values using descriptive statistics and frequency 
assessment in SPSS. All the missing data identified were 
coded accordingly. Variables were analysed according to the 
classification criteria described in the Variable Specification 
subsection (e.g., age groupings, reporter types, ATC medicine 
categories, MedDRA SOC/PT, WHO seriousness and outcome 
categories, and VigiGrade completeness scoring). Descriptive 
statistics, such as frequency counts and percentages, were 
used to summarise reporting trends across these categories. 
Normality tests pertaining to the data were conducted using 
a one-sample Kolmogorov–Smirnov (KS) test. The association 
between socio-demographic characteristics and ADR vari-
ables were assessed using the chi-square test. Post hoc anal-
yses were conducted using adjusted standardised residuals 
(ASRs) to identify categories contributing most to significant 
chi-square associations, with absolute residual values greater 
than 1.96 considered significant (p < 0.05). The Kruskal-
Wallis H test was used to compare mean completeness scores 
(dependent variables) across reporters (independent vari-
ables), including physicians, pharmacists, other healthcare 
professionals, consumers/non-healthcare professionals, and 
unknown reporters as completeness score did not meet nor-
mality assumptions. Pairwise post hoc comparisons were per-
formed using Dunn's test. Dunn's test z-statistics were used 
to assess differences between all possible reporter type pairs. 
Bonferroni-adjusted post hoc comparisons were applied to 
examine pairwise differences where applicable. Any p < 0.05 
was considered statistically significant.

3   |   Results

3.1   |   Sociodemographic and ADR Variables

During the study period, a total of 3381 reports were identified 
from the national pharmacovigilance database at the PBSL. 
Among these reports, patient sex was documented in 99.1% of 
cases, with 1848 (54.7%) females and 1502 (44.4%) males. Age 
data were available for 96.3% of the reports, with the 18–44-year 
age group accounting for 1738 (51.4%) of the cases. In contrast, 
patients aged 65 years and older were the least affected, with 
only 91 reports (2.7%).

3.2   |   Type of Reporter

The type of reporter was noted in 3245 (96.0%) of the total re-
ports (n = 3381). Among these, other healthcare professionals 
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submitted the highest number of reports at 1604 (47.4%), while 
reports from consumers or non-healthcare professionals ac-
counted for the smallest segment, with only 80 (2.4%).

3.3   |   Onset Time of Reactions and Number 
of Reactions Per Report

The analysis of reaction onset times revealed that 1954 ADRs 
(57.8%) occurred within 24 h of drug administration (0–1 day). 
In contrast, 153 ADRs (4.5%) manifested between 2 and 7 days 
post-administration, 62 ADRs (1.8%) were recorded between 8 
and 30 days, and only 13 ADRs (0.4%) were reported after more 
than 30 days. Table 1 presents the sociodemographic and ADR 
variables of the sample. Of the 3381 ICSRs, 1498 (44.3%) doc-
umented one ADR, 967 (28.6%) noted two ADRs, 370 (10.9%) 
reported three ADRs, 360 (10.6%) indicated four ADRs, and 179 
(5.3%) had five or more ADRs.

3.4   |   Dose and Action Taken

The dose was reported for 61% of cases (n = 3381). Actions taken 
regarding the reported ADRs were documented in 782 (23.1%) of 
the cases. Notably, the dose remained unchanged in 593 (17.5%) 
of these events where action was specified. The suspect drug 
was withdrawn in 168 (5.0%) cases, reduced in 19 (0.6%), and in-
creased in 2 (0.1%) cases. For the remaining 2599 (76.9%) ADRs, 
the actions taken were recorded as “unknown” or “not appli-
cable”. “Not applicable” indicates cases where no action was 
relevant, such as when treatment had already been completed, 
continuation was unnecessary, or medicines were administered 
as part of mass drug administration campaigns or immunisa-
tion programmes, where withdrawal or dose adjustment would 
not be relevant. “Unknown” refers to reports where the action 
field was left blank or unspecified.

3.5   |   Indications for Use

Of the 3381 entries for suspected medicines, 1586 (46.9%) in-
cluded information on indications for use. A total of 35 dis-
tinct indications were reported, with Ascaris/filariasis being 
the most prevalent at 609 (18.0%), followed by malaria at 375 
(11.1%), cholera immunisation at 212 (6.3%), and yellow fever 
at 136 (4.0%). The “Others” category for indications encom-
passes conditions with fewer than five reports each, collec-
tively accounting for only a minimal percentage of the dataset. 
This category included a diverse set of conditions such as ab-
dominal pain, accidental exposure to a substance, allergy, 
anaemia, anaesthetic, blood transfusion, congestive heart 
failure, contraception, diarrhoea, drug poisoning, Ebola im-
munisation/prophylaxis, energy drink abuse, headache, hypo-
tension, pain, peptic ulcer, poliomyelitis, pre-eclampsia, and 
typhoid.

3.6   |   Suspected Medicines

A total of 4408 suspected medicines were identified through-
out the study period, encompassing all 14 ATC groups. The 

frequencies of the top 20 suspected medicines are as follows: 
Ivermectin was the most frequently reported medicine, com-
prising 841 (19.1%) of all ICSRs, followed by Albendazole at 
721 (16.4%), and the Cholera vaccine at 648 (14.7%). Notably, 
some ICSRs contained multiple suspected medicines, leading 
to classification as separate entries for analytical purposes. 
(Table 2).

3.7   |   ADRs By MedDRA Preferred Terms

In terms of MedDRA preferred terms, headache emerged as the 
most frequently reported term, accounting for 797 cases (13.2%) 
of all ICSRs during the study period. Following this, pyrexia was 
reported in 741 cases (12.2%), diarrhoea in 462 cases (7.6%), and 
dizziness in 443 cases (7.3%). (Table 2).

3.8   |   Seriousness of ADRs

Among the 3381 reports received, 5.4% were classified as seri-
ous. Of the total reports, 181 (5.4%) contained information on the 
seriousness criteria. Life-threatening reactions were the most 
frequently cited reason for seriousness classification, with 84 
(2.5%), followed by prolonged hospitalisation in 64 (1.9%). Other 
medically important conditions were recorded in 16 (0.5%), and 
instances classified as disabling/incapacitating 8 (0.2%) and 
those resulting in death numbered 9 (0.3%). (Table 2).

3.9   |   Outcomes of ADRs

Data regarding the outcomes of ADRs were available for 3381 
ICSRs. A significant majority of patients, 2391 (70.7%), achieved 
full recovery, while 786 (23.2%) were reported as still recovering 
at the time of reporting. Additionally, 16 (0.5%) had not yet re-
covered from their ADRs, and fatal outcomes were reported in 
11 (0.3%). (Table 2).

3.10   |   Suspected Medicines Per ATC Group

The suspected medicines reported were distributed across all 14 
ATC groups, with a cumulative total of 4408 medicines iden-
tified during the review. The most reported ATC group was 
Anti-infectives for systemic use (1795 cases, 40.7%), followed 
by Anti-parasitic products, insecticides, and repellents (1503 
cases, 34.1%), dermatological preparations (881 cases, 20.0%), 
and Alimentary tract and metabolism (49 cases, 1.1%). (Table 3).

