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Introduction: Global inequality in clinical research capacity and service delivery can
be indicated simply by the proportion of clinical trials that a country or region has
registered in clinical trial registry databases. The proportion of clinical trials registered
in Africa is very low at 0.02%, even though the region accounts for approximately
15% of the world’s population. Despite the economic challenges in most African
countries, they have shown potential for growth and change in recent years.
Methods:We conducted desk reviews on the interventional clinical trials done in
Kenya, Ethiopia, and Nigeria between 2015 to May 2023. The search was done in
clinical trials repositories, and journal repositories. The search focused on
intervention clinical trials. Data was extracted by screening through the
publications and clinical trial platforms. The data extracted from the
publications included the type of clinical trial, clinical trial phase, diseases, etc.
The data extracted from the reports included: challenges in conducting
clinical trials, capacity-building efforts, and the impact of the clinical trial.
Results: The number of clinical trial studies identified in Kenya was 113 (28 were on
infant clinical trials). The study identified 97 clinical trials in Nigeria, of which 11
studies were on infant clinical trials. In Ethiopia, there were 28 clinical trials and
only five were on infant clinical trials. The landscape review also expanded to
capacity and gaps in clinical trials in the three countries. The largest proportion
of clinical trials carried out in Kenya was on injury, occupational disease, and
poisoning, 30.5% (n= 18) and the smallest proportion was on kidney disease,
neonatal disease, obstetrics, and gynecology. Most Infant clinical trials were
carried out in the area of infections and infestations 33.3% (n= 7). Most of the
challenges faced by clinical trials in the three countries include a lack of
infrastructure, a lack of human resources, and a lack of financial resources.
Implications: There is a need tomapclinical trials doneby African researchers based
in Africa to exclude the trials done by non-African researchers based in Africa.
Opportunities for clinical trials should be supported and challenges addressed.
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Introduction

Global inequality in clinical research capacity and service delivery can be determined

by the proportion of clinical trials that a country or region has registered in clinical trial

registry databases. According to the World Health Organization (WHO), clinical trials are

a type of research that studies new tests and treatments and evaluates their effects on
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human health outcomes (1). Eighty-three percent of clinical trials

have been conducted in 25 high-income countries and only 5%

have been conducted in 91 low and middle-income countries

(LMIC) (2). The proportion of clinical trials registered from

Africa (on clinicaltrials.gov) is only 0.02%, even though the

region accounts for around 15% of the world’s population (3). In

Sub-Saharan Africa (SSA), most clinical trials are conducted in

South Africa (47.3%), which has one of the largest financial

investments in health and a relatively well-developed healthcare

system (4). Only a few studies in Kenya, Ethiopia, and Nigeria

are registered on clinical trial registries and platforms. There are

also substantial capacities and gaps in clinical trials in these

particular countries.

Based on the low proportions of clinical trials registered in

Africa, this landscape analysis focuses on the number of

interventional clinical trials in Kenya, Ethiopia, and Nigeria and

also the landscape of existing capacity and gaps in clinical trials in

the three countries. Ethiopia, Nigeria, and Kenya are among the

largest countries in Africa in terms of population (3). Therefore,

they are expected to carry out more clinical trials but that is not

the case. These clinical trials seek to find out more about an

intervention or treatment while observational studies on the other

hand seek to find out the consequences to people in different

situations (1). Observational studies do not include intervention;

therefore, they do not follow the clinical trial phases (5). WHO

classifies intervention clinical trials into 4 phases: Phase I, Phase II,

Phase III, and Phase IV (2). Phase 0 studies were not considered

since they involve a very small number of participants receiving a

very small dose of a drug and only help in speeding up and

streamlining the drug approval process. Phase 0 studies only help

researchers to find out what to do and this helps in saving time

and resources that would otherwise be spent on later phases. In

phase I, researchers test a drug/treatment on between 20 and 80

people for the first time to identify side effects and safety tests (6).

In Phase II, the new drug/treatment is tested on a larger group of

people (between 100 and 300 people) for effectiveness and further

safety (6). In Phase III, the new drug/treatment is tested on a large

group of people (between 1,000 and 3,000 people) for effectiveness,

side effects monitoring, and comparisons with other similar

treatments (6). In Phase IV, the drug/treatment is already approved

by the Food and Drug Administration (FDA) and the public has

access to it, the drug safety is tracked in the general population (6).

Despite the economic challenges, the three countries (Kenya,

Ethiopia, and Nigeria) have shown potential for growth and

change in recent years. For example, Ethiopia is the second-

largest country in the world when it comes to the increase in life

expectancy over the last two decades. Ethiopia has also made

significant progress in reducing child mortality and maternal

mortality and increasing preventative primary health care as well

as in the number of medical schools (7).

In Kenya, Ethiopia, Nigeria, and Africa at large clinical trials

are mostly carried out in institutions such as hospitals. This is

because these hospitals provide ready participants for the clinical

trials. However, there are a lot of challenges which include

inadequate infrastructure at these particular hospitals that enables

them to carry out clinical trial studies efficiently and quickly (4).
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The lack of dedicated research teams in these institutions,

unreliable internet access, and lack of skilled researchers greatly

affect the quality of clinical trials in these institutions (8).

There are also challenges about the weight being placed on

clinical trials in specific thematic areas of infectious diseases,

malnutrition, non-communicable diseases such as hypertension,

and diabetes, genetic problems such as sickle cell disease, and

culture despite the areas accounting for a large burden of

diseases in Africa (9). SSA accounts for up to 50% of the global

burden of disease, primarily due to infection (10). Clinical trials

testing drugs and vaccines that target specific diseases affecting

people in SSA are logically best conducted in these countries.

Another challenge arises from partnerships and collaboration.

