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Abstract

The rapid growth of clinical trials in sub-Saharan Africa (sSA) since 2010 has increased opportunities
to evaluate interventions for children. However, children with common comorbidities—
malnutrition, HIV infection, and sickle cell disease (SCD)—may be systematically excluded, limiting
the applicability of trial findings. We quantified the extent of such exclusions and identified trial
characteristics associated with exclusion. We analysed phase 2—4 interventional trials registered
between 2010 and 2023 in ClinicalTrials.gov, the International Standard Randomized Controlled
Trials Number, and the Pan-African Clinical Trials Registry. Eligibility criteria were reviewed and
trials classified as including, excluding, probably including, or probably excluding each condition.
Exclusion proportions were calculated among trials not primarily targeting these populations.
Associations between exclusion and trial characteristics (phase, period, disease area, design, and
intervention type) were examined. Among 1,276 trials, primary exclusion rates were 37.0% (95% CI:
34.3-39.7) for malnutrition, 41.2% (38.4—44.1) for HIV, and 35.1% (32.5-37.9) for SCD. Exclusion varied
by trial phase, intervention type, and disease area. Children with these high-risk conditions remain
substantially underrepresented in paediatric trials in sSA, undermining generalisability and equity.
More inclusive trial designs are needed.

Keywords: exclusion; HIV; sickle cell disease; malnutrition; clinical trials; paediatric clinical trials;
Sub-Saharan Africa

1. Introduction

Since 2010, there has been a sharp increase in the number of clinical trials conducted in sub-
Saharan Africa (sSA) to address unmet public health gaps in the region, with over 80% of the trials
being randomised controlled trials [1]. Some of these trials have made better vaccine and treatment
options available for diseases of high burden among children, including infectious diseases such as
malaria, typhoid fever, bacterial and viral pneumonia and meningitis, and other poverty-related
diseases [2-4].

Compared to the general paediatric population, there are known groups of children at increased
risk of contracting these diseases and adverse outcomes due to their fragile immune systems and
other factors. These groups include malnourished children, children living with HIV (CLHIV) and
children with sickle cell disease (SCD), all relatively prevalent in sSA.
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Malnutrition

Malnutrition refers to deficiencies or excesses in nutrient intake, imbalance of essential nutrients
or impaired nutrient utilisation. The double burden of malnutrition consists of both undernutrition
and overweight and obesity, as well as diet-related noncommunicable diseases. Undernutrition
manifests in four broad forms: wasting, stunting, underweight, and micronutrient deficiencies [5]. In
this study, we focused mainly on the inclusion of children with undernutrition. The burden of
undernutrition remains high in Africa, particularly in sSA. In 2024, wasting, a low weight-for-length
or height, affected 11.7 [95% confidence interval: 10.0-13.5] million children under 5 years in Africa,
with 9.7 million (83%) living in sSA(6). Stunting, a low length or height-for-age resulting from chronic
and recurrent malnutrition, had a very high burden, affecting 64.8 [63.5-66.1] million children under
5 years in Africa, with close to 60 million (92%) living in sSA [6].

HIV

Though sSA is showing the strongest decline in the numbers of new HIV infections, the region
is still disproportionately affected by HIV, accounting in 2024 for half of all new HIV infections and
for two-thirds of the global population of people living with HIV [7]. It is estimated that in 2024, there
were 98,000 new infections among children aged 0-14 years in this region, and a total of 26.3 million
persons were living with HIV [8].

Sickle Cell Disease (SCD)

SCD is one of the most common life-threatening genetic disorders among people of African
heritage. Globally, around % of those affected live in sSA, where more than 300,000 babies are born
with SCD yearly. Estimates predict an exponential increase in SCD’s prevalence, with more than 14
million births affected from 2010 to 2050 [9]. Persons living with SCD usually develop chronic health
issues, including anaemia, and are at increased risk of infection. Many of the known cost-efficient
lifesaving healthcare interventions for SCD are not routinely implemented in most sSA countries,
and longitudinal cohort studies are largely missing for this population group [10]. Despite this
alarming picture, research funding for this condition has only recently begun to grow in some
settings, and remains modest [11].

Both the ICH E8(R1) guideline on General Considerations for Clinical Studies and the ICH
E6(R3) Good Clinical Practice guideline emphasise that unnecessary exclusion of specific populations
should be avoided when designing clinical trials. Trials should aim for inclusivity to ensure that
study participants appropriately reflect those who will ultimately use the medical product in routine
care. This principle is further supported by the WHO’s Guidance for Good Clinical Practice, which
advocates for equitable access to research participation, particularly for high-risk and underserved
populations [12-14].