3.11   |   ADRs By System Organ Classification

The 3381 ICSRs accounted for 5242 total ADRs. This study 
identified the top 20 leading ADRs categorised by SOC. Among 
the reported reactions, nervous system disorders emerged as 
the most frequently reported SOC, with 1241 (23.7%), followed 
closely by General disorders and administration site conditions 
at 1216 (23.2%). Gastrointestinal disorders accounted for 1092 
(20.8%), and skin and subcutaneous tissue disorders at 717 
(13.7%). (Table 3).
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TABLE 1    |    Socio-demographic characteristics of patients and reporting characteristics of ADR reports submitted in Sierra Leone (2008–2022).

Category Level n (%) p*

Gender Male 1502 (44.4) < 0.001

Female 1848 (54.77)

Unknown 31 (0.9)

Age 28 days–23 months 125 (3.7) < 0.001

2–11 years 629 (18.6)

12–17 years 275 (8.1)

18–44 years 1738 (51.4)

45–64 years 398 (11.8)

≥ 65 years 91 (2.7)

Unknown 125 (3.7)

Type of reporter Physician 244 (7.2) < 0.001

Pharmacist 1317 (39.0)

Other healthcare professionals 1604 (47.4)

Consumer/non-healthcare professional 80 (2.4)

Unknown 136 (4.0) < 0.001

Onset time of reaction (days) 0–1 1954 (57.8)

2–7 153 (4.5)

8–30 62 (1.8)

> 30 13 (0.4)

Unknown 1199 (35.5)

Number of reactions per report 1 1498 (44.3) < 0.001

2 967 (28.6)

3 370 (10.9)

4 360 (10.6)

≥ 5 179 (5.3)

Unknown 7 (0.2)

Serious No 3087 (91.3) < 0.001

Yes 183 (5.4)

Unknown 111 (3.3)

Action taken Dose not changed 593 (17.5) < 0.001

Dose reduced 19 (0.6)

Dose increased 2 (0.1)

Drug withdrawn 168 (5.0)

Not Applicable 1165 (34.5)

Unknown 1434 (42.4)

Dose indicated Indicated 2062 (61.0) < 0.001

Unknown 1319 (39.0)

(Continues)
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3.12   |   Trends in Adverse Drug Reactions

The analysis of ADR reporting trends revealed that 2021 had the 
highest number of reported ADRs, accounting for 16.7% of the 
total reports. This was followed by 2018 with 14.5%, 2012 with 
13.7%, and 2022 with 13.4%. Notably, there was a considerable 
increase in reporting from 2015 to 2018, whereas the lowest rate 
of reporting occurred in 2020 (Figure 1).

3.13   |   Completeness of ADR Reporting

The completeness score for the reports received ranged from 0.15 
to 1, with a mean of 0.65; only 28.16% of the reports achieved a 
completeness score greater than 0.8. In this study, patient age 
and sex were missing from 3.7% and 0.9% of the reports, re-
spectively. Furthermore, indications, doses, and reporter types 
were absent in 53.1%, 39.0%, and 4.0% of cases, respectively. 
Information regarding the action taken with the suspected drug 
was unknown or not applicable in 76.9% of the cases, and the 

outcome was undisclosed in 5.1% of instances. Additionally, 
only 64.5% of time-to-onset calculations could be performed, as 
35.3% of the cases lacked this critical information.

3.14   |   Association Between Socio-Demographics 
and ADR Variables

Table  4 shows that socio-demographic characteristics, par-
ticularly age and reporter type, are significantly associated 
with ADR seriousness, action taken, outcome, onset time, and 
number of ADRs per report, whereas gender is only associ-
ated with onset time. To identify which categories drive these 
multi-group associations, Bonferroni-adjusted post hoc anal-
yses were performed using adjusted standardised residuals 
(Table S1–S3).

After Bonferroni correction, infants (28 days–23 months) and 
elderly patients (≥ 65 years) remained over-represented in 
life-threatening ADRs and deaths, while adults 18–44 years 

Category Level n (%) p*

Start date indicated Indicated 2265 (67.0) < 0.001

Unknown 1116 (33.0)

Indications Malaria 375 (11.1) < 0.001

Human immunodeficiency virus/acquired 
immunodeficiency syndrome

30 (0.9)

Cough and cold 6 (0.2)

Ascaris/Filariasis 609 (18.0)

Urinary tract infection/sexually transmitted infection 8 (0.2)

Cholera Immunisation 212 (6.3)

Coronavirus disease 8 (0.2)

Psychosis 4 (0.1)

Hypertension 4 (0.1)

Fever 5 (0.1)

Induced Labour 4 (0.1)

Respiratory Infection 4 (0.1)

Measle immunisation 98 (2.9)

Tuberculosis 22 (0.7)

Schizophrenia 6 (0.2)

Vomiting 5 (0.1)

Yellow fever 136 (4.0)

Schistosomiasis 14 (0.4)

Others 36 (1.1)

Unknown 1795 (53.1)

*One-sample Kolmogorov–Smirnov (K–S) test. Others include indications reported fewer than five times each (e.g., abdominal pain, allergy, anemia, diarrhea, Ebola 
immunisation, headache, hypotension, poliomyelitis, pre-eclampsia, typhoid).

TABLE 1    |    (Continued)
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were under-represented in these severe categories and 
more often fully recovered, indicating age vulnerability. 
Physicians disproportionately reported hospitalisations and 
fatalities; other healthcare professionals reported more life-
threatening events, and pharmacists showed no over- or 
under-representation in specific seriousness categories despite 
high reporting volume. Consumers were more likely to report 
ongoing reactions, and pharmacists most often submitted 
single-ADR reports, whereas other healthcare professionals, 
physicians, and consumers more frequently documented mul-
tiple ADRs per report.

For onset time, Bonferroni-adjusted residuals showed that fe-
males and adults 18–44 years were over-represented among 
immediate reactions (0–1 day), while males and younger chil-
dren more often had delayed or unknown onset. Overall, the 
Bonferroni-corrected post hoc results confirm that the signif-
icant chi-square tests in Table  4 arise from specific age and 
reporter subgroups rather than uniform differences across all 
categories.

TABLE 2    |    Suspected Medicines, ADRs by MedDRA Preferred 
Terms, Seriousness of ADRs, and Outcomes.

Category Level n (%)

Top suspected 
medicines 
(n = 4408 
suspected 
medicines)

Ivermectin 841 (19.1)

Albendazole 721 (16.4)

Cholera vaccine 648 (14.7)

Yellow fever vaccine 594 (13.5)

Amodiaquine + Artesunate 353 (8.0)

Albendazole + Ivermectin 211 (4.8)

Measles + Rubella vaccines 145 (3.3)

COVID-19 vaccine 124 (2.8)

Measles vaccine 98 (2.2)

Paracetamol 48 (1.1)

Praziquantel 42 (1.0)

Polio vaccine 37 (0.8)

Lamivudine, Nevirapine, 
Zidovudine

23 (0.5)

Sulfamethoxazole, 
Trimethoprim

22 (0.5)

Amoxicillin 18 (0.4)

Artesunate 15 (0.3)

Quinine 14 (0.3)

Amodiaquine 14 (0.3)

Diclofenac 13 (0.3)

Lamivudine, Nevirapine, 
Stavudine

12 (0.3)

Top 20 
MedDRA 
Preferred 
Terms 
(n = 6053)