The partnerships and collaborations among stakeholders in the

clinical trial ecosystem reduce the burden on sponsors seeking

regulatory jurisdiction in most countries and could make Africa

competitive as a destination for clinical trials (11). Collaboration/

partnership among national regulatory agencies will reduce

administrative burden as well as enable Africa to be treated as

one regulatory jurisdiction (11). Researchers can partner to attain

necessary certification, improve quality, and increase overall

efficiency and hence make clinical trial projects seamless in

Africa (11). Clinical trials carried out in Africa often face other

challenges which include limited financial and human capacity,

delays in regulatory and ethical reviews, complex financial

systems and logistics, and competing demands (12).

Clinical research in LMIC builds both research and health

capacity which has been shown to strengthen health systems,

expand health programs, and provide an evidence base for future

responses to health crises (12, 13). Studies have shown that the

key operational advantages of conducting studies in Africa include

the ease of recruitment of study participants (12). Clinical trials

are needed to find new and effective ways to diagnose and treat

these diseases. Previous studies have shown that clinical trial

studies can benefit local health knowledge as well as lead to more

effective interventions (12). Clinical trials that are targeted at

testing drugs and vaccines on specific diseases in SSA are logically

best conducted in those specific countries (14). This landscaping

provides invaluable insights into the current state of general

interventional clinical trials and also interventional infant clinical

trials in the three countries and helps to identify opportunities for

improvement. By addressing the challenges and building on the

opportunities, interventional clinical research in these countries

can help inform policy and practice and contribute to the global

body of knowledge on clinical research. Ultimately, patients from

these African countries will benefit as the quality of clinical

practice improves and access to new therapies is enhanced.
Methodology

Scoping review methodology

Sources of information
Information on clinical trials was obtained from the

following sources:
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• Published literature: A comprehensive review of published

literature on interventional clinical trials conducted in these

countries was conducted. This included peer-reviewed

journal articles.

• Clinical trial registries: Clinical trial registries were reviewed,

such as the Pan African Clinical Trials Registry (PACTR)

(https://pactr.samrc.ac.za/) and Clinical Trials.gov (https://

clinicaltrials.gov/) in order to identify ongoing and completed

clinical trials in these countries.

Search criteria
(a) Identification of relevant data sources

Relevant data sources were identified, and they included:

• PubMed (https://pubmed.ncbi.nlm.nih.gov/)

• Clinical trial registries, such as the PACTR and Clinical

Trials.gov (https://clinicaltrials.gov/). Information on

institutions conducting clinical trials was extracted from the

two registries by customizing the search to focus on the

three countries.

• Other relevant sources of information, such as websites of

regulatory agencies (NACOSTI) and professional organizations

• Grey literature was also searched on institutions’ websites. A list

of institutions conducting health research in the three countries

was identified and information on clinical trials was extracted

from their websites.

This initial search was then followed by an analysis of the text

words contained in the title and abstract of retrieved papers, and of

the index terms (subject headings) used to describe the articles. A

second “systematic search” was then undertaken across all included

databases and this search used all identified keywords and index

terms. The reference list of identified reports and articles was

searched for additional studies. This stage examined the reference

lists of all identified studies and examined solely those studies

that have been selected from full-text and/or included in the

review. The search strategy followed the Population (or

participants)/Concept/Context (PCC) framework which is

recommended as a guide to constructing clear and meaningful

objectives and eligibility criteria for a scoping review (15).

(b) Development of search terms

Search terms were developed so as to capture the relevant

concepts related to clinical trials in the three countries. The

initial search was done in MEDLINE/PubMed. Both keywords

and medical subject headings (MeSH) were used. For each PCC

element, the relevant keywords (MeSH) were created, and each

line was given its own MeSH. The keyword lines were then

entered and later joined to create a total set line for this PCC

element by combining them with the phrase “OR”. Repetition

was done for each PCC element. Thereafter, the total sentence

lines were connected with the phrase “AND”. This helped in

finding the results that took all of our PCC elements into account.

The search was conducted in the English language from 2015 up

to May 2023. It used the following keywords: (Clinical Trials* AND

(Diagnosis/Prognosis OR Early detection/Screening OR Other

Interventions OR Physical activity and nutrition OR Prevention
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OR Prevention: Vaccines OR Psychosocial OR Rehabilitation OR

Supportive care OR Treatment: Devices OR Treatment: Drugs

OR Treatment: Other OR Treatment: Surgery) AND (Phase 0 OR

Phase 1 OR Phase 2 OR Phase 3 OR Phase 4) AND countries of

recruitment (Kenya OR Ethiopia OR Nigeria) AND principal

investigator country (Kenya OR Ethiopia OR Nigeria).

To further narrow it down to only infant clinical trials (Clinical

trials on children less than 24 months. However, some studies

overlapped from newborn (0 day–30 days, through infants

(1 month to 24 months) to preschool (24 months to 59 months).

The search was also done in English using the following keywords:

(Infant OR Newborn OR Child, OR Neonatal). All studies were

read through carefully to ensure we only had clinical trials for

infants. After the MEDLINE search, the search criteria were run on

other databases and were optimized as necessary for each database.

(c) Screening

After the search strategy was created, the final version was

saved to each database identified. We performed our search on

each database and exported all the results to EndNote. In

EndNote, we used a separate group to store the results from each

database. We kept our EndNote library safe and secure and later

relied on it for full text. The references were exported from

EndNote and imported into Covidence (https://www.covidence.org/)

for screening. Covidence software made it possible to retain

relevant data and identify duplicates that were later deleted. Since

the studies were screened by two authors, automating the

screening and identification of duplicates was key to removing

the double entry.