The rising number of clinical trials, including those targeting infectious diseases of high burden
in sSA presents an opportunity to assess the specific efficacy of new lifesaving interventions on these
vulnerable children and to provide data and recommendations which will inform the routine care
provided to these children.

2. Materials and Methods

Protocol and Guidelines

The protocol of this study was registered prospectively in PROSPERO with the ID
CRD42023478142.
Eligibility criteria
e Inclusion: Clinical trials registered in 2010-2023 in ClinicalTrials.gov (CTG), Pan African Clinical
Trials Registry (PACTR), or International Standard Randomized Controlled Trials Number
(ISRCTN), assessing vaccines, drugs, nutritional supplements, or medical devices, enrolling
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participants aged 1-18 years in sSA. We also included trials that specifically targeted the three
conditions to provide a comprehensive view of trial inclusion.

° Exclusion: Diagnostic trials, phase 1 trials, non-interventional studies, behavioural trials and
trials evaluating procedures.

Study records

e  Record extraction: Data were extracted from the three registries and combined into a single
database, including study ID, title, disease area, intervention type, study design, phase, age
group, gender, and inclusion/exclusion criteria.

e  Identification and removal of duplicates: Duplicates were removed by comparing study IDs, and
cross-registry duplicates were identified using standardised titles and approximate string
matching. Two independent reviewers confirmed and flagged duplicates.

e  Disease categorisation followed the International Classification of Diseases, 11th revision ( ICD-
11).

Eligibility Classification and Algorithm

An automated text-search algorithm was developed to classify studies into excluded, probably
excluded, included, or probably included based on trial registry information. Explicit references to
one of the three conditions in the inclusion or exclusion criteria were coded as “included” and
“excluded”, respectively. When no explicit mention was made but broad terms were used, trials were
coded as “probably included” or “probably excluded”. Key terms were standardised, and synonyms
and variations were tested to improve classification. Two independent reviewers validated the
classifications made by the algorithm by manually reviewing a subset of trials, with iterative
refinements made to ensure consistency between algorithmic and manual coding. Detailed search
terms and the classification algorithm used are provided in Supplementary Table S1.

Statistical Analysis

Proportion of exclusion was calculated by combining excluded and probably excluded trials;
corresponding 95% confidence intervals (Cls) were computed using the Wilson method [17]. A chi-
square test assessed factors associated with exclusion (trial phase, period of trial registration, study
design, and intervention type). A multivariable logistic regression model including all characteristics
was then used to evaluate whether these associations persisted after adjustment. Sensitivity analysis
was conducted on trials with confirmed inclusion/exclusion status. Analyses were performed using
R version 4.4.1 [18].

Patient and Public Involvement

For this study, it was not possible to involve patients or the public in the design, or conduct, or
reporting, or dissemination plans.

3. Results

This section may be divided by subheadings. It should provide a concise and precise description
of the experimental results, their interpretation as well as the experimental conclusions that can be
drawn.

3.1. Study Selection

A total of 7,684 records were retrieved from ClinicalTrials.gov, PACTR, and ISRCTN registries.
Following the removal of 1,978 duplicates, the exclusion of 4,415 records after applying filters for
study period, intervention type, and age range, and further removal of 15 cross-registry duplicates,
1,276 unique clinical trials were retained for this study. The steps showing identification, screening,
eligibility, and inclusion of records are presented in Figure 1 (PRISMA flowchart).
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[ Records excluded (n = 2250) \
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interventions (96 for now)
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clinical trials (n =130)

clinical trials (n =1028)

clinical trials (n =133)

l

\

Total clinical trials (n = 1291)

Total clinical trials after cross registries duplicates removed (n = 1276)

/

CTG (n =1017); ISRCTN (n = 129); PACTR (n=130)

Figure 1. Flowchart showing identification, screening, eligibility, and inclusion steps of record.

3.2. Study Characteristics

The study characteristics are presented in Table 1. The most common trial characteristics
included phase 3 trials (41.9% [535/1276]), non-cluster randomised designs (94.9% [1211/1276]), drug
trials (62.8% [801/1276]), and targeting infectious and parasitic diseases (58.3% [744/1276])- See
Supplementary Table 2. The proportions of trials targeting primarily malnutrition, HIV and SCD
were 5.3% (68/1276), 8.9% (114/1276) and 3.4% (44/1276), respectively.