Headache 797 (13.2)

Pyrexia 741 (12.2)

Diarrhoea 462 (7.6)

Dizziness 443 (7.3)

Pruritus 407 (6.7)

Vomiting 363 (6.0)

Myalgia 223 (3.7)

Abdominal pain 220 (3.6)

Rash 189 (3.1)

Asthenia 184 (3.0)

Nausea 178 (3.0)

Musculoskeletal weakness 171 (2.8)

(Continues)

Category Level n (%)

Urticaria 138 (2.3)

Somnolence 98 (1.6)

Oedema 78 (1.3)

Pain 74 (1.2)

Abdominal pain upper 60 (1.0)

Decreased appetite 60 (1.0)

Arthralgia 58 (1.0)

Cough 54 (0.9)

Seriousness 
criteria 
(n = 3381 
reports)

Other medically 
important conditions

16 (0.5)

Disabling/Incapacitating 8 (0.2)

Caused/prolonged 
hospitalisation

64 (1.9)

Life threatening 84 (2.5)

Death 9 (0.3)

Unknown 3200 (94.6)

Outcome of 
ADR (3381)

Recovered 2391 (70.7)

Recovered with sequelae 6 (0.2)

Recovering 786 (23.2)

Not recovered 16 (0.5)

Died 11 (0.3)

Unknown 171 (5.1)

Abbreviations: MedDRA = Medical Dictionary for Regulatory Activities, 
ADR = Adverse Drug Reaction, Medicines separated by a plus sign (+) represent 
fixed-dose combinations or medicines administered together as part of a 
combined regimen. Medicines separated by commas represent individual 
medicines reported concurrently but not formulated as fixed-dose combinations.

TABLE 2    |    (Continued)
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8 of 14 Pharmacoepidemiology and Drug Safety, 2026

The Kruskal-Wallis test revealed a highly significant differ-
ence in completeness scores among the various reporter types 
(H = 569.68; p < 0.001). This finding indicates that report-
ing completeness varies substantially by reporter type. Post 
hoc Dunn's test identified statistically significant differences 
(p < 0.05) between most pairs of reporter types except for phar-
macists and other healthcare professionals (z = −0.80). (Table 5).

4   |   Discussion

4.1   |   Summary of Main Findings

The analysis of 15 years of pharmacovigilance data from Sierra 
Leone's VigiBase revealed essential trends and disparities in 
ADR reporting. The number of reports fluctuated significantly 
from year to year, where it peaked in 2021 and was at the lowest 
point in 2020. The medicines most often linked to ADRs were 
anti-infectives, such as ivermectin and albendazole, as well as 
vaccines used in mass drug administration campaigns. More 
than 70% of the patients recovered. Still, the reports were often 
missing important details. Few reports came directly from pa-
tients. Pharmacists tended to submit more complete reports 
than other types of reporters.

Most ADRs involved women and adults aged 18 to 44. A pro-
nounced predominance of ADR reports among female patients 
compared with male patients aligns with findings from various 
studies conducted in different regions [16, 27, 35, 36]. Despite this 
trend, some studies, including those in Nigeria and South Africa, 
suggest that men may experience higher overall rates of some 
ADRs [15, 37, 38] or that there may be no significant difference in 
reporting across sexes [20, 39]. This higher reporting rate among 
females is sometimes attributed to physiological differences that 
influence drug metabolism and response [40, 41]. Factors such as 
hormonal influences, body composition variances, and differing 
pharmacokinetics may contribute to an increased likelihood of 
females experiencing ADRs, indicating the need for tailored phar-
macotherapy approaches [42, 43]. Additionally, women tend to 
demonstrate higher health-seeking behavior [44].

Our results also indicate that reporting patterns among age groups 
align with global trends, particularly showing higher ADR prev-
alence in the economically active population aged 18–44 years 
[15, 18, 19]. The strong associations between age groups and vari-
ables such as seriousness criteria, actions taken, and onset time of 
reactions highlight the age-specific vulnerabilities, particularly 
among younger and older populations. This predominance may 
reflect higher levels of healthcare utilisation and medicine expo-
sure among adults aged 18–44 years, particularly during public 
health campaigns and routine service delivery in Sierra Leone [45].

The analysis of reporting sources reveals that healthcare 
professionals generated most of the reports, with nurses and 
community health officers leading, followed closely by phar-
macists. In contrast, reports from consumers were minimal, 
reflecting similar findings in Nigeria [20]. Consumer report-
ing was substantially lower compared to data from Denmark, 
the Netherlands, and Sweden [46] indicating limited public 
engagement in pharmacovigilance. In our study, the high per-
centage of reports from healthcare professionals, particularly 

other healthcare professionals, exceeded those reported in 
South Africa (26.50%), Nigeria (12%), and Australia (5.7%) 
[20, 36, 47]. The strong link between reporter type and other 
variables, such as report completeness, suggests that pharma-
cists, who demonstrate superior reporting quality, should be 
more actively involved in pharmacovigilance training and su-
pervision. Pharmacists, as the most accessible healthcare pro-
fessionals, play a pivotal role in the detection and reporting 
of ADRs, promoting drug safety [48]. Despite these insights, 
the overall low completeness score indicates systemic gaps 
in reporting. Targeted education, digital reporting tools, and 
public sensitization are vital to enhancing engagement in this 
domain.

Moreover, the mean completeness score for ADR reports was 
only 0.65, with just 28.16% achieving a score above 0.8, indi-
cating significant insufficiencies in documentation. Although 
this is an improvement over previous findings in South Africa, 
where only 11.29% of reports were complete [36], the rate re-
mains below the 44% completeness observed in a Sierra Leone 
study analysing antimicrobial reports from 2017 to 2021 [27]. 
The absence of critical data jeopardises comprehensive assess-
ments necessary for effective signal detection, underscoring 
the need to improve ADR reporting completeness to bolster 
pharmacovigilance efforts and enhance patient safety. The 
pattern of medications and ADRs observed underscores the 
need for targeted risk-management strategies. Anti-infectives 
for systemic use, particularly Ivermectin, Albendazole, and 
cholera vaccine, were most frequently implicated, with nervous 
system, administration site, gastrointestinal, and skin disorders 
predominating. Headache was the leading preferred term and 
was most commonly associated with Ivermectin, Albendazole, 
and vaccines used in mass drug administration programmes. 
Most reports involving these medicines resulted in recovery. 
Deaths were rare (0.3%) and were reported mainly in associa-
tion with anti-infective antiparasitic medicines, with over 70% 
of patients achieving full recovery. The low proportion of reports 
with seriousness classification (5.4%) limits the timely detection 
of severe outcomes. Strengthening documentation, increasing 
pharmacist-led training, and integrating pharmacovigilance 
into mass drug-administration campaigns should be a prior-
ity to enhance report completeness, facilitate faster signal de-
tection, and safeguard public health. In terms of medications 
associated with ADRs, the most frequently reported were 
Ivermectin, followed by Albendazole and the cholera vac-
cine. In contrast studies from other settings have shown dif-
ferent leading suspected drugs, in Ghana Amodiaquine was 
the most frequently reported followed by Pyrimethamine and 
Sulfadoxine [16]. In South Africa, the most reported suspected 
drugs were Interferon Beta-1a, Enalapril, and Darbepoetin 
Alfa [36], and in Ethiopia Trimethoprim -Sulfamethoxazole, 
Amoxicillin, and Zidovudine predominated [49]. These dis-
crepancies in drug reporting may stem from variations in 
prescribing practices, healthcare system structures, and 
higher reporting in public health campaigns that have in-
corporated pharmacovigilance as an integral part of their 
operations. Notably, the predominant group of reported med-
ications consists of anti-infectives for systemic use, followed 
by anti-parasitic products, insecticides, repellents, derma-
tological agents, and drugs for the alimentary tract and me-
tabolism. Similar patterns have been observed in Colombia, 
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Portugal, Saudi Arabia, and other African nations, where sim-
ilar classes were also identified as frequently associated with 
ADRs [19, 36, 50–52]. The prominence of anti-infectives, es-
pecially those associated with mass drug administration cam-
paigns in Sierra Leone, highlights how health interventions 
can influence reporting practices and underscores the im-
portance of integrating pharmacovigilance into public health 
strategies [27, 28]. Within the top ten reported suspected med-
icines, most were used for the management of helminthic and 
parasitic infections, with Ascaris and filariasis identified as 
the most common indications. This trend likely reflects the 
mass drug administration campaigns in Sierra Leone aimed 
at deworming and malaria prevention, which are coupled 
with active reporting policies associated with such campaigns 
[27, 28]. Additionally, the increased reporting of these medica-
tions can be attributed to their availability without a prescrip-
tion and the frequent assumption that experienced symptoms 
are malaria-related, prompting immediate treatment.