Inclusion and exclusion criteria
For each individual search term, we considered the first three

pages of the results (16). For all searches, we looked at the

header and summary of results. A clinical trial was included in

the original list if:

1. The title contained relevant terms such as “clinical trials” and

‘randomized clinical trials.

2. It had not been included in a previous search or

recommendation. We did not exclude clinical trials based on

the researcher’s country of origin but rather inclusion focused

on where the researcher was currently based.

Conversely, a clinical trial was excluded if:

1. Observational studies which did not require the four phases of

clinical trials were excluded.

2. Due to time and resource constraints, we limited our search to

English-language resources.

3. Phase 0 studies were deemed not feasible by respective

researchers after involving a very small number of

participants receiving a very small dose of a drug.

4. Phase 0 studies only help researcher researchers to find out

what to do and this helps in saving time and resources.

Data extraction
We developed a standardized data extraction tool designed to

capture details about the clinical trials, that is, thematic area,
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institution, study site, the phase of clinical trials, collaborating

institutions, timeframe, country, recruitment status, publication

URL, disease, age group, gender, recruitment center name, contact

name, contact email, contact city, and contact position. Data

extraction was performed by the first author and subsequently

checked for accuracy by other authors. Entities were eligible for

full extraction if the clinical trial met the following criteria:

1. Met the definition of an interventional clinical trial (17)

2. Focused on phases (I, II, III, and IV). Phase 0 studies

were excluded.

3. Conducted for the last 8 years at the time of review (from 2015

to May 2023)

4. The description and relevant materials were in English.

Data elements relevant to the review questions were extracted

and analysis was performed (typically via frequency counts and/

or basic qualitative content analysis). Data were presented using

tables, visualizations, and narrative summaries to achieve the

objectives of the scoping review and the landscape analysis and

to answer the review questions. The missing data on the

expected start date and completion date of clinical trials was set

to “1/1/1900” to show that the data on the dates was missing.

Synthesis of the findings
The findings were synthesized from the data analysis to develop a

comprehensive assessment of the current state of interventional

clinical trials in Kenya, Ethiopia, and Nigeria, and to identify

opportunities for improving the quality and quantity of clinical

research in these countries. The first set of data was for general

interventional clinical trials and then the search narrowed down to

interventional infant clinical trials in Kenya, Ethiopia, and Nigeria.
Project data on clinical trials

Data extraction

The authors reviewed the project’s grey literature reports on

clinical trials to extract relevant data on the clinical trials. The

project’s reports included experiences of researchers working/who

have worked on interventional clinical trials or whose focus

included interventional infant clinical trials. These data were in

addition to the scoping review data that had been conducted

previously. The data extracted from the project's reports included

clinical trial thematic areas, a list of collaborating partners,

challenges in conducting the clinical trials, their capacities in

conducting clinical trials, opportunities for joint research

projects, their capacity-building initiatives, the impact of the

clinical trial, and areas for potential collaboration. Data on the

successes and lessons learned from the clinical trials was also

extracted. Data extraction were done until the thematic

saturation was reached (n = 28) (18). The thematic grouping was

harmonized by the author based on the registries grouping to

only capture themes of interest/relevant themes. The documents

that were used in the data extraction were from the project data

not published.
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Analysis

The data extracted were analyzed using thematic content analysis

(18) with prior themes forming the basis for the analysis and focusing

on the challenges of conducting clinical trials, institutional capacities

to conduct clinical trials, opportunities for joint collaboration/

capacity-building initiatives, and areas for potential collaboration.

These results were combined with data extracted from institutions’

websites, publications, and clinical trial platforms.
Results

Scoping review

Selection of sources of evidence
Figure 1 shows the identification of studies via databases

and registers.

The landscaping exercise identified 24 institutions in Ethiopia

carrying out interventional clinical trials: 28 interventional clinical

trial studies, and 5 interventional infant clinical trial studies. For more

details, (see the Supplementary File: Clinical trials data for Ethiopia).

In Kenya, the landscaping identified 17 institutions carrying

out interventional clinical trials: 113 studies on interventional

clinical trials, and 28 studies on interventional infant clinical

trials (see Supplementary File: Clinical trials data for Kenya).

In Nigeria, the landscaping identified 32 institutions carrying

out interventional clinical trials: 97 studies on interventional

clinical trials, and 11 studies on interventional infant clinical

trials (see Supplementary File: Clinical trials data for Nigeria).

These findings are presented in Table 1.

Interventional clinical trials in Kenya, Ethiopia, and
Nigeria by thematic area

Figure 2 shows that the largest proportions of clinical trials

(30.5%) were on injury, occupational diseases, and poisoning (18).

The smallest proportion of clinical trials was on neonatal diseases

and obstetrics and gynecology, each accounting for 1.7% (1).

Phases of interventional clinical trials in Kenya,
Ethiopia, and Nigeria

Kenya had the highest number of clinical trials in Phase I (n = 17),

Phase II (n = 34), and Phase IV (n = 20) and Nigeria had the highest

number of clinical trials in Phase 3 (n = 44). Ethiopia had the

lowest number of clinical trials in any of the phases. Kenya had the

highest number of infant clinical trials in Phase I (n = 5) and Phase

II (n = 8) while Nigeria had the highest number of infant clinical

trials in Phase IV (n = 5). There were no infant clinical trials in

phase III in any of the three countries as shown in Figure 3.

Maximum recruitment ages for clinical trials in
Kenya, Ethiopia, and Nigeria

All study subjects in all studies that were conducted in Nigeria

from 2015 to 2024 were less than 20 years old. All clinical trials in

Kenya in 2018 were conducted on study participants who were

more than 45 years of age.
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FIGURE 1

The PRISMA 2020 flow chart for identification of studies via databases and registers.

TABLE 1 Summary of clinical trials and infant clinical trials in Ethiopia, Kenya, and Nigeria.

