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The disparities in clinical trials
addressing urologic conditions
among lower-income countries

Ankur U. Choksi, Christopher S. Hayden, Syed N. Rahman,
Soum D. Lokeshwar and Isaac Y. Kim*

Department of Urology, Yale School of Medicine, New Haven, CT, United States

Introduction: Genitourinary pathologies are increasingly common in low and
lower-middle Q6 income countries (LMICs) however there is a
disproportionate distribution of clinical trials in higher income countries as
compared to LMICs. In order for evidence-based practice to be implemented
in LMICs with regards to urologic conditions and malignancies, clinical trials
need to be performed within LMICs such that the results can be analyzed based
on the context of the local environment.

Methods: We queried ClinicalTrials.gov and the ICTRP for active clinical trials
that were related to ‘prostatic neoplasms’, ‘urinary bladder neoplasms’, ‘kidney
neoplasms’, ‘urolithiasis’, ‘urinary tract infections’ and ‘lower urinary tract
symptoms’. The national incidence and DALYs was obtained from the Global
Burden of Disease 2019 to analyze for a correlation between the numbers of
clinical trials performed in a country with the burden of disease.

Results: A total of 4,169 clinical trials were identified based on the search query
terms. Ninety percent of the clinical trials are being conducted in 32 countries.
A majority of clinical trials are being performed in HICs. The proportion of non-
oncologic urologic clinical trials performed in LMICs is greater than the
proportion of urologic oncology clinical trials performed in LMICs (p <0.001).
Linear regression models demonstrates a weak relationship between the global
burden of disease and the number of clinical trials conducted in each country
for the individual urologic conditions.

Discussion: A majority of urologic clinical trials are being conducted in high-
income countries which does not coincide with the global burden of disease of
urologic conditions.
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Introduction

Urologic conditions have a significant impact on public
health with regards to adverse quality of life and health
outcomes for patients. Urologic diseases affect patients
globally, with prostate and bladder cancer being the second
and sixth most commonly diagnosed cancer in men globally in
2020 respectively (1). Other urologic conditions such as lower
urinary tract symptoms, benign prostatic hyperplasia,
nephrolithiasis and urinary tract infections have a high
incidence among patients across the world (2-4). Clinical
trials are paramount in promoting the growth of knowledge
regarding the understanding and management of urologic
conditions. These clinical trials help elucidate the efficacy,
safety profile, and potential adverse effects of new therapies for
these diseases (5).

Despite the global prevalence of all diseases, there is a
significant disparity between the host sites of clinical trials,
with approximately 83% of all clinical trials being performed
in twenty-five countries (6). For countries classified by The
World Bank as low and lower-middle income countries
(LMICs), with a gross national income per capita of less than
$4,096, less than 5% of all clinical trials were conducted in
ninety-one LMICs at the time. Patients that are enrolled in
clinical trials often are not representative of the population that
the intervention is aimed at treating. The inconsistencies of
conducting clinical trials in LMICs has previously been
attributed to a lack of financial funding, migration of skilled
personal to higher income countries, cultural apprehensions,
and administrative regulations (7).

With regards to urologic diseases, there is a lack of knowledge
regarding the specific disparity of the global distribution of
ongoing clinical trials. A prior investigation found that the
number of urologic clinical trials being conducted in the
countries in the Middle East is lower than that as compared to
studies being conducted in other countries (8). In this study, we
compare the current distribution of ongoing clinical trials in
LMICs with respect to urologic conditions.

Materials and methods

ClinicalTrials.gov is a registry database of public and privately
funded clinical studies, with approximately 408,000 studies listed
across 220 countries (9). The World Health Organization
International Clinical Trials Registry Platform (ICTRP) is a
publically available database that captures information regarding
clinical trials from regional and national trial registries, and has
been shown to include an increasing proportion of clinical trials
that were not listed on ClinicalTrials.gov (10).

Using the filters available within ClinicalTrials.gov, search
queries were performed to identify active clinical trials
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investigating urologic diseases. The search query on
ClinicalTrials.gov included the terms “prostatic neoplasms,
urinary bladder neoplasms, kidney neoplasms, urolithiasis,
urinary tract infections, and lower urinary tract symptoms”.
The search queries on the ICTRP included the terms “prostate
cancer, bladder cancer, kidney cancer, kidney stones, urinary
tract infections, and lower urinary tract symptoms” respectively.

On ClinicalTrials.gov, active interventional clinical trials
which were in the “not yet recruiting, recruiting, enrolling by
invitation, and active/not recruiting” were included. On the
ICTRP, active international clinical trials that were listed in
primary registries other than ClinicalTrials.gov were included.
We did not exclude clinical trials on the basis of the trial’s
recruitment of specific age groups or gender. All phases of
clinical trials were included. From the search query, the
country of the site of the clinical trial was obtained.

Geographic analysis was performed by stratifying countries
based on the World Bank classification by gross national income
per capita as either low income (less than $1,045), lower-middle
income ($1,045 - $4,095), upper-middle ($4,096 - $12,695) or
high income (greater than $12,695) (11). LMICs was defined as
countries classified as low income or lower-middle income by
the World Bank.

Data from the Institute for Health Metrics and Evaluation
Global Burden of Disease 2019 was obtained to compare the
number of clinical trials performed in countries by the incidence
of the disease and the disability-adjusted life years (DALYs). A
linear regression model was fit to evaluate for a correlation
between burden of disease and number of clinical trials being
conducted in a country.

The search queries were performed on March 20, 2022.
Descriptive analysis was performed for all the queried terms.
Two-sample z-test was used for statistical analysis. P-values were
reported as two sided and values less than 0.05 were considered
statistically significant. Analyses were performed with StataMP
17 (StataCorp, College Station, TX) and Microsoft Excel
(Redmond, WA).