Categories of ADRs reported primarily included nervous system 
disorders, general disorders and administrative site conditions, 
gastrointestinal disorders, and skin and subcutaneous tissue 
disorders, findings consistent with earlier research from Ghana 
and South Africa [15, 36]. A global analysis likewise identified 

TABLE 3    |    Suspected medicines per ATC classification, and ADRs 
according to SOC class.

Characteristics Level n (%)

ATC Level 1 Class 
of Suspected 
Medicines 
(n = 4408)

Anti-infectives for 
systemic use

1795 (40.7)

Anti-parasitic 
products, insecticides 

and repellents

1503 (34.1)

Dermatologicals 881 (20.0)

Alimentary tract 
and metabolism

49 (1.1)

Nervous system 38 (0.9)

Sensory organs 37 (0.8)

Respiratory system 29 (0.7)

Genitourinary system 
and sex hormones

20 (0.5)

Musculoskeletal system 18 (0.4)

Cardiovascular system 15 (0.3)

Blood and blood-
forming organs

9 (0.2)

Various 7 (0.2)

Antineoplastic and 
immunomodulating 

agents

6 (0.2)

Systemic hormonal 
preparations

1 (0.0)

System Organ 
Class (SOC) of 
Reported ADRs 
(n = 5242)

Nervous system 
disorders

1241 (23.7)

General disorders 
and administration 

site conditions

1216 (23.2)

Gastrointestinal 
disorders

1092 (20.8)

Skin and subcutaneous 
tissue disorders

717 (13.7)

Musculoskeletal 
and connective 
tissue disorders

464 (8.9)

Respiratory, thoracic 
and mediastinal 

disorders

83 (1.6)

Metabolism and 
nutrition disorders

76 (1.4)

Psychiatric disorders 67 (1.3)

(Continues)

Characteristics Level n (%)

Infection and 
infestation

51 (1.0)

Eye disorders 43 (0.8)

Ear and labyrinth 
disorders

39 (0.7)

Immune system 
disorders

38 (0.7)

Cardiac disorders 28 (0.5)

Renal and urinary 
disorders

23 (0.4)

Reproductive system 
and breast disorders

17 (0.3)

Blood and lymphatic 
system disorders

15 (0.3)

Vascular disorders 15 (0.3)

Investigations 7 (0.1)

Hepatobiliary disorders 7 (0.1)

Injury, poisoning and 
procedural disorders

3 (0.1)

Note: “Various” corresponds to ATC Level 1 code V, which includes medicines 
that do not fall under other specific anatomical groups (e.g., diagnostic agents 
and miscellaneous products). “Investigations” is a valid MedDRA System Organ 
Class (SOC) capturing laboratory and diagnostic abnormalities rather than 
clinical symptoms.
Abbreviations: ATC = Anatomical Therapeutic Chemical classification; 
SOC = System Organ Class.

TABLE 3    |    (Continued)
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10 of 14 Pharmacoepidemiology and Drug Safety, 2026

that general and administration site conditions, skin and sub-
cutaneous tissue disorders, and nervous system disorders were 
among the most frequently reported [35]. Headaches emerged 
as the most preferred term in our dataset, consistent with post-
treatment or post-vaccination reactions with previous reports 
identifying headache, pyrexia, diarrhoea, and dizziness as com-
mon side effects [15, 20]. Interestingly, a comparison with data 
from Japan showed that headaches were reported less often in 
many other countries [53], a difference that may reflect cultural 
perceptions of symptoms or variations in how reports are col-
lected. In our study, only 5.4% of the ICSRs included information FIGURE 1    |    Yearly distribution of ADR reports.
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TABLE 4    |    Association between age, gender, reporter type and ADR variables.

ADR Variable Category Frequency (%) Age (p-value)
Gender 

(p-value)

Reporter 
Type 

(p-value)

Seriousness criteria Serious 183 (5.4) < 0.001* 0.812 < 0.001*

Non-serious 3087 (91.3)

Unknown 111 (3.3)

Action taken Drug withdrawn 168 (5.0) < 0.001* 0.454 < 0.001*

Dose not changed 593 (17.5)

Dose modified (Dose 
increased + Dose reduced)

21 (0.6)

Not applicable 1165 (34.5)

Unknown 1434 (42.4)

Outcome of ADR Recovered 2391 (70.7) 0.021* 0.653 < 0.001*

Recovering 786 (23.2)

Recovered with sequelae 6 (0.2)

Not recovered 16 (0.5)

Died 11 (0.3)

Unknown 171 (5.1)

Onset time of 
reaction (days)

0–1 1954 (57.8) < 0.001* 0.007* < 0.001*

2–7 153 (4.5)

8–30 62 (1.8)

> 30 13 (0.4)

Unknown 1199 (35.5)

Number of ADRs 
per report

1 1498 (44.3) < 0.001* 0.058 < 0.001*

2 967 (28.6)

3 370 (10.9)

4 360 (10.6)

≥ 5 179 (5.3)

Unknown 7 (0.2)

*Chi-square test of association used for all categorical variables. Post hoc comparisons were examined using adjusted standardised residuals with Bonferroni-adjusted 
significance thresholds; p ≤ 0.05.
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regarding seriousness criteria, highlighting a concerning under-
reporting trend reflected in studies from Nigeria [20, 54, 55], and 
sharply contrasting with South African research that reported 
a seriousness classification rate of 55.9% [36]. Given the signifi-
cant implications of severe ADRs for patient health, the national 
pharmacovigilance unit must promote robust reporting prac-
tices and meticulously analyse these reports for effective drug 
safety monitoring.

Among the 3381 reported ICSRs, 94.9% contained information 
on outcomes, with only 0.3% resulting in death. The reporting of 
some fatal cases highlights the need for better monitoring. Most 
patients reported full recovery, mirroring higher recovery rates 
reported in Ghana and Sierra Leone [15, 56]. In contrast, a ret-
rospective review in Nigeria indicated that only 42% of patients 
reported either full recovery or were in the process of recovering 
from serious ADRs when reported [20].

