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Abstract

Background Despite Africa’s significant infectious disease burden, it is underrepresented in global vaccine clinical
trials. While this trend is slowly reversing, it is important to recognize and mitigate the challenges that arise when con-
ducting vaccine clinical trials in this environment. These challenges stem from a variety of factors peculiar to the pop-
ulation and may negatively impact adverse event collection and reporting if not properly addressed.

Methods As a team of clinical researchers working within the MRCG (Medical Research Council Unit The Gambia),
we have conducted 12 phase 1 to 3 vaccine trials over the past 10 years. In this article, we discuss the challenges we
face and the strategies we have developed to improve the collection and reporting of adverse events in low-income
settings.

QOutcome.

Healthcare-seeking behaviors in the Gambia are influenced by spiritual and cultural beliefs as well as barriers

to accessing orthodox healthcare; participants in trials may resort to non-orthodox care, reducing the accuracy

of reported adverse events. To address this, trial eligibility criteria prohibit self-treatment and herbal product use dur-
ing trials. Instead, round-the-clock care is provided to trial participants, facilitating safety follow-up.

Constraints in the healthcare system in the Gambia such as limitations in diagnostic tools limit the specificity of diag-
nosis when reporting adverse events. To overcome these challenges, the Medical Research Council Unit maintains
a Clinical Services Department, offering medical care and diagnostic services to study participants.

Sociocultural factors, including low literacy rates and social influences, impact adverse event collection. Solicited
adverse events are collected during home visits on paper-based or electronic report forms.

Community engagement meetings are held before each study starts to inform community stakeholders

about the study and answer any questions they may have. These meetings ensure that influential members

of the community understand the purpose of the study and the risks and benefits of participating in the trial. This
understanding makes them more likely to support participation within their communities.
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Conclusion Conducting ethical vaccine clinical trials in resource-limited settings requires strategies to accurately col-
lect and report adverse events. Our experiences from the Gambia offer insights into adverse event collection in these

settings.

Keywords Adverse events, Clinical trials, Low-income countries, Sub-Saharan Africa

Introduction

Clinical trials play a crucial role in assessing the efficacy
and safety of medicines, vaccines, and other treatment
methods before licensure and in subsequently optimizing
their use in new populations and according to new dos-
ing schedules [1]. However, while Africa comprises 17%
of the world’s population and carries around 25% of the
global disease burden [2, 3], this is not reflected in the
number of clinical trials undertaken on the continent [4,
5]. Conducting clinical trials in Africa is vital for devel-
oping vaccines and treatments for diseases that primarily
burden the region [6]. First, significant progress has been
made in the development of vaccines for malaria and
Ebola virus disease only through clinical trials conducted
here [7, 8]. The high incidence of malaria, with over 90%
of cases occurring in the region [9], makes it possible
to assess efficacy while keeping in line with the ethical
principles of equity and justice. Second, extrapolating
data from other settings and populations to guide policy
in Africa may be unsafe due to distinct socioeconomic,
genetic, and environmental differences between regions
[6, 10, 11]. For example, while the efficacy of the oral
rotavirus vaccines in trials conducted in high-income
countries was over 90% over the first 2 years of life, in
low-income settings in Africa and elsewhere, the efficacy
was considerably lower at below 35% over the first 2 years
of life [12]. Finally, as demonstrated during COVID-19,
the continent cannot rely on the equitable distribution
of vaccines, even in the context of a global pandemic
[13]. The Partnership for African Vaccine Manufactur-
ing (PAVM), led by the African Union and Africa Centres
for Disease Control and Prevention, is addressing this
and aims for 60% of vaccines to be manufactured locally
on the continent by 2040 [14]. Conducting clinical trials
in Africa will contribute to this vision by building local
expertise and capacity as well as establishing regulatory
frameworks and quality standards essential for vaccine
manufacturing.