Table 1. Characteristics of included trials.

Description CTG, N(%) ISRCTN, N(%) PACTR, N(%) Total
Number of trials 1017 129 130 1276
registered
Trial Phase
Phase 2 241 (23.7%) 20 (15.6%) 13 (10.0%) 274 (21.5%)
Phase 3 475 (46.7%) 37 (28.7%) 23 (17.7%) 535 (41.9%)
Phase 4 180 (17.7%) 13 (10.1%) 15 (11.5%) 208 (16.3%)
Not applicable* 121 (11.9%) 59 (45.7%) 79 (60.8%) 259 (20.3%)
Trial Design
Allocation
Randomized trial 836 (82.2%) 118 (91.5%) 130 (100.0%) 1084 (85.0%)
Non-randomized 181 (17.8%) 11 (8.5%) 0 (0.0%) 192 (15.0%)
Cluster Randomized
Yes 40 (3.9%) 21 (16.3%) 4 (3.1%) 65 (5.1%)
No 977 (96.1%) 108 (83.7%) 126 (96.9%) 1211 (94.9%)
Intervention Type
Drug 665 (65.4%) 73 (56.6%) 63 (48.5%) 801 (62.8%)
Device 68 (6.7%) 4 (3.1%) 7 (5.4%) 79 (6.2%)
Dietary supplement 117 (11.5%) 17 (13.2%) 19 (14.6%) 153 (12.0%)
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Vaccines 154 (15.1%) 8 (6.2%) 28 (21.5%) 190 (14.9%)

Mixed 13 (1.3%) 27 (20.9%) 13 (10.0%) 53 (4.2%)
Age Group of participants

Children only 497 (48.9%) 119 (92.2%) 64 (51.8%) 680 (53.3%)

Children and Adults 520 (51.1%) 10 (7.8%) 66 (48.2%) 596 (46.7%)
Gender of participants

Males only 45 (4.4 %) 0 (0.0%) 1 (0.8%) 46 (3.6%)

Females only 98 (9.6 %) 10 (7.8%) 27 (20.8%) 135 (10.6%)

Both 874 (85.9%) 119 (92.2%) 102 (78.4%) 1095 (85.8%)
Timeline

2010 - 2015 402 (39.5%) 53 (41.1%) 31 (23.8%) 486 (38.1%)

2016 - 2023 615 (60.5%) 76 (58.9%) 99 (76.2%) 790 (61.9%)
i)ll)sease Area (as per ICDY See Supplementary Table S2

* As per CTG glossary, trial Phase Not Applicable is used to describe trials without FDA-defined phases,
including trials of devices or behavioural interventions [19]. + ICD: International Classification of Diseases; Trials
were allocated to only 1 ICD classification, based on the main therapeutic area (or the main target of the

intervention)

3.3. Exclusion of the Target Population Groups

Among the trials that did not target primarily malnutrition, HIV and SCD, the proportions
excluding or probably excluding the three populations are presented in Table 2.

Table 2. Proportions of trials excluding target population groups.

Primary analysis* Sensitivity Analysist Difference
Disease WN Percentcage (95% W/N Percentcase (95% Percentcage (95%
Malnutrition 447/1208 37'03(;;3 19705 96'19;9.554 " 591 (55.3 to 62.9)
HIV wonier 2 413'%4 0 26306 73‘97;6;7 0 3 727.0 to 38.0)
SCD 433/1232 35'13(7??535 to 72/106 68'07(65.355 0 39235 t042.1)

* Primary analysis: Exclusions were defined as excluded or probably excluded trials, divided by the total number
of trials that did not specifically target each of the conditions. + Sensitivity analysis: Exclusions were restricted
to confirmed exclusions, divided by trials with a fully known status (confirmed inclusion or confirmed

exclusion). .

3.4. Factors Associated with Exclusion

Trial characteristics associated with the exclusion of the vulnerable groups are shown in Table
3. For all three diseases, exclusion varied significantly according to trial phase, intervention type and
disease area, and was most common in phase 2 trials, vaccine trials and in trials targeting infectious
diseases. Non-cluster design trials excluded more children with malnutrition and HIV than cluster
design trials. Notably, exclusion rates have not fallen in more recent trials.