Country Number of institutions
carrying out clinical

trials

Number of studies
on clinical trials

Phase I
clinical trial

studies

Phase II
clinical trial

studies

Phase III
clinical trial

studies

Phase IV
clinical trial

studies
Ethiopia 24 28 3 1 5 9

Kenya 17 113 17 34 42 20

Nigeria 32 97 12 24 44 17

Institutions carrying
out infant clinical trials

Number of infant
studies on infant
clinical trials

Phase I
clinical trial

studies

Phase II
clinical trial

studies

Phase III
clinical trial

studies

Phase IV
clinical trial

studies
Ethiopia 3 5 1 1 2 1

Kenya 7 28 5 8 11 4

Nigeria 16 11 0 2 4 5

Amboka et al. 10.3389/fepid.2024.1417419
Number of infant clinical trials in Kenya, Ethiopia,
and Nigeria

Nigeria had the highest proportion (42.9%, n = 9) of infant

clinical trials and Ethiopia had the lowest proportion (23.8%, n = 5).
Frontiers in Epidemiology 05
Infant clinical trials in Kenya, Ethiopia, and Nigeria
by thematic area

The scoping review and the landscape analysis established that

most of the infant clinical trials in Kenya and Ethiopia were on
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FIGURE 2

Interventional clinical trials (by thematic area) in Kenya, Ethiopia and Nigeria.

Amboka et al. 10.3389/fepid.2024.1417419
infections and infectious pediatrics; these accounted for 33.3% (n = 7)

of the total number of infant clinical trials as seen in Figure 4.
Project data extraction from institutions
carrying out interventional infant
clinical trials

Data was extracted from 28 reports (10 in Kenya and Nigeria

each and 8 in Ethiopia). These were the reports that were

developed from the previous engagement with institutions

carrying out clinical trials in the three countries and the reports

had not been published. However, some of the data was

incomplete. Table 2 shows the reports’ distribution by country.

Collaborating partners
Most reports showed that researchers conducting clinical trials in

Africa were collaborating/had collaborated with either the national

governments and/or international organizations or institutions like

WHO and Indiana University. A PI in Nigeria reported that: “The

institute, in collaboration with the public health department of the

hospital/college, usually conducts outreach services to nearby

communities within the catchment area and has a cordial

relationship with the communities. This has enabled us to establish

a cordial and longstanding relationship on carrying out clinical

trials with the surrounding communities and the state ministry”.

Challenges of conducting clinical trials on infants
Researchers highlighted some challenges they have gone through

while carrying out infant clinical trials. One such challenge is a lack

of infrastructure that supports such trials. A PI in Ethiopia reported

that: “We have the basic infrastructure but considering infants, the

ICU, and other inpatient facilities are lacking”.

Another challenge highlighted was the lack of financial

resources to carry out these types of clinical trials as stated by a

PI in Ethiopia: “We have ample experience in community-based
Frontiers in Epidemiology 06
randomized controlled trials. Although we are looking ahead to a

clinical trial our main constraint is a lack of resources”.

The link between financial resources, inflation and policies was

also brought up by two researchers. A PI in Nigeria reported that:

“There are normally drastic fiscal policies and inflation in the

country making the clinical trial a bit challenging. The initial

budget and funding for the trial might not be sufficient for the trial

at the implementation phase due to inflation and financial policies”.

A PI in Ethiopia reported various challenges in both human

resources and financial resources: “We have inadequate access to

funds and grants for conduct of research, we have inadequate

incentives for research participants and the community beyond

receiving the intervention, loss of some experienced personnel due to

outmigration, and there is also insufficient training for co-investigators”.

Another PI in Ethiopia pointed out that there was a lack of

policy documents in their institutions/countries to carry out

infant clinical trials: “The challenge I have come through is a lack

of policy documents for conducting Infant trials”.

Researchers reported that they have experienced challenges in

recruiting children in clinical trials, especially when the disease

prevalence is too low, and parents refuse co-consent and assent.

A Nigerian PI reported that: “Recruitment could be a challenge

especially if the prevalence of the condition of interest is not very

high in the study location. Sometimes information on the burden

of childhood disorders available in the public domain does not

really represent the true situation in those areas. This could affect

the duration of the study and might necessitate an amendment of

the study protocol for change in the study location”.

Some researchers reported that it was quite challenging to carry

out both anthropometric and clinical assessments with high levels

of accuracy and precision and to collect specimens from infants

without causing hemodynamic disturbance in the child. A PI in

Nigeria reported that: “Anthropometric measurements such as

length and mid-upper arm circumference and sample collection

could be challenging in infants. Getting to position the infant

properly to take that measurement is quite challenging”.
frontiersin.org

https://doi.org/10.3389/fepid.2024.1417419
https://www.frontiersin.org/journals/epidemiology
https://www.frontiersin.org/


FIGURE 4

Total number of infant clinical trials in Kenya, Ethiopia and Nigeria by thematic area.

FIGURE 3

Number of different clinical studies (categorized by phases) conducted in Kenya, Ethiopia and Nigeria.

Amboka et al. 10.3389/fepid.2024.1417419
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TABLE 2 Distribution of reports per country.

Country Relevant reports
Kenya 10

Ethiopia 8

Nigeria 10

Total 28

Amboka et al. 10.3389/fepid.2024.1417419
A PI in Nigeria reported that the study participants failed to follow

the study protocols as advised, especially when the trial is testing the

effectiveness of products: “Poor adherence to study protocol and loss

to follow-up. Some caregivers fail to use the investigational product as

instructed—especially those involved in effectiveness studies”.

