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Background In 2022, the World Health Organization (WHO) called on countries to strength-
en their capacities for the conduct of impactful clinical trials and generating high-quality
evidence on health interventions. The Eastern Mediterranean Region (EMR) faces challeng-
es in this regard, with research output concentrated in a few countries and institutions.

Methods We analysed the registration data of clinical trials from the WHO International
Clinical Trials Registry Platform for all 22 countries and territories of the EMR from 2013 to
2023. Following data cleaning, deduplication, and intervention classification, we descrip-
tively analysed the trials across time, countries, intervention types, phase, sample size,
sponsorship, and participant demographics.

Results We identified 49,529 interventional trials, representing a three-fold increase in an-
nual registrations over the decade. Most studies conducted in 2023 originated from only a
few countries: Iran (57%), Egypt (23%), and Pakistan (14%), followed by Saudi Arabia (1.5%),
Iraq (1.4%), and Tunisia (1.2%). Despite the increase in absolute numbers, the proportion
of clinical trials with pharmacological interventions declined from 61.5% in 2013 to 42.4%
in 2023. While the findings demonstrate significant growth in regional clinical trial activ-
ity, they also highlight persistent challenges, as interventional studies with small sample
sizes remain common.

Conclusions Although our analysis reveals substantial growth in clinical trial registrations
across the EMR over the past decade, persistent disparities in research capacity remain,
while the role of industry remains limited. Coordinated efforts are required to increase
multi-centre and multi-country studies in order to address the key health priorities and
contribute more effectively to the development of solutions that address regional needs.

Keywords clinical trials; Eastern Mediterranean Region; health research systems; trial
registries; health policy; research governance; research equity

In 2022, the World Health Organization (WHO) called on countries to strengthen
their capacities for the conduct of impactful clinical trials and providing high-qual-
ity evidence on health interventions [1,2]. Achieving this, however, would require
improvements in research capacity, governance, and coordination across the globe,
considering the finding and recommendations of the independent panel of pandemic
preparedness and response in its report entitled ‘COVID-19: make it the last pan-
demic’ [2].

The need to expand such capacities in the Eastern Mediterranean Region (EMR),
which comprises 22 countries and territories from Pakistan to Morocco, is evident.
While the WHO Advisory Committee on Health Research emphasised the impor-
tance of capacity building in large-scale research studies for health in the region, the
progress in research output remains slow and limited to a few countries and insti-
tutions. Specifically, a review of publications found that three academic institutions
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accounted for over 10% of all publications led by investigators from the region, while the 25 most
prolific EMR institutions collectively accounted for 44% of all biomedical and health research
publications in EMR [3]. The COVID-19 pandemic further highlighted the challenges of respond-
ing to evidence needs in a timely manner in the region [4,5].

Besides obtaining ethical clearance, all clinical trials (CTs) need to be registered in an accredited,
publicly accessible registry. One such registry is the WHO’s International Clinical Trials Registry
Platform (ICTRP), which, since 2005, collates the data from all other global registries. Analysing
trial data from these registries is particularly valuable because only a portion of trials result gets
reported in peer-reviewed publications [6].

The capacity of organisations in the EMR to conduct of clinical trials and the landscape of clini-
cal trials activity has not been adequately mapped. Previous studies have been country-focused
or limited in their time spans: Feizabadi et al. covered the clinical trials registered from Iran up
to 2015 [7], Siddiqui et al. focused on Pakistan up to 2019 [8], and Al-Hajri et al. documented clini-
cal trial registrations from Bahrain, Kuwait, Oman, Saudi Arabia, and the United Arab Emirates
up to 2019 [9]. Clinical trials registered from other countries in the region (e.g. Egypt) were only
covered in other multi-country assessments [10].
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We address this gap by consolidating and analysing clinical trial registration data available on
the WHO ICTRP from all countries in the Eastern Mediterranean Region (EMR) from 2013 to 2023,
with the aim of providing a foundational mapping of the region’s clinical research landscape to
inform future capacity-building and governance efforts. The analysis will cover key features
including trends over time, geographical distribution, intervention types, target sample size,
trial phase, sponsorship, participant demographics, and recruitment status.