After adjustment in the logistic regression (Table 4), several of these associations persisted but
with notable shifts. Phase 2 trials remained significantly more likely to exclude children for
malnutrition and HIV, although the association attenuated for SCD. The lower exclusion observed in
cluster-randomised trials in crude analyses was no longer significant after adjustment, suggesting
this pattern was confounded by other trial characteristics. Vaccine trials continued to show higher

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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odds of exclusion—significantly so for HIV —while device trials consistently showed much lower
exclusion across all three diseases. Importantly, trials in non-infectious disease areas had
substantially lower odds of exclusion even after adjustment, confirming disease area as an
independent predictor. Consistent with the crude analysis, exclusion practices did not change over
time.

Table 3. Association between Exclusion and trial characteristics.

Disease
Trial characteristic Malnutrition HIV SCD
No. (%) P value! No. (%) P value! No. (%) P value!
excluded v excluded v excluded v
Trial Phase
Phase 2 123 (48.8) 129 (53.6) 112 (43.4)
Phase 3 175 (34.4) 199 (41.5) 182 (36.0)
<001 ———— - <001 ————— <0.01
Phase 4 83 (40.9) 74 (37.9) 62 (30.0)
Not Applicable 48 (24.5) 51 (26.2) 55 (27.1)
Study period
2010 - 2015 177 (38.8) 174 (40.2) 167 (35.4)
034 ———————— 086 —— " 094
2016 - 2023 270 (35.9) 298 (40.9) 266 (35.0)
Cluster Randomized
Yes 14 (23.0) 17 (26.6) 16 (25.4)
003 ———  —— 003 —— _ ——— 0.13
No 433 (37.8) 455 (41.4) 417 (35.7)
Intervention Type
Drug 279 (36.6) 294 (42.9) 262 (35.3)
Device 12 (16.2) 14 (20.9) 18 (23.7)
Dietary Supplement 44 (41.5) 42 (29.2) 48 (33.1)
Vaccines 81 (45.8) <0.01 93 (53.4) <0.01 78 (44.3) <0.01
Mixed 10 (20.8) 11 (21.6) 10 (18.9)
Disease Area
Infecflous : 327 (44.8) <0.01 288 (45.4) «0.01 289 (39.3) «0.01
Non-infectious 120 (25.1) 184 (34.9) 144 (29.0)

1. Chi squared test.

Table 4. Association between Exclusion and trial characteristics, adjusted Odds ratio (OR).

Malnutrition HIV SCD
Odds Ratio p-value Odds Ratio p-value Odds Ratio p-value

Trial Phase

Phase 3 1.00 1.00 1

Phase 2 1.61 <0.01 1.58 0.01 1.26 0.15

Phase 4 1.08 0.67 0.74 0.10 0.65 0.02

Not applicable 0.71 0.12 0.66 0.06 0.88 0.55
Timeline

2010 - 2015 1.00 1.00 1

2016 - 2023 0.85 0.22 0.99 0.96 0.95 0.70

Cluster Randomized
Yes 1.00 1.00 1
No 1.97 0.05 1.59 0.15 1.39 0.2

Intervention Type

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Drug 1.00 1.00 1

Device 0.24 <0.01 0.25 <0.01 0.32 <0.01
Dietary Supplement 1.63 0.04 0.58 0.01 1.03 0.89
Vaccine 1.32 0.11 1.44 0.04 1.36 0.06
Mixed 0.56 0.20 0.52 0.09 0.39 0.02

Disease Area
Infectious 1 1.00
Non-infectious 0.42 <0.01 0.71 0.01 0.63 <0.01

4. Discussion

Key Findings

This analysis reveals a significant exclusion of malnutrition, CLHIV, and SCD from clinical trials
conducted in sSA between 2010 and 2023, despite the high burden of these conditions in the region.
Among trials that did not primarily target these populations, approximately one-third excluded or
probably excluded children with each condition, with markedly higher exclusion rates observed in
sensitivity analyses restricted to trials with fully known eligibility criteria.

These findings highlight a persistent gap between clinical research and the real-world disease
burden among vulnerable paediatric populations in sSA. Exclusion limits the generalisability of trial
findings and reduces the evidence base for prevention and treatment in routine care. The observed
exclusion in 96.1% trials of malnourished children, 73.9% of CLHIV, and 68.0% of children with SCD
in the sensitivity analysis indicates a missed opportunity to generate data that reflect the diverse
health needs of children in the region. More specifically, nearly 60% of trials focused on infectious
and parasitic diseases, conditions that disproportionately affect CLHIV, malnourished children, and
children with SCD; the exclusion of these groups undermines external validity.