There was a reported challenge in identifying both adverse events

and severe adverse events that either need hospitalization or not. This

challenge arises when the study participants are not under the direct

supervision of the investigators for effective studies. A Nigerian PI

reported that: “Adverse events in clinical trials can be clinical or

laboratory. For effectiveness studies wherein participants are not

strictly under the supervision of the investigators, adverse events

might not be reported early as the caregivers might not be very

conversant with their clinical manifestation while others can only be

identified by laboratory investigations”.

Even though there was a challenge in early detection, one

researcher reported that their study participants often refused to

be hospitalized during the occurrence of adverse events requiring

hospitalization. A PI in Nigeria stated that: “Some caregivers

decline hospitalization for children that get severely ill in the

course of the trial. Their refusal is usually hinged on the fact they

are the ‘breadwinners’ of their families. Family income will be

adversely affected when they stay on admission.”

Capacity to carry out clinical trials
A PI in Ethiopia reported that their institution has laboratories

to effectively carry out infant clinical trials: “Our institution has

three laboratories with seven sub-sections (Anthropometric

Measurement, Biochemical Analysis, Nutrient Analysis, Clinical

Assessment, Food Chemistry, Food Microbiology, Food Product

Development, and Sensory Evaluation Laboratory)”.

There are also adequate human resources to effectively carry

out infant clinical trials. The Ph.D. students assist in conducting

the trials. A PI in Ethiopia reported that: “We have an adequate

number of Ph.D. students both in human nutrition and food

sciences for rigor evidence”.

In addition to human resources capacity, a PI in Ethiopia

reported that they have varied capacities which include capacity

in human resources, administrative management, structural

capacity, and grant management facilities to effectively carry out

infant clinical trials “The institution has the requisite human,

administrative capacity, structural capacity, and grant

management facilities to effectively conduct infant clinical trials”.

Another PI in Ethiopia reported that they have the capacity to

collaborate with both African and non-African institutions in

fundraising efforts: “Recently our team secured a grant to conduct

research from a United States-based funder. I was also appointed

a Research fellow at the University of KwaZulu-Natal Durban
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South Africa, I also secured some grants in my other areas of

research interests and held a PhD”.

Areas for potential collaboration
The researchers highlighted specific areas of potential

collaboration which include traditional medicine, clinical

development, aflatoxin exposure, maternal health, adult non-

communicable diseases, adult communicable diseases, infant

nutrition, hypoxic-ischemic encephalopathy, and alternatives to

head cooling in LMIC, community kangaroo mother care, among

others. A PI in Ethiopia reported that: “we would wish capacity

strengthen the local health innovation and clinical development of

traditional medicines for the improvement of patient care in Ethiopia”.

While most researchers were clear on specific areas of

collaboration, some did not have specific areas as evidenced by a PI

in Kenya who reported that: “We would want a collaboration in

community-based clinical randomized trials in any field of pediatrics

and child health as the institution has established study sites”.

Opportunities for joint research projects and
capacity-building initiatives

Some researchers reported that some opportunities for capacity

building include training in research ethics conduct, grant writing

and administration, good clinical practice, data management and

statistics, trial monitoring, good laboratory practice, biosafety,

and identification and response to adverse events. An

opportunity for joint research projects can start with

collaborative grant proposal writing. A PI in Nigeria reported

that: “We need training for principals and co-investigators on the

ethical conduct of research. We also need training on the grant

application, administration, and writing of winning proposals”.

Results and impact of clinical trials
Some researchers reported that the results of some of the

community-based clinical trials were used to justify the generation

of further evidence in addition to supporting the development of

various interventions. A PI in Ethiopia reported that: “The results of

some of the community-based clinical trials were used to call for

further evidence as input for the formulation of large-scale nutrition

interventions and optimizing the nutrition impact. The reports were

communicated to all nutrition actors. Furthermore, this

implementation research encouraged the continuing evolution of the

body of evidence available to inform nutrition policy in Ethiopia and

similar settings”.

Some researchers from Nigeria stated how the results from the

clinical trials had an impact by being utilized by the federal

government in their country. A Nigerian PI reported that: “The

data on Pediatric bacterial meningitis is being used by the Federal

government to monitor the impact of Pneumococcal and Hib

vaccination in children and this study is also jointly carried out

by the institution and the Federal Government”.

Another PI in Nigeria reported that their clinical trial has had

an impact on policies in their country by helping in improving

patient care management of resources and advancing research in

diverse areas of clinical decision-making, that is: “The Maggot

therapy which is now used to treat diabetic foot has saved a lot of
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patients from amputations and saved a lot of resources and changed

policy in terms of management of patients. Without clinical trials,

these cannot be achieved in our institution”.
Discussion

This study used desk reviews to identify interventional clinical

trials that have been conducted/are being conducted in Kenya,

Ethiopia, and Nigeria between 2015 to May 2023. The project data

extraction aspect identified some thematic areas, a list of collaborating

partners, challenges in contacting clinical trials, capacities of African

institutions to conduct clinical trials, opportunities for joint research

projects and capacity-building initiatives, areas for potential capacity

building, and the impact of some of the clinical trials.

This study identified 24 institutions in Ethiopia carrying out

interventional clinical trials and also identified 28 studies on

clinical trials. The study findings are in line with an earlier study

which showed that only a limited number of clinical trials from

Ethiopia (1.5%, n = 59 clinical trials) are registered with trial

registries (3). These broadly reflect the inequality of clinical

research and service capacity in Africa and the world at large. In

Kenya, this study identified 17 institutions carrying out clinical

trials and 113 clinical trials. This is contrary to an analysis done by

Boston University which showed that at any given time, there were

about 200 clinical trials being conducted in Kenya (19). It should

be noted that the Boston University report highlighted that these

200 studies were both observational and interventional, while this

study focuses on interventional studies. Additionally, information

on whether a study was only registered or had made progress in

various phases was not available. In Nigeria, this study identified

32 institutions carrying out clinical trials and 97 clinical trials.