METHODS

We analysed trial registration data from the ICTRP for all 22 EMR countries between 1 January
2013 and 31 December 2023. The retrieved .csv ICTRP dataset included 24 different variables,
from which we include the following: ‘scientific name’, ‘intervention type’, ‘target size’, ‘gender’,
‘age’, ‘registration date’, ‘allocation’, ‘primary purpose’, ‘primary sponsor’, and ‘bridged type’. We
consequently use the term ‘clinical trials’ in accordance with the ICTRP classification [6], which
defines interventional studies as any study in which participants are prospectively assigned to
anintervention. This definition extends beyond pharmaceutical drug trials to encompass behav-
ioural, physical, device-based, and other intervention types.

Data preparation

We excluded records without registration dates and observational studies, retaining only inter-
ventional studies. The remaining records underwent a structured three-step deduplication pro-
cess. First, we identified trials that were registered multiple times across platforms and shared
the same trial ID, collapsing them into a single entry using the ‘bridged type’ field. Second, we
removed trials sharing the same trial ID within the same registry. Third, we flagged trials with
similar identifying details for manual review, and merged those confirmed to represent the same
study. Records for which duplicate status remained ambiguous were retained in the data set.
Missing values in categorical fields such as ‘phase’, ‘sponsor type’, and ‘gender’ were retained
as a separate ‘not reported’ category rather than imputed, to avoid introducing systematic bias.

We classified intervention types using the ICTRP intervention type field, followed by a manual
check to verify and correct ambiguous entries. This process yielded eight categories: ‘behav-
ioural’, ‘biological’, ‘device-based’, ‘pharmacological’, ‘physical’, ‘herbal’, ‘radiation’, and ‘vaccine’.
Behavioural interventions included smoking cessation programmes, dietary modifications, and
cognitive-behavioural therapy. Biological interventions involved biological products or modi-
fications, including gene therapy and stem cell therapy. Device-based interventions included
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medical equipment such as pacemakers, insulin pumps, prosthetics, and surgical implants.
Pharmacological interventions relied on medications such as antibiotics, chemotherapy, and
hormone therapies. Physical interventions involved manual or therapeutic techniques, includ-
ing physiotherapy, acupuncture, and chiropractic care. Herbal interventions involved the use of
plant-based remedies, such as medicinal herbs, extracts, and traditional herbal formulations.
Radiation interventions employ radiation-based treatments such as radiotherapy for cancer,
x-rays, and nuclear medicine. Vaccine interventions involved the administration of vaccines for
the prevention or treatment of disease.

We then grouped the trials according to target sample size, trial phase, sponsorship, and recruit-
ment status. Target sample sizes were reported in the ICTRP as single numbers; these were
grouped into six ranges based on the observed distribution in the dataset, with cut-points selected
to reflect clinically meaningful thresholds: 4-20, 21-50, 51-100, 101-500, 501-1,000, and >1,000
participants. Trial phase was used directly from the ICTRP phase field. Trials recorded as ‘N/A’
in the phase field were retained as a separate ‘phase N/A’ category. Primary sponsorship was
categorised into three groups: university/academic, industry, and other, using a keyword-based
classification of sponsor names, followed by manual review of ambiguous entries. We note that
the primary sponsor field reflects the registered administrative sponsor and may not fully cap-
ture the actual source of funding, as industry-funded studies may be registered under academic
or hospital sponsors. Recruitment status was derived from the ICTRP status field and verified
through manual check.

PAPERS

Statistical analysis

We used Excel, version 16.112.1 (Microsoft, Redmond, Washington, USA) and Python, version
3.11.9 (Python Software Foundation, Wilmington, Delaware, USA) to descriptively summarise
the key characteristics of the trials. Specifically, we managed the data and conducted basic sta-
tistical calculations in Excel, and used Python for more advanced data manipulation and visual-
isation, utilising the ‘pandas’ library for data processing and ‘matplotlib’ and ‘seaborn’ for fig-
ure generation.

RESULTS

Of the 58,033 records retrieved from the ICTRP, no records were excluded because of missing reg-
istration dates. A total of 7,605 (13.1%) observational studies were excluded, leaving 50,428 (86.9%)
interventional records. Following deduplication, 899 duplicate records were removed, resulting
in a final analytic sample of 49,529 trials (Figure 1). We observed a substantial increase in the
number of registered trials, from 2,033 in 2013 to 6,527 in 2023, representing an over three-fold
increase over the decade. This upward trend was marked by a consistent rise in the number of
trials from 2013 to 2018 and a notable peak in 2020, with 6,382 trials. The trend continued with a
decrease in 2021, followed by a recovery in 2022 and 2023. The number of active trials increased
dramatically from 87 (4.3%) in 2013 to 3,282 (50.3%) in 2023, while that of ‘not active’ trials grew
from 39 (1.9%) in 2013 to 1,216 (18.6%) in 2023.