International ethical standards, including the Dec-
laration of Helsinki and the International Council on
Harmonization Guidelines for Good Clinical Practice
(ICH-GCP), have been established to harmonize the
conduct of clinical trials across settings and ensure the
safety of participants [15, 16]. According to the ICH-GCP
(ICH GCP, E6(R2) 1.2), an adverse event (AE) is defined
as “any untoward medical occurrence in a participant

administered a study product, which does not necessarily
have a causal relationship with the study product itself”
An adverse event is defined as serious (i.e., an SAE) if it
results in death, is life-threatening, requires inpatient
hospitalization or prolongation of existing hospitaliza-
tion, and results in persistent or significant disability/
incapacity or a congenital anomaly/birth defect [17].
Good clinical practice guidelines require that all serious
adverse events be reported to the relevant sponsor and
institutional review board; hence, the identification and
reporting of adverse events are important components
of ensuring safety in vaccine clinical trials [18]. Fur-
thermore, vaccines are generally held to a higher safety
standard than other medications as they are generally
administered to healthy individuals for disease preven-
tion rather than treatment [19]. Consequently, accurately
collecting and reporting adverse events comprehensively
in vaccine clinical trials is vital to ensuring public trust in
the vaccine development process [20, 21].

Context

The Gambia has a population of 2.4 million people, with a
gross domestic product per capita of $808 [22]. Although
progress has been made in recent years [23], the under-5
mortality rate, of 47.9 deaths per 1000 live births, is signif-
icantly above the average of 5 deaths per 1000 live births
in high-income countries [24, 25]. Lower respiratory tract
infections and diarrheal diseases are major contributors
to child morbidity and mortality [26—28]. The physician
and nurse density in the Gambia is 1.4 doctors and 19.4
nurses and midwives per 10,000 population respectively,
compared to an average of 33.4 doctors and 114.9 nurses
and midwives in high-income countries [29].

English is the official national language of the Gambia;
however, adult literacy rates are relatively low, at 51.2%
for women and 65.2% for men [30]. A wide range of lan-
guages are spoken, but they are not commonly used in
written form. These include Mandinka (38%), Wolof
(18%), and Fula (21%) [31, 32]. Thirty-three per cent of the
population have access to the Internet [33]. Overall, 95%
of the Gambian population is Muslim, with Christian-
ity and West African traditional religions making up the
remainder [31].

The Medical Research Council Unit The Gam-
bia (MRCG) is a research institution that has been
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conducting medical research in the Gambia and else-
where in West Africa for over 75 years. The first trials as
well as key efficacy trials of Haemophilus influenzae type
b (Hib) and pneumococcal-conjugate vaccines and the
first trials of the RTS/S malaria vaccine in Africa were
conducted at the Unit [34—40]. As a team of research-
ers working within the MRCG, we have conducted 12
phase 1 to 3 vaccine trials over the past 10 years. These
trials have ranged in size from less than 100 to more than
3000 participants, enrolling newborns, infants, children,
and adults as well as a series of trials enrolling pregnant
women, achieving retention rates ranging from 603/660
[91.4%] to 345/346 [99.7%]. Consequently, we have
gained considerable experience collecting and reporting
adverse events in this setting.

In this article, we explore the context-specific issues
and the strategies we have developed to ensure we collect
robust safety data in our context.

Health-seeking behavior

Healthcare-seeking behaviors are defined as actions an
individual undertakes to find a remedy when they have
a health problem [41]. These behaviors are influenced
by religious and cultural beliefs as well as the availabil-
ity, accessibility, and affordability of healthcare [42, 43].
Health-seeking behaviors are particularly important in
vaccine trials because participants are typically healthy
and may dismiss mild symptoms as unrelated to the study
product. A study conducted in the Gambia revealed that
only half of parents of children under 5 with a febrile
illness sought initial care at a health facility, with 12%
first visiting a pharmacy and 5% consulting a traditional
healer. Forty-nine percent of individuals chose to seek
care from alternative health providers due to their greater
accessibility within the local community [42].