These numbers are very low compared to the numbers reported by

WHO in 2022 (20). This study’s findings for both Kenya, Ethiopia,

and Nigeria are fewer than the number of clinical trials listed in

the WHO International Clinical Trials Registry Platform (ICTRP)

reported between 2015 and 2022. The ICTRP showed that, during

this period, Kenya had 767 clinical trials, Nigeria had 775 and

Ethiopia had 350 (20). However, the ICTRP report comprised both

interventional, observational, and unknown trials while our report

comprised only interventional trials. Additionally, ICTRP reports

the clinical trials at the point of registration while our study aimed

at obtaining information on whether the clinical trials were carried

out and challenges in conducting the clinical trials.

This study showed that the number of interventional clinical

trials in Kenya increased steadily from 2015 to 2019 before

sharply reducing from 2019 to 2020 and then increasing again in

2021. This study’s findings align with the 2022 WHO report

which showed that the number of clinical trials in Kenya reduced

sharply in 2019 and later started increasing steadily from 2021.

This study found that the number of clinical trials in Nigeria

reduced in 2021, which is reflected in the 2022 WHO findings.

Our findings showed that the number of clinical trials in

Ethiopia increased steadily from 2021, which is contrary to the

2022 WHO report that shows that the number of clinical trials

in Ethiopia decreased steadily from 2021 (20). This study
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identified five interventional infant clinical trials in Ethiopia, 28

in Kenya, and 11 in Nigeria. Our findings are similar to those of

the 2022 WHO data which reported 7 interventional infant

clinical trials in Ethiopia, 23 in Kenya, and 6 in Nigeria (20).

Results from this study showed that the highest number of

clinical trials in Kenya, Ethiopia, and Nigeria was in the area of

injury, occupational diseases, and poisoning. Infections and

infestations came second. According to WHO, most of the

studies registered in Kenya (n = 34), Ethiopia (n = 6), and Nigeria

(n = 16) between 2015 and 2022 were on infections and

infestations. On infant clinical trials, this study established that

there were more of these trials in Kenya (n = 3) and Ethiopia

(n = 3) in the area of infections and infestations. For Kenya and

Ethiopia, this study’s findings are in line with the WHO 2022

report which showed that the highest numbers of infant clinical

trials for both Kenya and Ethiopia were on infections (n = 11)

and infestations (n = 3). This study’s findings differ from the

2022 WHO report that highlighted that most infant clinical trials

in Nigeria were in the area of maternal hemorrhage (n = 3) (20).

The landscape review showed that Kenya had the highest

number of clinical trials in Phase I, Phase II, and Phase IV while

Nigeria had the highest number of clinical trials in Phase III.

Ethiopia had the lowest number of clinical trials in all phases.

These findings match the 2022 WHO report which showed that

Kenya had three Phase I clinical trials, 11 Phase II, 10 Phase III,

and 2 in Phase IV. The report showed that Nigeria had two, five,

three, and one clinical trials documented in Phases I, II, III, and

IV, respectively while Ethiopia had three clinical trials in Phase

III and one clinical trial in Phase IV (20). There are more

clinical trials registered on the WHO platform than the numbers

reported in each phase. This could be an indication that some

clinical trials are registered and fail to kick off/are not tracked.

We recommend that concerned stakeholders should come up

with a tracking system that not only captures the clinical trial at

registration but also until completion.

The analysis of the project data from this study showed that

there was a lot of collaboration among the institutions carrying

out clinical trials and that this has contributed to their success.

These findings are supported by previous studies which found

that most academic authors and researchers found collaborations

with funders and other institutions beneficial (21). It is

recommended, therefore, that deliberate efforts be made to foster

collaboration between institutions carrying out clinical trials and

funders and other institutions both locally and internationally.

This study established major challenges in carrying out clinical

trials, that is, lack of finances, infrastructure, and human resources

as well as challenges in the study participants’ recruitment and in

clinical/anthropometric assessments for the infants. Previous

studies have also shown that the main challenges in carrying out

clinical trials include: a lack of research environment, financial

and human capacity, ethical and regulatory system obstacles, and

operational barriers (17). This study established that human

resources, infrastructure, and good grant management and

administration are key to effectively carrying out clinical trials.

These findings are aligned with the implementation strategy of

the European and Developing Countries Clinical Trials
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Partnership (EDCTP2) programme which has worked towards

developing and strengthening human capital and institutional

capacities in SSA to undertake high-quality clinical research (22).

While this study has found that clinical trials have had an

impact on policies and practices, an earlier study showed that

clinical trials hardly translate to outputs and impacts that can

lead to policy changes (23).

There were a few methodological limitations in this study. The

study only included clinical trials reported in the English language

and as such clinical trials in other languages from the three

countries were not captured. Further, the desk reviews could not

establish non-African researchers based in Africa and conducting

clinical trials in Africa. Additionally, this study may be subject to

bias (recall, social desirability, and selection biases), particularly on

self-reported data from stakeholders involved in clinical trials in

these countries. We also note that each country may have its own

unique regulatory framework for clinical trials, which could differ

from international standards, and this could make it challenging to

compare and synthesize the findings across the three countries.