Overall, trends in ADR reporting from 2008 to 2022 show in-
consistency, with the fewest reports submitted in 2020, likely 
reflecting the impact of the COVID-19 pandemic on healthcare 
services and reporting capabilities during that year. The signifi-
cant increase in reports from 2015 to 2018, coinciding with mass 
deworming campaigns utilising Ivermectin and Albendazole, 
indicates how public health initiatives can enhance ADR report-
ing and awareness. Similar patterns have been documented in 
other African nations, where pharmacovigilance efforts have 
been effectively integrated into public health campaigns [57–59].

4.2   |   Implications for Policy and Practice

The study's findings convey important implications for phar-
macovigilance policy and practice in Sierra Leone. The pre-
dominance of female patients and young adults among ADR 
reports suggests a need for targeted educational strategies that 
address demographic-specific risk factors. Policymakers should 

prioritize initiatives that emphasise these population character-
istics to boost awareness and reporting rates. With a high volume 
of reports generated by healthcare professionals, comprehensive 
training programs are crucial for enhancing their ADR report-
ing knowledge. Given the low consumer engagement in report-
ing, public education initiatives, and community outreach, an 
accessible online reporting portal is essential to fostering a 
culture of safety. Furthermore, enhancing the completeness of 
ADR reports is critical for effective signal detection and ensur-
ing patient safety. Strategies to achieve this include mandating 
completion of key data fields, implementing automated prompts, 
and conducting regular staff training. Regulatory focus on data 
quality and regular audits can incentivise thorough documenta-
tion and strengthen the pharmacovigilance framework.

4.3   |   Recommendations for Further Research

Further research should focus on identifying barriers to ADR 
reporting, especially among consumers, through qualitative 
studies that explore perceptions and awareness. Longitudinal 
studies are needed to assess the impact of educational interven-
tions or policy changes on reporting patterns. Continuous mon-
itoring of ADR trends is vital, particularly for serious cases, to 
understand the causal relationships between medications and 
adverse effects. Collaboration with regional and international 
pharmacovigilance organisations can enhance data compara-
bility and promote shared learning.

5   |   Limitations

This study has several limitations. Because of the retrospec-
tive nature, we cannot draw conclusions about cause and ef-
fect. Many reports lacked key information, including severity, 
action taken, dose, indication, and reaction onset time. We 
often lacked data on why the drug was given. When this was 
available, it mostly related to infectious diseases and vaccina-
tion campaigns. This suggests most data come from mass drug 
administration programs. As a result, applying these findings 
to regular healthcare settings is difficult. We used only basic 
statistical tests, such as the chi-square test, and did not adjust 
for other potential influencing factors. Therefore, our associa-
tions are descriptive, not causal. There may be underreporting 
from consumers, more reports from healthcare professionals, 
and a lack of follow-up data. This makes it hard to assess long-
term outcomes. These issues limit the extent to which we can 
generalise the results to other African or low- and middle-
income countries. Still, our findings provide a broad overview 
of how adverse drug reactions are reported and the trends in 
Sierra Leone.

6   |   Conclusion

The findings reveal significant trends in ADR reporting, in-
cluding a higher prevalence among female patients and younger 
adults aged 18–44. The predominance of reports related to anti-
infectives, particularly medications used for helminthic and 
parasitic infections, underscores the influence of mass drug 
campaigns and the increased accessibility of these medications.

TABLE 5    |    Association between reporter type and completeness 
score.

ADR variable

Completeness 
mean score 

(±SD) p*

Reporter type Physicians 0.54 (±0.29) < 0.001

Pharmacists 0.78 (±0.22)

Other 
healthcare 

professionals

0.58 (±0.28)

Consumers/
non- 

healthcare 
professionals

0.60 (±0.12)

Unknown 0.44 (±0.25)

Total 0.65 (±0.27)

*Kruskal-Wallis H test used to compare completeness scores across reporter 
types. The “Total” row is presented for descriptive purposes only and was not 
included in the statistical test.
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Despite the thorough nature of the data, the study identified no-
table limitations, including incomplete reporting and low con-
sumer engagement in ADR reporting. These results emphasize 
the critical need for enhanced pharmacovigilance measures to 
ensure patient safety and improve the quality of healthcare de-
livery in Sierra Leone.

7   |   Plain Language

This study examined reports of adverse drug reactions (ADRs) in 
Sierra Leone over a 15-year period, using information from the na-
tional database called VigiFlow. ADRs are harmful effects caused 
by medications and vaccines, and monitoring them is crucial for 
patient safety. Our findings revealed that women and young adults 
were the most likely to report ADRs, particularly related to anti-
infective drugs like Ivermectin and Albendazole, which are often 
used in public health campaigns. Despite a substantial number of 
reports, we found that many lacked important details, indicating 
that drug safety monitoring could be significantly improved. We 
recommend better training for healthcare providers to enhance 
reporting practices, as well as initiatives to encourage patients to 
share their experiences with medications. By improving these re-
porting processes, we can better protect patient health and inform 
safer drug use in Sierra Leone and other similar settings.

Acknowledgements

The authors would like to thank the Pharmacy Board of Sierra Leone 
and the National Pharmacovigilance Centre for granting access to the 
VigiFlow data used in this study.

Funding

The authors have nothing to report.

Ethics Statement

This study received ethical clearance from the University of 
Witwatersrand Human Research Ethics Committee (Medical) under 
Clearance Certificate No. M230804 M240312-A-0001, as well as from 
the Sierra Leone Ethics and Scientific Review Committee.

Conflicts of Interest

The authors declare no conflicts of interest.

References

1. I. R. Edwards and J. K. Aronson, “Adverse Drug Reactions: Defi-
nitions, Diagnosis, and Management,” Lancet 356, no. 9237 (2000): 
1255–1259.

2. G. Petrova, A. Stoimenova, M. Dimitrova, M. Kamusheva, D. Petrova, 
and O. Georgiev, “Assessment of the Expectancy, Seriousness and 
Severity of Adverse Drug Reactions Reported for Chronic Obstruc-
tive Pulmonary Disease Therapy,” SAGE Open Medicine 5 (2017): 
2050312117690404, https://​doi.​org/​10.​1177/​20503​12117​690404.

3. M. Geer, P. Koul, S. Tanki, and M. Shah, “Frequency, Types, Severity, 
Preventability and Costs of Adverse Drug Reactions,” Journal of Phar-
macological and Toxicological Methods 81 (2016): 323–334.

4. M. Pirmohamed, S. James, S. Meakin, et  al., “Adverse Drug Reac-
tions as Cause of Admission to Hospital: Prospective Analysis of 18,820 

Patients,” BMJ 329, no. 7456 (2004): 15–19, https://​doi.​org/​10.​1136/​bmj.​
329.​7456.​15.

5. M. T. Angamo, L. Chalmers, C. M. Curtain, and L. R. Bereznicki, 
“Adverse Drug Reaction–Related Hospitalisations in Developed and 
Developing Countries: A Review of Prevalence and Contributing Fac-
tors,” Drug Safety 39 (2016): 847–857, https://​doi.​org/​10.​1007/​s4026​
4-​016-​0447-​5.