Comparison with Previous Research

Our findings align with prior critiques of LMIC trials, where high-risk children are
systematically excluded. Pneumonia RCTs in Africa and Asia commonly omitted those with HIV
infection or exposure, severe malnutrition, or chronic illnesses such as sickle cell disease [20,21].
Reviews confirm routine exclusion of malnourished children, despite evidence that malnutrition
predicts treatment failure in infectious diseases such as pneumonia [22,23]. Observational cohorts of
excluded populations show divergent outcomes [24]. SCD is well recognised as conferring elevated
infectious risk, yet remains underrepresented in interventional studies [25,26].

Potential Explanations for Exclusion

Exclusion may partly result from safety concerns, confounding comorbidities, or regulatory and
ethical complexities. However, the frequent use of broad, non-specific exclusion criteria (e.g., "chronic

"o

illness," "immunocompromised status,

"nn

systemic disease") suggests that common conditions such as
malnutrition, HIV and SCD were not deliberately considered during trial planning. This practice runs
counter to the WHO guidance for best practices for clinical trials, ICH E8(R1), and ICH E6(R3) [12—
14], which emphasise the inclusion of diverse populations to ensure the applicability of results to
those who will ultimately use the intervention.

Sensitivity Analysis

The sensitivity analysis, restricted to trials with clearly reported eligibility criteria, revealed
substantially higher exclusion rates than the primary analysis, particularly for malnutrition, where
nearly all affected children (96.1% of trials) were excluded. This increase was partly driven by the
smaller denominator in the sensitivity analysis, as only a limited number of trials explicitly reported
inclusion of these conditions. This striking divergence between the “definitely excluded” and

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202602.0796.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 February 2026 d0i:10.20944/preprints202602.0796.v1

8 of 12

“possibly excluded” groups suggests that reliance on broad or ambiguously phrased criteria (e.g.,
“chronic illness” or “immunocompromised status”) may have masked the true extent of exclusion in
the primary estimates. The findings underscore the importance of explicit, transparent exclusion
criteria in trial protocols and registries. Greater precision in defining eligibility not only improves
reproducibility and interpretability but also prevents the inadvertent marginalisation of high-risk
populations whose inclusion is critical for generating generalisable evidence.

Emerging Trends in African Clinical Research

Encouragingly, 2010 to 2023 saw a notable increase in the number of clinical trials conducted in
Africa(1), reflecting a growing commitment to address the continent's public health challenges. This
rise is partly driven by increased global investment in epidemic preparedness, expanded donor
funding for neglected tropical diseases, and the growth of local research infrastructure. Regional
initiatives and regulatory harmonisation efforts, notably the African Vaccine Regulatory Forum
(AVAREF)-established by WHO in 2006, have facilitated multi-country trials and fostered
collaboration across borders [27,28].

However, despite the increasing number of trials conducted during this period, our findings
indicate that the systematic exclusion of high-risk paediatric populations has not improved over time.
Specifically, the proportion of trials excluding children with malnutrition, HIV and SCD remained
largely stable across the decade with no significant change in exclusion patterns before and after 2015,
indicating that the observed growth in trial activity has not been matched by increased inclusivity in
trial design.

Dominant Therapeutic Areas in African Trials

The thematic focus of trials in sSA remains heavily skewed toward infectious diseases,
particularly malaria, HIV, tuberculosis, and, more recently, emerging viral pathogens such as Ebola
and COVID-19. These conditions remain high-priority given their ongoing burden, especially among
children. However, non-communicable diseases (NCDs) and chronic conditions, including SCD and
malnutrition, receive comparatively limited attention despite their rising prevalence and clinical
significance. Our findings corroborate this trend, showing that only a minority of paediatric trials
primarily targeted malnutrition or SCD. A more balanced research agenda that includes chronic and
comorbid conditions is critical to building a comprehensive evidence base for paediatric care in sSA.