Data on clinical trials can effectively be managed through tracking

clinical trials fromregistration to the closure of the clinical trials. It is also

ideal to conduct a post-evaluation of the clinical trials to document

resulting impact or lack thereof. Collaboration with the government,

funders, local institutions and international institutions is key to the

success of clinical trials. Solutions to challenges can always be

implemented to ensure that clinical trials are completed. A potential

area of future research could be exploring the reasons why most

clinical trials are registered and don’t kick off/ are not monitored after

registration. The findings of this study contribute to new evidence to

the currently small but growing evidence on the mapping of clinical

trials in Africa. This study informs the need for interventions to track

clinical trials after registration, capacity-strengthening interventions,

and collaborations with different stakeholders.
Conclusion

This study identified clinical trials and infant clinical trials in

Kenya, Ethiopia and Nigeria in order to identify opportunities for

conducting clinical trials in these settings as well as to highlight

issues related to infrastructure, regulatory frameworks, funding,

collaboration and capacity-building. The findings of this study

inform policy and practice in these countries and help improve the

quality and quantity of clinical research in these settings through

tracking efforts to track the progress of clinical trials or/and

capacity strengthening initiatives. The study could also contribute

to the global body of knowledge on clinical research in LMIC and

help advance the goal of ensuring equitable access to safe and

effective health interventions for all.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material. Further inquiries can be

directed to the corresponding author.
Frontiers in Epidemiology 10
Author contributions

PA: Conceptualization, Data curation, Formal Analysis,

Funding acquisition, Investigation, Methodology, Project

administration, Resources, Software, Supervision, Validation,

Visualization, Writing – original draft, Writing – review &

editing. DK: Conceptualization, Data curation, Software,

Visualization, Writing – review & editing. MW:

Conceptualization, Data curation, Investigation, Methodology,

Software, Visualization, Writing – review & editing. JS:

Conceptualization, Funding acquisition, Methodology,

Resources, Supervision, Writing – review & editing. MVC:

Conceptualization, Formal Analysis, Funding acquisition,

Investigation, Methodology, Resources, Supervision, Validation,

Visualization, Writing – original draft, Writing – review &

editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article.

This study was funded by the Bill and Melinda Gates

Foundation. Grant number, INV-034355.
Acknowledgments

We acknowledge Institutions carrying out/who have ever
carried out clinical trials in Kenya, Ethiopia, and Nigeria for
sharing their documents for data extraction.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fepid.2024.

1417419/full#supplementary-material
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fepid.2024.1417419/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fepid.2024.1417419/full#supplementary-material
https://doi.org/10.3389/fepid.2024.1417419
https://www.frontiersin.org/journals/epidemiology
https://www.frontiersin.org/


Amboka et al. 10.3389/fepid.2024.1417419
References
1. Kandi V, Vadakedath S. Clinical trials and clinical research: a comprehensive
review. Cureus. (2023) 15(2):1–15. doi: 10.7759/cureus.35077

2. Benhima N, El Fadli M, Essâdi I, Belbaraka R. What does it take to conduct
clinical trials in African countries? Insights from Morocco. Ecancermedicalscience.
(2022) 16:1–6. doi: 10.3332/ecancer.2022.1411

3. Fekadu A, Teferra S, Hailu A, Gebre-Mariam T, Addissie A, Deressa W, et al.
International clinical trial day and clinical trials in Ethiopia and Africa. Trials.
(2014) 15(1):1–6. doi: 10.1186/1745-6215-15-493

4. Agnandji ST, Loembe MM, Mbouna AV, Mbadinga F, Essone PN, Mombo-
Ngoma G, et al. Making clinical trials a public norm for health decisions in sub-
Saharan Africa. Front Trop Dis. (2023) 4(January):1–5. doi: 10.3389/fitd.2023.1297109

5. Chidambaram AG, Josephson M. Clinical research study designs: the essentials.
Pediatr Investig. (2019) 3(4):245–52. doi: 10.1002/ped4.12166

6. NIH Clinical Research Trials and You. Available online at: https://www.nih.gov/
health-information/nih-clinical-research-trials-you/basics (cited December 12, 2023).

7. WHO. Trends in Mternal Mortality: 1990–2013. Estimates by WHO,UNICEF,
UNFPA, the World Bank and the United Nations Population Division. Geneva,
Switzerland: WHO Press, World Health Organization (2014). p. 56. Available
online at: http://apps.who.int/iris/bitstream/10665/112682/2/9789241507226_eng.
pdf?ua=1

8. Conradie A, Duys R, Forget P, Biccard BM. Barriers to clinical research in Africa:
a quantitative and qualitative survey of clinical researchers in 27 African countries. Br
J Anaesth. (2018) 121(4):813–21. doi: 10.1016/j.bja.2018.06.013

9. Taylor-Robinson SD, Spearman CW, Suliman AAA. Why is there a paucity of
clinical trials in Africa? QJM. (2021) 114(6):357–8. doi: 10.1093/qjmed/hcab010

10. Reiner RC, Welgan CA, Troeger CE, Baumann MM, Weiss DJ, Deshpande A,
et al. The overlapping burden of the three leading causes of disability and death in
sub-saharan African children. Nat Commun. (2022) 13(1):1–14. doi: 10.1038/
s41467-022-34240-6

11. Solarin O, Mohammed SI, Ndlovu N, Vanderpuye V, Olaiya V. Partnerships and
collaborations: the right alliances for clinical trials in Africa. JCO Glob Oncol. (2020)
6:954–8. doi: 10.1200/JGO.19.00194

12. Franzen SRP, Chandler C, Lang T. Health research capacity development in low
and middle income countries: reality or rhetoric? A systematic meta-narrative review
of the qualitative literature. BMJ Open. (2017) 7(1):2–4. doi: 10.1136/bmjopen-2016-
012332
Frontiers in Epidemiology 11
13. Kelaher M, Ng L, Knight K, Rahadi A. Equity in global health research in the
new millennium: trends in first-authorship for randomized controlled trials among
low and middle-income country researchers 1990–2013. Int J Epidemiol. (2016) 45
(6):2174–83. doi: 10.1093/ije/dyw313