6. D. Formica, J. Sultana, P. Cutroneo, et al., “The Economic Burden of 
Preventable Adverse Drug Reactions: A Systematic Review of Observa-
tional Studies,” Expert Opinion on Drug Safety 17, no. 7 (2018): 681–695, 
https://​doi.​org/​10.​1080/​14740​338.​2018.​1482394.

7. J. Sultana, P. Cutroneo, and G. Trifirò, “Clinical and Economic Bur-
den of Adverse Drug Reactions,” Journal of Pharmacology and Phar-
macotherapeutics 4, no. 1 (2013): S73–S77, https://​doi.​org/​10.​4103/​
0976-​500X.​120957.

8. World Health Organization, “The Importance of Pharmacovigilance: 
Safety Monitoring of Medicinal Products 2002,” https://​iris.​who.​int/​
handle/​10665/​​42493​.

9. World Health Organization, Pharmacovigilance: The Science and 
Activities Relating to the Detection, Assessment, Understanding and Pre-
vention of Adverse Effects or Any Other Medicine- Or Vaccine-Related 
Problem (World Health Organization, 2024), accessed March 22, 2024, 
https://​www.​who.​int/​teams/​​regul​ation​-​prequ​alifi​cation/​regul​ation​-​
and-​safety/​pharm​acovi​gilance.

10. S. Ozawa, D. R. Evans, S. Bessias, et al., “Prevalence and Estimated 
Economic Burden of Substandard and Falsified Medicines in Low- and 
Middle-Income Countries: A Systematic Review and Meta-Analysis,” 
JAMA Network Open 1, no. 4 (2018): e181662, https://​doi.​org/​10.​1001/​
jaman​etwor​kopen.​2018.​1662.

11. R. Kiguba, S. Olsson, and C. Waitt, “Pharmacovigilance in Low-and 
Middle-Income Countries: A Review With Particular Focus on Africa,” 
British Journal of Clinical Pharmacology 89, no. 2 (2023): 491–509, 
https://​doi.​org/​10.​1111/​bcp.​15193​.

12. A. J. Feeney, J. A. Goad, and G. T. Flaherty, “Global Perspective of 
the Risks of Falsified and Counterfeit Medicines: A Critical Review 
of the Literature,” Travel Medicine and Infectious Disease 61 (2024): 
102758, https://​doi.​org/​10.​1016/j.​tmaid.​2024.​102758.

13. J.-U. Stegmann, V. Jusot, O. Menang, et al., “Challenges and Lessons 
Learned From Four Years of Planning and Implementing Pharmacovig-
ilance Enhancement in Sub-Saharan Africa,” BMC Public Health 22, no. 
1 (2022): 1568.

14. H. Y. Garashi, D. T. Steinke, and E. I. Schafheutle, “A Systematic 
Review of Pharmacovigilance Systems in Developing Countries Using 
the WHO Pharmacovigilance Indicators,” Therapeutic Innovation & 
Regulatory Science 56, no. 5 (2022): 717–743, https://​doi.​org/​10.​1007/​
s4344​1-​022-​00415​-​y.

15. L. Nyame, H. Xue, J. Yu, E. D. Fiagbey, K. P. Thomford, and W. Du, 
“Characteristics and Trends in Adverse Drug Reactions in Ghana—Ev-
idence of Spontaneous Reports, 2005—2021,” Naunyn-Schmiedeberg's 
Archives of Pharmacology 398 (2024): 1–16, https://​doi.​org/​10.​1007/​
s0021​0-​024-​02914​-​4.

16. J. T. Masuka and S. Khoza, “An Analysis of the Trends, Character-
istics, Scope, and Performance of the Zimbabwean Pharmacovigilance 
Reporting Scheme,” Pharmacology Research & Perspectives 8, no. 5 
(2020): e00657.

17. B. Kumar, K. Nayak, H. Singh, N. Dulhani, P. Singh, and P. Tewari, 
“A Pharmacovigilance Study in Medicine Department of Tertiary Care 
Hospital in Chhattisgarh (Jagdalpur), India,” Journal of Young Pharma-
cists 2, no. 1 (2010): 95–100.

18. O. Awodele, R. Aliu, I. Ali, Y. Oni, and C. M. Adeyeye, “Patterns 
of Adverse Drug Reaction Signals in NAFDAC Pharmacovigilance 
Activities From January to June 2015: Safety of Drug Use in Nigeria,” 

 10991557, 2026, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pds.70344 by U

niversity O
f T

echnology Sydney, W
iley O

nline L
ibrary on [08/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1177/2050312117690404
https://doi.org/10.1136/bmj.329.7456.15
https://doi.org/10.1136/bmj.329.7456.15
https://doi.org/10.1007/s40264-016-0447-5
https://doi.org/10.1007/s40264-016-0447-5
https://doi.org/10.1080/14740338.2018.1482394
https://doi.org/10.4103/0976-500X.120957
https://doi.org/10.4103/0976-500X.120957
https://iris.who.int/handle/10665/42493
https://iris.who.int/handle/10665/42493
https://www.who.int/teams/regulation-prequalification/regulation-and-safety/pharmacovigilance
https://www.who.int/teams/regulation-prequalification/regulation-and-safety/pharmacovigilance
https://doi.org/10.1001/jamanetworkopen.2018.1662
https://doi.org/10.1001/jamanetworkopen.2018.1662
https://doi.org/10.1111/bcp.15193
https://doi.org/10.1016/j.tmaid.2024.102758
https://doi.org/10.1007/s43441-022-00415-y
https://doi.org/10.1007/s43441-022-00415-y
https://doi.org/10.1007/s00210-024-02914-4
https://doi.org/10.1007/s00210-024-02914-4


13 of 14Pharmacoepidemiology and Drug Safety, 2026

Pharmacology Research & Perspectives 6, no. 5 (2018): e00427, https://​
doi.​org/​10.​1002/​prp2.​427.

19. H. H. Ampadu, J. Hoekman, M. L. de Bruin, et al., “Adverse Drug 
Reaction Reporting in Africa and a Comparison of Individual Case 
Safety Report Characteristics Between Africa and the Rest of the World: 
Analyses of Spontaneous Reports in VigiBase,” Drug Safety 39 (2016): 
335–345, https://​doi.​org/​10.​1007/​s4026​4-​015-​0387-​4.

20. C. K. Ogar, A. Abiola, D. Yuah, et al., “A Retrospective Review of 
Serious Adverse Drug Reaction Reports in the Nigerian VigiFlow Data-
base From September 2004 to December 2016,” Pharmaceutical Medi-
cine 33 (2019): 145–157.

21. A. M. Schurig, M. Böhme, K. S. Just, et al., “Adverse Drug Reactions 
(ADR) and Emergencies: The Prevalence of Suspected ADR in Four 
Emergency Departments in Germany,” Deutsches Ärzteblatt Interna-
tional 115, no. 15 (2018): 251–258.

22. E. Lopez-Gonzalez, M. T. Herdeiro, and A. Figueiras, “Determi-
nants of Under-Reporting of Adverse Drug Reactions: A Systematic Re-
view,” Drug Safety 32 (2009): 19–31.