Influence of Trial Design and Intervention Type on Exclusion

Our findings also highlight notable patterns in exclusion based on trial design and type of
intervention. The vast majority of included trials were randomised trials (85.0 %), and a small
proportion employed cluster randomisation. Randomised controlled trials (RCTs) remain the gold
standard for evaluating the efficacy of interventions and are understandably dominant. In our
analysis, non-cluster trials appeared more likely than cluster-randomised designs to exclude high-
risk paediatric populations in the crude comparisons. However, this association weakened and was
no longer significant after adjustment in the logistic regression, suggesting that the initial pattern was
partly explained by other trial characteristics such as intervention type or disease area. This implies
that while concerns about internal validity and the desire to limit heterogeneity may influence
exclusion decisions in individually randomised RCTs, these factors do not operate independently of
broader design and contextual features. This may reflect concerns around internal validity and the
perceived need to minimise heterogeneity in RCTs, often at the expense of representativeness.

Similarly, the type of intervention was strongly associated with exclusion. Drug trials, the most
common intervention category in our sample (61.4%), were more likely to exclude children with HIV,
or SCD than trials evaluating dietary supplements or medical devices or mixed-intervention trials
(e.g. drug and dietary intervention combined). Vaccine interventions, while less frequent, were
associated with higher exclusion odds, possibly due to safety or immunogenicity concerns in
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immunocompromised or chronically ill children. These findings suggest that both methodological
and pharmacological risk perceptions may drive exclusionary decisions, reinforcing the need for trial
sponsors and investigators to adopt more inclusive and adaptive designs, particularly when
evaluating interventions intended for use in high-burden, heterogeneous paediatric populations.

Gaps in Disease Classification and Registry Data

Another key limitation in the current clinical trials landscape is the inconsistency in disease
classification across registries. While we attempted to categorise trials using ICD-11 codes, most
clinical trial registries do not require or enforce the use of standardised disease coding such as the
ICD. As noted in WHO’s updated guidance on reporting summary results in trial registries, there is
substantial variability in the types of information captured across registries, with no harmonised
requirement for standardised disease classification [29]. As a result, identifying trials by therapeutic
area often relies on manual review or keyword-based classification, which introduces subjectivity
and potential misclassification. The lack of mandatory ICD tagging hampers large-scale analyses
across conditions and regions, and limits the ability to systematically track research gaps or overlaps.
Harmonising trial registration practices, including the adoption of ICD codes and structured
metadata, would greatly enhance the transparency, comparability, and policy relevance of clinical
trial data in LMIC settings.

Strengths and Limitations

This review is strengthened by its large sample size, robust duplicate detection, and use of an
automated classification algorithm, which was independently reviewed by members of the research
team. However, some limitations must be acknowledged. First, exclusion status was inferred from
registry-reported eligibility criteria, which may not capture all protocol amendments or nuanced
decisions made during trial implementation. Second, some trials lacked clear information on
inclusion/exclusion criteria, leading to potential misclassification despite sensitivity analyses. Lastly,
our analysis did not include unpublished or unregistered trials, which may differ in their inclusion
practices.

Implications for Research and Policy

These findings underscore the urgent need to make paediatric trials in sSA more inclusive.
Sponsors, regulators, and ethics committees should advocate for context-specific eligibility criteria
and ensure that trials reflect the diversity of the population at risk. Furthermore, funders should
prioritise studies that focus on or deliberately include CLHIV, malnourished children, and those with
SCD to close existing evidence gaps. Improving representation will not only enhance the relevance
of trial findings but also promote equity in access to emerging health technologies. In parallel, trial
registries and global platforms should consider the mandatory adoption of structured disease
classification systems, such as the WHO-ICD, to facilitate future landscape analyses and guide
strategic investment in research.

5. Conclusions

CLHIV, malnutrition, or SCD remain underrepresented in paediatric clinical trials in sSA,
despite these conditions being common and with vulnerability to poor outcomes. There is a clear
need for more inclusive research practices that align with international guidance and ethical
principles, thereby ensuring that the most vulnerable populations are not left behind in the
advancement of global child health.

Supplementary Materials: The following supporting information can be downloaded at the website of this

paper posted on Preprints.org.
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The following abbreviations are used in this manuscript:

CLHIV Children Living with HIV

GCP Good Clinical Practice

HIV Human Immunodeficiency Virus

ICH International Council for Harmonisation of Technical Requirements for Pharmaceuticals for
Human Use

ICTRP International Clinical Trials Registry Platform

ISRCTN International Standard Randomised Controlled Trial Number

LMICs Low and Middle Income Countries

PACTR Pan African Clinical Trials Registry

SCD Sickle Cell Disease

sSA sub-Saharan Africa

WHO World Health Organization
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