14. Toto N, Douglas E, Gmeiner M, Barrett LK, Lindblad R, Makhaza L, et al.
Conducting clinical trials in sub-Saharan Africa: challenges and lessons learned
from the Malawi cryptosporidium study. Trials. (2020) 21(1):1–8. doi: 10.1186/
s13063-020-04620-8

15. Pollock D, Peters MDJ, Khalil H, McInerney P, Alexander L, Tricco AC, et al.
Recommendations for the extraction, analysis, and presentation of results in
scoping reviews. JBI Evid Synth. (2023) 21(3):520–32. doi: 10.11124/JBIES-22-00123

16. Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and
associated methodologies. Health Info Libr J. (2009) 26(2):91–108. doi: 10.1111/j.
1471-1842.2009.00848.x

17. Alemayehu C, Mitchell G, Nikles J. Barriers for conducting clinical trials in
developing countries—a systematic review. Int J Equity Health. (2018) 17(1):1–11.
doi: 10.1186/s12939-018-0748-6

18. Saunders B, Sim J, Kingstone T, Baker S, Waterfield J, Bartlam B, et al. Saturation
in qualitative research: exploring its conceptualization and operationalization. Qual
Quant. (2018) 52(4):1893–907. doi: 10.1007/s11135-017-0574-8

19. Kofi A. Mapping Kenya’s Clinical Trial Landscape (2018). Available online at:
https://www.bu.edu/sph/news/articles/2018/mapping-kenyas-clinical-trial-landscape/
(Accessed February 15, 2024).

20. Number of clinical trials by year, country. WHO region and income group
(1999–2022) (2023). Available online at: https://www.who.int/observatories/global-
observatory-on-health-research-and-development/monitoring/number-of-clinical-
trials-by-year-country-who-region-and-income-group (Accessed February 15, 2024).

21. Rasmussen K, Bero L, Redberg R, Gøtzsche PC, Lundh A. Collaboration
between academics and industry in clinical trials: cross sectional study of
publications and survey of lead academic authors. Br Med J. (2018) 363:k3654.
doi: 10.1136/bmj.k3654

22. Nyirenda T, Bockarie M, Machingaidze S, Nderu M, Singh M, Fakier N, et al.
Strengthening capacity for clinical research in Sub-Saharan Africa: partnerships and
networks. Int J Infect Dis. (2021) 110:54–61. doi: 10.1016/j.ijid.2021.06.061

23. Heneghan C, Goldacre B, Mahtani KR. Why clinical trial outcomes fail to
translate into benefits for patients. Trials. (2017) 18(1):1–7. doi: 10.1186/s13063-
017-1870-2
frontiersin.org

https://doi.org/10.7759/cureus.35077
https://doi.org/10.3332/ecancer.2022.1411
https://doi.org/10.1186/1745-6215-15-493
https://doi.org/10.3389/fitd.2023.1297109
https://doi.org/10.1002/ped4.12166
https://www.nih.gov/health-information/nih-clinical-research-trials-you/basics
https://www.nih.gov/health-information/nih-clinical-research-trials-you/basics
http://apps.who.int/iris/bitstream/10665/112682/2/9789241507226_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/112682/2/9789241507226_eng.pdf?ua=1
https://doi.org/10.1016/j.bja.2018.06.013
https://doi.org/10.1093/qjmed/hcab010
https://doi.org/10.1038/s41467-022-34240-6
https://doi.org/10.1038/s41467-022-34240-6
https://doi.org/10.1200/JGO.19.00194
https://doi.org/10.1136/bmjopen-2016-012332
https://doi.org/10.1136/bmjopen-2016-012332
https://doi.org/10.1093/ije/dyw313
https://doi.org/10.1186/s13063-020-04620-8
https://doi.org/10.1186/s13063-020-04620-8
https://doi.org/10.11124/JBIES-22-00123
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1186/s12939-018-0748-6
https://doi.org/10.1007/s11135-017-0574-8
https://www.bu.edu/sph/news/articles/2018/mapping-kenyas-clinical-trial-landscape/
https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/number-of-clinical-trials-by-year-country-who-region-and-income-group
https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/number-of-clinical-trials-by-year-country-who-region-and-income-group
https://www.who.int/observatories/global-observatory-on-health-research-and-development/monitoring/number-of-clinical-trials-by-year-country-who-region-and-income-group
https://doi.org/10.1136/bmj.k3654
https://doi.org/10.1016/j.ijid.2021.06.061
https://doi.org/10.1186/s13063-017-1870-2
https://doi.org/10.1186/s13063-017-1870-2
https://doi.org/10.3389/fepid.2024.1417419
https://www.frontiersin.org/journals/epidemiology
https://www.frontiersin.org/

	A landscape analysis of clinical trials and infant clinical trials in Kenya, Ethiopia, and Nigeria
	Introduction
	Methodology
	Scoping review methodology
	Sources of information
	Search criteria
	Inclusion and exclusion criteria
	Data extraction
	Synthesis of the findings


	Project data on clinical trials
	Data extraction
	Analysis

	Results
	Scoping review
	Selection of sources of evidence
	Interventional clinical trials in Kenya, Ethiopia, and Nigeria by thematic area
	Phases of interventional clinical trials in Kenya, Ethiopia, and Nigeria
	Maximum recruitment ages for clinical trials in Kenya, Ethiopia, and Nigeria
	Number of infant clinical trials in Kenya, Ethiopia, and Nigeria
	Infant clinical trials in Kenya, Ethiopia, and Nigeria by thematic area

	Project data extraction from institutions carrying out interventional infant clinical trials
	Collaborating partners
	Challenges of conducting clinical trials on infants
	Capacity to carry out clinical trials
	Areas for potential collaboration
	Opportunities for joint research projects and capacity-building initiatives
	Results and impact of clinical trials


	Discussion
	Conclusion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