23. R. Adisa, O. R. Adeniyi, and T. O. Fakeye, “Knowledge, Awareness, 
Perception and Reporting of Experienced Adverse Drug Reactions 
Among Outpatients in Nigeria,” International Journal of Clinical Phar-
macy 41, no. 4 (2019): 1062–1073, https://​doi.​org/​10.​1007/​s1109​6-​019-​
00849​-​9.

24. P. K. T. Adu-Gyamfi, K. B. Mensah, J. Ocansey, et al., “Assessment 
of Knowledge, Practices, and Barriers to Pharmacovigilance Among 
Nurses at a Teaching Hospital, Ghana: A Cross-Sectional Study,” BMC 
Nursing 21, no. 1 (2022): 242, https://​doi.​org/​10.​1186/​s1291​2-​022-​
00965​-​4.

25. A. Daniel and A. S. Muhammad, “Adverse Drug Reactions Report-
ing Among Health Professionals in Government Hospitals in Katsina 
State, Nigeria,” Texila International Journal of Public Health 9, no. 3 
(2021): 10–23, https://​doi.​org/​10.​21522/​​TIJPH.​2013.​09.​03.​002.

26. “Sierra Leone Pharmacy and Drugs Act of 2001 (Government of Si-
erra Leone),” 2001.

27. F. Thomas, O. T. Abiri, J. P. Komeh, et al., “Inconsistent Country-
Wide Reporting of Adverse Drug Reactions to Antimicrobials in Sierra 
Leone (2017-2021): A Wake-Up Call to Improve Reporting,” Interna-
tional Journal of Environmental Research and Public Health 19, no. 6 
(2022): 3264, https://​doi.​org/​10.​3390/​ijerp​h1906​3264.

28. O. T. Abiri and W. C. Johnson, “Pharmacovigilance Systems in 
Resource-Limited Settings: An Evaluative Case Study of Sierra Leone,” 
Journal of Pharmaceutical Policy and Practice 12 (2019): 1–8, https://​doi.​
org/​10.​1186/​s4054​5-​019-​0173-​2.

29. B. A. Adenuga, D. Kibuule, K. D. S. Bamitale, and T. W. Rennie, “Ef-
fective Integration of Pharmacovigilance Systems at Public Health Fa-
cilities in Resource-Limited Settings: A Qualitative Study,” Research in 
Social and Administrative Pharmacy 16, no. 8 (2020): 1111–1116, https://​
doi.​org/​10.​1016/j.​sapha​rm.​2019.​11.​001.

30. A. O. Isah, “Drug Safety in Emerging Countries—A Perspective 
From Nigeria,” Clinical Therapeutics 35, no. 8S (2013): e118, https://​doi.​
org/​10.​1016/j.​clint​hera.​2013.​07.​365.

31. F. Thomas, O. T. Abiri, J. M. Kallon, et  al., “Adverse Events Fol-
lowing Immunization With Novel Oral Polio Vaccine Type 2, and the 
Experience and Challenges of Reporting in Sierra Leone [Response to 
Letter],” Drug Healthcare and Patient Safety 16 (2024): 115–116, https://​
doi.​org/​10.​2147/​dhps.​S496511.

32. WHO Collaborating Centre for Drug Statistics Methodology, “Guide-
lines for ATC Classification and DDD Assignment 2024,”.

33. International Council for Harmonisation, Medical Dictionary for 
Regulatory Activities (MedDRA) (International Council for Harmonisa-
tion, 2025), https://​www.​meddra.​org/​.

34. T. Bergvall, G. N. Norén, and M. Lindquist, “vigiGrade: A Tool to 
Identify Well-Documented Individual Case Reports and Highlight Sys-
tematic Data Quality Issues,” Drug Safety 37, no. 1 (2014): 65–77, https://​
doi.​org/​10.​1007/​s4026​4-​013-​0131-​x.

35. L. Aagaard, J. Strandell, L. Melskens, P. S. Petersen, and E. H. 
Hansen, “Global Patterns of Adverse Drug Reactions Over a Decade: 
Analyses of Spontaneous Reports to VigiBase,” Drug Safety 35 (2012): 
1171–1182.

36. M. Matlala, M. Lubbe, and H. Steyn, “Profile of Adverse Drug Re-
action Reports in South Africa: An Analysis of VigiBase for the Year 
2017,” South African Medical Journal 113, no. 6 (2023): 1205–1212.

37. I. A. Oreagba, K. A. Oshikoya, C. Ogar, et al., “Adverse Reactions to 
Fluoroquinolones in the Nigerian Population: An Audit of Reports Sub-
mitted to the National Pharmacovigilance Centre From 2004 to 2016,” 
Pharmacology Research & Perspectives 5, no. 2 (2017): e00297, https://​
doi.​org/​10.​1002/​prp2.​297.

38. R. Arulmani, S. Rajendran, and B. Suresh, “Adverse Drug Reaction 
Monitoring in a Secondary Care Hospital in South India,” British Jour-
nal of Clinical Pharmacology 65, no. 2 (2008): 210–216.

39. J. Jose and P. G. Rao, “Pattern of Adverse Drug Reactions Notified by 
Spontaneous Reporting in an Indian Tertiary Care Teaching Hospital,” 
Pharmacological Research 54, no. 3 (2006): 226–233.

40. K. Nakagawa and A. Kajiwara, “Female Sex as a Risk Factor for Ad-
verse Drug Reactions,” Nihon Rinsho 73, no. 4 (2015): 581–585.

41. C. Lacroix, A. Maurier, B. Largeau, et al., “Sex Differences in Ad-
verse Drug Reactions: Are Women More Impacted?,” Thérapie 78, no. 2 
(2023): 175–188, https://​doi.​org/​10.​1016/j.​therap.​2022.​10.​002.

42. S. Watson, O. Caster, P. A. Rochon, and H. Den Ruijter, “Reported 
Adverse Drug Reactions in Women and Men: Aggregated Evidence 
From Globally Collected Individual Case Reports During Half a Cen-
tury,” EClinicalMedicine 17 (2019): 100188.

43. E. M. Rodenburg, B. H. C. Stricker, and L. E. Visser, “Sex-Related 
Differences in Hospital Admissions Attributed to Adverse Drug Reac-
tions in The Netherlands,” British Journal of Clinical Pharmacology 71, 
no. 1 (2011): 95–104.

44. E. Asampong, K. Dwuma-Badu, J. Stephens, et al., “Health Seeking 
Behaviours Among Electronic Waste Workers in Ghana,” BMC Public 
Health 15, no. 1 (2015): 1–9, https://​doi.​org/​10.​1186/​s1288​9-​015-​2376-​z.

45. J. A. Kabba, P. B. James, Z. Li, et al., “Prescribing for Patients Seek-
ing Maternal and Child Healthcare in Sierra Leone: A Multiregional 
Retrospective Cross-Sectional Assessments of Prescribing Pattern 
Using WHO Drug Use Indicators,” Risk Management and Healthcare 
Policy 13 (2020): 2525–2534.

46. Health Action International, “Direct Patient Reporting in the Euro-
pean Union December 16, 2024,” 2015.

47. A. K. Aung, M. J. Tang, N. R. Adler, et al., “Adverse Drug Reactions 
Reported by Healthcare Professionals: Reaction Characteristics and 
Time to Reporting,” Journal of Clinical Pharmacology 58, no. 10 (2018): 
1332–1339, https://​doi.​org/​10.​1002/​jcph.​1137.