Regarding trial phase distribution, phase N/A trials represented the largest category throughout
the study period, accounting for 1,233 trials (60.6%) in 2013 and 3,980 (61.0%) in 2023, with pro-
portions remaining stable across the decade. The number of phase III/IV trials showed notable
absolute growth, increasing from 473 (23.3%) in 2013 to a peak of 2,452 (38.4%) in 2020, before
dropping to 1,867 (28.6%) in 2023. The number of phase I/II trials fluctuated over the period, ris-
ing from 303 (14.9%) in 2013 to a peak of 659 (10.3%) in 2020, ending at 608 (9.3%) in 2023. Phase 0
trials remained consistently rare, never exceeding 2% in any year (Figure 2).

Overall, 33,292 trials (67.2%) enrolled adults only, 4,951 (10.0%) enrolled children only, and 11,284
(22.8%) included both adults and children. Regarding gender eligibility, 10,572 trials (21.3%)
enrolled woman only and 2,640 (5.3%) enrolled men only. The proportion of university-spon-
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Figure 1. Number of trials registered by year and status in the ICTRP platform from 2013 to 2023 for EMR countries.
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Figure 2. Number of trials registered by year and phase category.
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sored trials remained relatively constant over the years, despite an increase from 1,780 (87.6%) in
2013 to0 5,729 (87.9%) in 2023, while the industry-sponsored trials accounted for 2-3% of the whole
sample. Small sample sizes predominated in the included trials, with over 70% having a target
sample size of 100 or fewer participants (Table 1).

Table 1. Trial registration information by year, age, gender, sponsor type, and target sample size, n (%)
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> (1) (9.8) (1920 (.3) (17) (777) (3.8) (9.1) (87.1) (4.8) (28.8) (45.7) (16.6) (0.6) (0.6)
2022 5.809 4,128 576 1,104 310 943 4,555 212 538 5,058 479 1,806 2,575 895 32 18
809 11 09) (19 (5.3 (162) (784 (37) (9.3) (87.0) (4.0) (30.8) (442 (154) (0.6) (0.3)
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Pharmacological interventions comprised 27,402 (55.3%) of all trials. Their absolute number
increased from 1,251 (61.5% of trials registered in 2013) to 2,768 (42.4% of trials registered in
2023), while their proportional share decreased over the study period (Table 2). Physical inter-
ventions showed substantial growth, increasing from 11% to 30.6%. Behavioural interventions
remained relatively stable, accounting for 14.1% of total trials. Device interventions doubled their
share from 3.4% to 7.0% over the period. Biological, herbal, radiation, and vaccine interventions
accounted for 1.6%, 3.3%, 0.5%, and 0.3% of all trials, respectively. Randomised trials constituted
a consistently high proportion of registered trials throughout the study period, accounting for
87% in 2013 and 87.3% in 2023, and 86.3% of all trials overall.

Iran (n=34,703, 70.1%) and Egypt (n=9,240 trials, 18.7%) were the most active contributors to
the trials in our sample. While both countries saw increases in the number of trials in the study
period (Figure 3), Egypt showed a notable 10-fold increase (from 134 to 1,515) as compared to
Iran’s two-fold increase (from 1,787 to 3,689). The two countries were followed by Pakistan, Saudi
Arabia, Iraq, and Tunisia (890, 96, 90, and 77 trials in 2023, respectively). Very few trials were
registered from Djibouti (n=1), Libya (n=1), Yemen (n=10), Somalia (n=21), Afghanistan (n=23),
and occupied Palestinian territories (n=25).

DISCUSSION

This first analysis of trials registered in the ICTRP for the countries of the EMR highlights both
progress and persistent challenges in the region’s clinical research landscape. The 221% increase
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Table 2. Trial intervention type and allocation information by year, n (%)
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in the number of registered trials from 2013 to 2023 represents a substantial growth of clinical
research activity, reflecting increasing research capacity and a growing recognition of the impor-
tance of clinical trials. This trend aligns with global efforts to enhance clinical research capacity
in developing regions [11]. The notable peak in 2020 (6,382 trials) likely reflects a surge in COVID-
19-related research, demonstrating the region’s ability to respond rapidly to global health emer-
gencies, akin to the patterns observed globally during the pandemic [12].

We also observed potential challenge in research governance, as a substantive number of trials
remained incomplete over the period. While this might be understandable for more recently ini-
tiated trials, it might be less explainable for 20% of the trials registered in 2017 and 36% of those
registered in 2018. It is also concerning that 31.8% were registered retrospectively.