Self-medication

When participants or their parents (in pediatric popula-
tions) opt for self-treatment, we find that they may not
disclose clinical events they experience to clinical trial
staff. Furthermore, side effects of these unreported con-
comitant medications may be incorrectly reported as
adverse events due to the investigational product. This
is especially important as the country has historically
lacked the necessary laboratory facilities for quality con-
trol checks on imported drugs, leading to instances of
unsafe medications being available over the counter. For
instance, between June to September 2022, 66 children
died due to contaminated cough syrup containing dieth-
ylene glycol and ethylene glycol sold over the counter
[44]. This was traced to an Indian pharmaceutical manu-
facturer and has resulted in a significant tightening in the
application of import regulations.
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Traditional/spiritual healers

It has been estimated that over 80% of the population
of sub-Saharan Africa uses traditional medicines, either
independently or as an adjunct to orthodox medicine
[45]. Many Gambians believe illness has either a bio-
medical basis (referred to as kuray keso in Mandinka)
or is a result of supernatural causes (ming kesa sande in
Mandinka), such as djinn spirits and witchcraft [46]. For
example, seizures are often believed to be of spiritual ori-
gin. These strongly held beliefs about the spiritual origin
of disease can be resistant to change. Participants seeking
the services of a traditional healer may forget to report
adverse events once symptoms resolve or may choose to
conceal them, perceiving them to be outside the realm of
biomedicine.

Additionally, some herbal medications have been
reported to be toxic to the liver or kidneys [47, 48]. For
example, a study conducted in Nigeria found that over
one-third of cases of acute tubular necrosis were due
to the use of traditional herbal medicines [49]. It is fre-
quently challenging to clearly define the impact of the
concurrent use of traditional medicines and their asso-
ciated side effects in the reporting and assessment of
adverse events in clinical trials. Moreover, in most cases,
there is limited information about the nature of the medi-
cations taken, which are not labeled or regulated in the
same way, making it difficult to establish definitively what
was consumed.

Strategies

To limit the impact of self-medication, a requirement for
participants to abstain from self-treatment and the use
of herbal products during the trial is typically included
within the eligibility criteria for the trial [50-52]. This is
reaffirmed at each study visit. Furthermore, study sites
maintain an on-call rota of clinicians, nurses, field work-
ers, and drivers to respond to any concerns out-of-hours,
thus minimizing the need to seek alternative forms of
care. Participants are provided with mobile phones that
enable free phone calls to the trial staff. This enables par-
ticipants to contact the study team at any time and allows
the study team to reach out for safety follow-up. When
a participant calls the team to report a medical concern,
different approaches are taken depending on the nature
of the complaint; the participant may be reassured, vis-
ited at home, or transported to the MRCG clinic for an
in-person consultation, where free treatment is provided
according to accepted medical standards in the Gam-
bia. In cases where participants are visited at home, all
decisions about health concerns are made together with
a study doctor. This ensures that all adverse events and
concomitant medications are captured and recorded.
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When encouraging participants to avoid traditional
medicines, it is crucial to approach this non-judgmen-
tally, to avoid under-reporting related to social desirabil-
ity and the perceived biomedical focus of the study team.
Participants are encouraged to disclose any herbal prod-
ucts used and reminded to contact study staff for all clini-
cal concerns. One study indicated that over 50% of users
of traditional medicine failed to disclose their use to their
healthcare providers [53].

Health systems

The Gambia, like many sub-Saharan African countries,
has a healthcare system with finite human resources,
physical infrastructure, and diagnostic and clinical supply
capacity. The collection and reporting of adverse events
must be considered with such limitations in mind.

Healthcare provision

Providing free healthcare to participants in the context
of a constrained healthcare system can paradoxically
result in overreporting adverse events due to partici-
pants reporting illnesses to obtain free medication for
other family members. In addition, the provision of free
medical care may be perceived as an undue influence on
a participant’s decision to join a trial and risks some par-
ents allowing their child to join a study solely for access
to medication, rather than making an informed decision
based on understanding the purpose, risks and benefits
of the trial.

Diagnostic limitations

With limited support from routine laboratory and radi-
ological services, clinicians depend more heavily on
clinical skills alone to make diagnoses. This limitation
typically reduces the specificity of diagnoses. Moreover,
cultural beliefs and the short time to burial following
death in the Islamic religion, as well as limited capacity
for postmortem examination, reduce the ability to deter-
mine the cause of death, even in trial participants.

Lack of reliable background data

The absence of robust epidemiological and surveillance
data may hinder the analysis of vaccine safety signals.
During active follow-up on adverse events in trials, there
may be an increase in reported safety events due to the
nature of follow-up, compared to data based on passive
reporting which may or may not be available. This risks
generating apparent safety signals in trials and raising
safety concerns that may not be warranted.