48. M. A. Hadi, C. F. Neoh, R. M. Zin, M. E. Elrggal, and E. Cheema, 
“Pharmacovigilance: Pharmacists' Perspective on Spontaneous Ad-
verse Drug Reaction Reporting,” Integrated Pharmacy Research and 
Practice 6 (2017): 91–98.

49. Z. G. Anebo and N. Abacioglu, “Patterns of Adverse Drug Reaction 
Reporting in Ethiopia: A Database Analysis of Spontaneous Reports 
From 2013 to 2018,” Asian Pacific Journal of Tropical Medicine 15, no. 
2 (2022): 56–62.

50. J. E. Machado-Alba, M. J. Londoño-Builes, L. F. Echeverri-Cataño, 
and S. A. Ochoa-Orozco, “Adverse Drug Reactions in Colombian Pa-
tients, 2007-2013: Analysis of Population Databases,” Biomédica 36, no. 
1 (2016): 59–66.

 10991557, 2026, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pds.70344 by U

niversity O
f T

echnology Sydney, W
iley O

nline L
ibrary on [08/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/prp2.427
https://doi.org/10.1002/prp2.427
https://doi.org/10.1007/s40264-015-0387-4
https://doi.org/10.1007/s11096-019-00849-9
https://doi.org/10.1007/s11096-019-00849-9
https://doi.org/10.1186/s12912-022-00965-4
https://doi.org/10.1186/s12912-022-00965-4
https://doi.org/10.21522/TIJPH.2013.09.03.002
https://doi.org/10.3390/ijerph19063264
https://doi.org/10.1186/s40545-019-0173-2
https://doi.org/10.1186/s40545-019-0173-2
https://doi.org/10.1016/j.sapharm.2019.11.001
https://doi.org/10.1016/j.sapharm.2019.11.001
https://doi.org/10.1016/j.clinthera.2013.07.365
https://doi.org/10.1016/j.clinthera.2013.07.365
https://doi.org/10.2147/dhps.S496511
https://doi.org/10.2147/dhps.S496511
https://www.meddra.org/
https://doi.org/10.1007/s40264-013-0131-x
https://doi.org/10.1007/s40264-013-0131-x
https://doi.org/10.1002/prp2.297
https://doi.org/10.1002/prp2.297
https://doi.org/10.1016/j.therap.2022.10.002
https://doi.org/10.1186/s12889-015-2376-z
https://doi.org/10.1002/jcph.1137


14 of 14 Pharmacoepidemiology and Drug Safety, 2026

51. J. Marques, I. Ribeiro-Vaz, A. C. Pereira, and J. Polónia, “A Survey of 
Spontaneous Reporting of Adverse Drug Reactions in 10 Years of Activ-
ity in a Pharmacovigilance Centre in Portugal,” International Journal of 
Pharmacy Practice 22, no. 4 (2014): 275–282.

52. N. B. Yousef, N. Yenugadhati, N. Alqahtani, et al., “Patterns of Ad-
verse Drug Reactions (ADRs) in Saudi Arabia,” Saudi Pharmaceutical 
Journal 30, no. 1 (2022): 8–13.

53. M. Tsuchiya, T. Obara, M. Miyazaki, A. Noda, C. Takamura, and N. 
Mano, “The Quality Assessment of the Japanese Adverse Drug Event 
Report Database Using vigiGrade,” International Journal of Clinical 
Pharmacy 42 (2020): 728–736.

54. A. Y. Ezeuko, U. E. Ebenebe, C. C. Nnebue, and J. O. Ugoji, “Factors 
Associated With the Reporting of Adverse Drug Reactions by Health 
Workers in Nnewi Nigeria,” International Journal of Preventive Medi-
cine 6, no. 1 (2015): 25.

55. K. A. Oshikoya and J. O. Awobusuyi, “Perceptions of Doctors to Ad-
verse Drug Reaction Reporting in a Teaching Hospital in Lagos, Nige-
ria,” BMC Clinical Pharmacology 9 (2009): 1–8.

56. T. A. Conteh, F. Thomas, O. T. Abiri, et al., “Quality of Reporting 
of Adverse Drug Reactions to Antimicrobials Improved Following Op-
erational Research: A Before-And-After Study in Sierra Leone (2017–
2023),” Tropical Medicine and Infectious Disease 8, no. 10 (2023): 470, 
https://​doi.​org/​10.​3390/​tropi​calme​d8100470.

57. A. F. Asare, G. T. Sabblah, R. O. Buabeng, et al., “Adverse Events 
Following COVID-19 Vaccination: A Comprehensive Analysis of Spon-
taneous Reporting Data in Ghana,” PLOS Global Public Health 4, no. 9 
(2024): e0003770.

58. T. Feyisa, D. Bekele, B. Tura, A. Adem, and F. Nugusu, “To Elim-
inate Trachoma: Azithromycin Mass Drug Administration Coverage 
and Associated Factors Among Adults in Goro District, Southeast Ethi-
opia,” PLoS Neglected Tropical Diseases 16, no. 6 (2022): e0010169.

59. T. Wamyil-Mshelia, S. Madaki, S. Isiyaku, et al., “Treatment Cov-
erage of Mass Administration of Azithromycin Among Children Aged 
1–11 Months in 21 Districts of Kebbi State, Nigeria,” International 
Health 15 (2023): ii12–ii18, https://​doi.​org/​10.​1093/​inthe​alth/​ihad086.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section. Data S1: pds70344-sup-0001-Tables.
docx. 

 10991557, 2026, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pds.70344 by U

niversity O
f T

echnology Sydney, W
iley O

nline L
ibrary on [08/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.3390/tropicalmed8100470
https://doi.org/10.1093/inthealth/ihad086

	Trends and Patterns of Adverse Drug Reaction Reporting in Sierra Leone: A Retrospective Analysis of VigiFlow Data (2008–2022)
	ABSTRACT
	Summary
	1   |   Introduction
	2   |   Method
	2.1   |   Study Design
	2.2   |   Data Source
	2.3   |   Data Extraction and Variable Specification
	2.4   |   Socio-Demographic Variables
	2.5   |   ADR Variables
	2.6   |   Data Analysis

	3   |   Results
	3.1   |   Sociodemographic and ADR Variables
	3.2   |   Type of Reporter
	3.3   |   Onset Time of Reactions and Number of Reactions Per Report
	3.4   |   Dose and Action Taken
	3.5   |   Indications for Use
	3.6   |   Suspected Medicines
	3.7   |   ADRs By MedDRA Preferred Terms
	3.8   |   Seriousness of ADRs
	3.9   |   Outcomes of ADRs
	3.10   |   Suspected Medicines Per ATC Group
	3.11   |   ADRs By System Organ Classification
	3.12   |   Trends in Adverse Drug Reactions
	3.13   |   Completeness of ADR Reporting
	3.14   |   Association Between Socio-Demographics and ADR Variables

	4   |   Discussion
	4.1   |   Summary of Main Findings
	4.2   |   Implications for Policy and Practice
	4.3   |   Recommendations for Further Research

	5   |   Limitations
	6   |   Conclusion
	7   |   Plain Language
	Acknowledgements
	Funding
	Ethics Statement
	Conflicts of Interest
	References