Another key observation was the predominance of trials with small sample sizes: less than 20% of
alltrials had a target sample size of over 100 participants and only 1.2% targeted over 500 partici-
pants. Notably, such trials seem to have become more common over time. Certain trials, includ-
ing pilot studies, feasibility investigations, and early-phase studies, may appropriately require
small sample sizes. However, without stratification by phase, intervention type, and study design,
we cannot determine what proportion of small trials reflect appropriate designs, rather than a
lack of statistical power. Nevertheless, the near absence of large-scale trials remains a concern
and may be a key consideration for the promotion of regulatory approaches and collaborative
practices that will encourage such studies in the future.

Regional disparities and research concentration

We noted a significant geographical concentration of clinical trials within a few countries of the
region, with Iran and Egypt accounting for close to 90% of all trials. Although the pattern, in gen-
eral, is in line with the geographical distribution of overall biomedical and health research out-
put in the EMR [3,13], the concentration is more pronounced for clinical trials. Whether this is
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Figure 3. Annual count of clinical trials registered by country from 2013 to 2023.

related to regulatory capacity, technical expertise, or the academic value given to interventional
studies warrants further research [14].

The consistently high proportion of phase N/A trials throughout the study period - approximately
60% in both 2013 and 2023 - reflects the broad scope of the ICTRP interventional category. Trails
recorded as ‘phase N/A’ refer to studies that do not follow national regulatory agencies-defined
phases for product approval and registration, and may cover nursing care, behavioural interven-
tions, service delivery, or comparative assessment of existing treatment approaches [15]. This
high proportion may also reflect incomplete phase reporting across registries or inconsistent
application of phase definitions across countries and institutions.

Most trials (73.1%) were open to all genders, while women-only trials accounted for 21.3% and
men-only trials for 5.3% of the sample. Given the global concern regarding the underrepresenta-
tion of women in clinical trials [16], these data alone do not allow us to assess whether they were
adequately represented among participants enrolled in the trials in the EMR. Similarly, although
trials enrolling adults only constituted the largest age category, this finding alone does not allow
us to assess whether paediatric populations are adequately represented relative to regional dis-
ease burden and research needs.

The distribution of clinical trial sponsorship points to the EMR’s complex research ecosystem.
While universities sponsored 87.7% of all trials, demonstrating a robust academic research capac-
ity in countries with established educational institutions, industry sponsorship accounted for a
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low 2.3% of the sample. However, this apparent disparity may not fully reflect actual commercial
engagement, as many industry trials might operate under university affiliations.

Our findings have two important implications for health policy and research development in
the EMR. First, targeted capacity-building initiatives are needed in countries with limited trial
activity. Second, maintaining research momentum beyond crisis-driven peaks and unlocking
new opportunities for increasing industry involvement and research funding diversification also
remains important.

Important limitations should be considered when interpreting these findings. Our analysis is
based on self-reporting of the research plans to accredited registries, which might not have been
updated as needed when trials have moved between statuses. The ICTRP collates the data from
the registries, so limitations and variations within individual registries might have affected the
completeness and validity of the data. To this point, the dataset contained inconsistencies in reg-
istration formats, missing values, and non-standardised entry methods across different coun-
tries and institutions, which may have influenced our ability to accurately capture and analyse
trends. Lastly, as most of the trials originated from a few countries, our findings should be inter-
preted in terms of the national capacities and regulatory framework of those countries, with care
in generalisation to other contexts.
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CONCLUSIONS

The analysis of 49,529 clinical trials in the EMR from 2013 to 2023 points to a complex and evolv-
ing research landscape. While the 221% increase in the number of registered trials shows a sub-
stantial growth in research capacity, significant challenges persist: most trials were conducted
in just six countries, with universities remaining the primary sponsors and with industry hav-
ing a limited role.

These findings emphasise a need for targeted interventions to strengthen the research infra-
structure in underrepresented countries, enhance frameworks for regional collaboration and
multi-centre multi-country trials, and increase industry participation in research. Success in
developing the EMR’s clinical trial landscape will require coordinated efforts to address these
challenges, while ensuring a balanced distribution of research opportunities across all countries
in the region. Our study can only be understood as a foundational mapping exercise; deeper anal-
yses of therapeutic priorities, multi-country collaboration, publication outcomes, and alignment
with regional disease burden are needed in the future.
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