Strategies
Accurate collection of adverse events offers indirect ben-
efits to the parents, providing an opportunity for health
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education on optimal feeding practices and other rele-
vant healthcare-related topics. In addition, MRCG has an
established Clinical Services Department (CSD) that pro-
vides outpatient and inpatient medical care to study par-
ticipants as well as the local population. The department
also runs ISO15189 and Good Clinical Laboratory Prac-
tice (GCLP) accredited laboratory services and radiology
services. Furthermore, studies may establish trial-specific
additional capacity to characterize adverse events of spe-
cial interest more fully, such as using respiratory virus
multiplex panels and bacterial culture and serotyping. In
cases where participants die outside a healthcare facility,
verbal autopsies are conducted. These involve standard-
ized interviews with the deceased person’s next of kin
to determine the cause of death. One study found 67%
to 80% concordance between the diagnosis from verbal
autopsy and the diagnosis on the death certificate [54].
The use of the minimally invasive autopsy procedures
currently under development in related context may fur-
ther improve this in the future [55].

To limit the overreporting of illnesses during clinical
trials, clinical guidelines are used to ensure only medica-
tions routinely used in the Gambian healthcare system
are prescribed and that thorough clinical assessments
are undertaken ensuring the provision of medications to
trial participants alone based on clinical indication. The
MRCG has also conducted a wide variety of epidemiolog-
ical studies to enhance the understanding of background
disease rates including within three established Health
and Demographic Surveillance Systems.

Sociocultural considerations

Literacy rates

In many clinical trials conducted in high-income settings
with high literacy rates and internet penetration, partici-
pants are provided with diary cards or smartphone apps
to document solicited adverse events in the days fol-
lowing the administration of the study product [56, 57].
While this approach facilitates the systematic and real-
time collection of adverse events, replicating it in settings
in which literacy is limited and internet access inconsist-
ent is challenging. Participants may struggle to reliably
self-report adverse events on a diary card or smartphone

app.

Highly mobile population

Due to historical factors and shared linguistic and cul-
tural features, tribes and families span international
borders, leading to significant internal and international
migration between the Gambia, Senegal, Guinea-Bissau,
and Guinea-Conakry [58]. Participants frequently travel
across international borders, presenting challenges in
collecting adverse events, particularly when they do so
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without informing the study team in advance. Rarely, this
leads to participants being lost to follow-up, resulting in
incomplete data and unreported adverse events.

Social dynamics

Social influence significantly affects individuals’ deci-
sions to participate in trials and report adverse events to
study staff [42, 59]. Healthy participants in vaccine trials
may have lower incentives to participate in the trial and
report adverse events accurately. Additionally, friends
and family may influence study participants to seek care
from alternative healthcare providers, leading to poten-
tial underreporting of adverse events. In the Gambia, a
patriarchal society, women often require approval from
husbands, fathers, or other significant male figures before
seeking medical care for themselves or their children.
This contributes to delayed reporting of adverse events
when women are compelled to wait for approval from
their fathers or husbands before contacting the study
team.

The MRCG has developed significant visibility in the
communities in which clinical studies are conducted. In
our studies, we do not offer financial incentives to par-
ticipants, yet we achieve high participation rates through
robust community engagement and support. The Unit is
well regarded due to the positive impact of research on
the communities involved. However, rumors, particularly
regarding MRCG “selling” blood samples, persist, which
may make people reluctant to enroll in studies and par-
ticipants less likely to accept blood sampling as part of
safety follow-up.

Strategies

Field staff are crucial members of the team who help to
mitigate the challenges mentioned above. To replace
diary cards given to participants, field staff conduct home
visits to collect adverse events. They are provided with
paper or electronic case report forms on tablets with
online and offline functionality which they use during
daily visits to participants’ homes following vaccination.
We rely on participants providing detailed directions to
their homes, due to the lack of street names and house
numbers in many parts of the Gambia. In addition, to
ensure data quality and consistency, a percentage of these
home visits undergo spot checks by senior field staff with
data subsequently being reviewed by a trial clinician.

To mitigate the challenge of participants moving out of
the study area, we ensure that potential participants have
no imminent travel plans for the duration of the study.
Field staff are assigned to individual participants to main-
tain regular contact throughout the study period, increas-
ing the likelihood that we are aware if participants plan to
relocate. When a participant travels out of the study area,
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contact is maintained via telephone and a field worker
is dispatched to their location to collect adverse events.
Given the small size of the Gambia, we regularly follow
participants across the country.

To ensure community engagement and support during
clinical trials, community sensitization meetings are held
at the beginning of every trial, with community advisory
boards (CAB) increasingly playing a role in the design
and set up of the studies being conducted. Community
sensitization meetings inform the community about the
upcoming trial, address questions and rumors, and obtain
permission from the village chief (Alkalo) and other key
stakeholders to conduct research in the community. At
the end of a clinical trial, open days are held to feedback
the results of the trial to the community. Community
meetings, CABs, and open days are in line with Good Par-
ticipatory Practice [60] and ensure that not only poten-
tial participants but also other influential members of the
community understand why the trial is being conducted
as well as its procedures, risks, and benefits. This under-
standing makes them likely to accommodate and support
participation within communities. Most members of the
field team are resident in the local communities and are
therefore able to detect rumors early and arrange addi-
tional community sensitization meetings to address these
rumors. Our community engagement activities have led
to routinely high recruitment and retention rates. The key
challenges we have encountered and strategies we have
implemented to address them are summarized in Table 1.

Discussion

The challenges we face in collecting adverse events are
not unique to the Gambia, as similar conditions are
prevalent in other low-income countries. These countries
often have similar health-seeking behaviors and social
dynamics, weak health systems, and populations with
low literacy rates. Therefore, we expect that the strategies
we have developed will be generally applicable in other
low-income contexts.

Implementing some strategies can be relatively straight-
forward, such as organizing community sensitization
meetings and open days to improve community engage-
ment. Requiring participants to abstain from self-med-
ication and herbal products during the study also helps
improve adverse event collection; however, studies that
implement such requirements will benefit from commit-
ting to providing healthcare for participants throughout
the study. This can be achieved by partnering with clinics
and hospitals to ensure that participants receive standard-
ized care throughout the study. Conducting home visits to
collect adverse events can also be implemented in clini-
cal trials. This active method of collecting adverse events
improves the accuracy of reported adverse events.



Bruce et al. Trials (2024) 25:579

Table 1 Summary of challenges encountered and strategies to o
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vercome them

Challenges

Strategies

Health-seeking behavior Self-medication

- Require participants to abstain from self-treatment during the trial

- Provide free, round-the-clock medical care to participants

Traditional healers

« Require participants to avoid using herbal products during the trial

- Provide free, round-the-clock medical care to participants
- Maintain a non-judgmental approach

Health systems Healthcare provision

Diagnostic limitations

« Work with MRCG CSD to provide inpatient care for participants
- Offer laboratory and radiology services at MRCG CSD

« Conduct verbal autopsies as required

Lack of reliable background data

- Conduct epidemiological studies to understand background disease rates

- Establish Health and Demographic Surveillance Systems

Sociocultural considerations Literacy rates

Highly mobile population

- Conduct home visits to collect information on adverse events
- Ensure potential participants have no imminent travel plans during the study

- Maintain regular contact throughout the study period
- Send field workers to collect adverse events from participants who travel

Social dynamics

- Organize community sensitization meetings

- Use community advisory boards
+ Hold open days for engagement

Other strategies, such as conducting epidemiological
studies and establishing health demographic surveys,
may be more difficult to implement. These are made pos-
sible by the resources available at established research
institutions like the MRCG. We recommend increased
collaboration between researchers and institutions to
allow for the pooling of resources. This will also allow
researchers to benefit from the resources available in
large institutions across the continent.

This commentary represents the experiences of a diverse
team of researchers who have worked together over time.
However, we recognize that valuable additional strategies
may have been excluded. While many of the points raised
apply beyond the Gambia, we also recognize some strate-
gies are context-specific, and local knowledge is essential
in their application in other low-income countries.

Conclusion

Conducting clinical research according to international
ethical standards in resource-limited settings is vital but
poses challenges. We have developed strategies to ensure
adverse event data are robust in vaccine trials conducted
in the Gambia. While context specific, these insights may
be of value to researchers undertaking vaccine and other
clinical trials in related settings.
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