Results

Using the aforementioned search queries, a total of 15,216
studies were identified between ClinicalTrials.gov and the
ICTRP, of which 4,169 trials were included in the analysis. A
total of 11,047 trials were excluded of which 2,334 trials were
excluded due a non-interventional study design, 6,775 trials were
excluded as they were already completed, and 1,938 duplicate
trials were identified and removed as they were listed in both
ClinicalTrials.gov and ICTRP (Figure 1).

The included clinical trials obtained from the search queries
are summarized in Table 1. The geographic distribution of clinical
trials by country was visually represented using choropleth maps
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| 15216 Trials Identified I

Excluded (11047 studies):
2334 Non-Interventional Design
6775 Completed Studies
1938 Duplicates with ICTRP

Included Studies (4169 studies):
Prostate Cancer: 2078 studies
Bladder Cancer: 664 studies
Kidney Cancer: 589 studies
Urolithiasis: 226 studies
Urinary Tract Infections: 212 studies
Lower Urinary Tract Symptoms: 400 studies

FIGURE 1
Selection of clinical trials for analysis obtained from search query
on ClinicalTrials.gov and WHO ICTRP.

for each of the search query terms (Figure 2). Overall, the 4,169
clinical trials were conducted across 9,742 clinical trial sites in 92
different countries and 344 (3.53%) clinical trials were held in
LMICs. The combined query for “prostatic neoplasms” and
“prostate cancer” on ClinicalTrials.gov and ICTRP respectively
was the most populated between the two registries and identified a
total of 2,078 trials across 4,871 individual trial sites in 73 different
countries. Of these trial sites, 942 (19.33%) are being performed in
the United States while 89 (1.83%) are being performed in LMICs.
In contrast, for clinical trials related to non-oncologic topics, the
query for lower urinary tract symptoms between the two registries
was the most populated, identifying 400 clinical trials across 564
clinical trials in 59 different countries. Of these trial sites, 119
(21.10%) are being performed in the United States while 47
(8.33%) are being performed in LMICs. Across the different
search queries, LMICs represented a higher proportion of non-
oncologic urologic clinical trials as compared to their
representation of urologic oncology clinical trials (z = -16.05, p
< 0.001). The number of countries needed to represent 33%, 50%,
67%, 75%, and 90% of the total number of clinical trials was
reported in Table 2. Ninety percent of the clinical trials evaluated
were conducted in 32 countries, with 85.58% of the clinical trials
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being conducted in 25 countries. Ninety percent of clinical
trials related to prostate cancer were performed in 31 countries,
related to bladder cancer were performed in 31 countries, related
to kidney cancer were performed in 30 countries, related to
urolithiasis were performed in 12 countries, related to urinary
tract infections were performed in 40 countries, and related to
lower urinary tract symptoms were performed in 31 countries.
There are 109 countries that are not conducting a urologic clinical
trial that is registered between the two registries.

The clinical trials sites were classified as either low, lower-
middle, upper-middle or high income earning based on the
World Bank Classification (Figure 3). Few low earning countries
were trial sites for studies listed on ClinicalTrials.gov or ICTRP,
with four trials listed for urinary tract infections, and one each
for prostate cancer, kidney cancer and lower urinary tract
symptoms. A majority of clinical trials were conducted in high
income countries based on the World Bank Classification.

Data on the burden of urologic diseases on a country was
obtained from the Institute for Health Metrics and Evaluation in
the form of incidence and DALYs. This was analyzed with respect to
the number of clinical trials performed in the country and further
stratified by LMICs and high-income countries (Figure 4). Simple
linear regression was performed and generally demonstrated a weak
correlation between the numbers of clinical trials being performed
with respect to the incidence of DALYs within a country for that
disease (Table 3). Within this limitation, there was a stronger
correlation for an increased number of clinical trials in countries
with an increased incidence and DALY of oncologic conditions as
compared to non-oncologic conditions. A subgroup analysis was
performed and generally demonstrated a weaker correlation for low-
middle income countries between number of clinical trials and
burden of disease as compared to high income countries. However
for urinary tract infections and lower urinary tract symptoms, a
stronger correlation was seen between the number of clinical trials
and burden of disease for low-middle income countries as compared
to high income countries. The top ten most burdensome conditions
and the number of clinical trials conducted in the country was
summarized in Supplementary Table 1.

TABLE 1 Distribution of clinical trials being performed globally based on urologic search query terms.

Search query Number of Number of Number of Number of trials Number of trials Percent of trials
term clinical trials trial sites countries in USA in LMICs in LMICs
Prostatic Neoplasms 2,078 4,871 73 942 89 1.83%
Urinary Bladder 664 2,071 65 301 73 3.52%
Neoplasms

Kidney Neoplasms 589 1,370 68 324 28 2.04%
Urolithiasis 226 232 29 91 51 21.98%
Urinary Tract 212 634 71 53 56 8.83%
Infections

Lower Urinary Tract 400 564 59 119 47 8.33%
Symptoms

All 4,169 9,742 92 1,830 344 3.53%
Frontiers in Urology 03 frontiersin.org
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Choropleth maps demonstrating the active clinical trial sites within each country for each search query term: (A) Prostate Neoplasms (B) Urinary
Bladder Neoplasms, (C) Kidney Neoplasms, (D) Urolithiasis, (E) Urinary Tract Infections, and (F) Lower Urinary Tract Symptoms.

Discussion

This study analyzes the geographic distribution of urologic
clinical trials registered on ClinicalTrials.gov and the ICTRP for
urologic diseases by country with respect to the World Bank
classification of gross national income per capita. The findings of
this study are notable for a disproportionate number of clinical
trials being performed in countries with high gross national
income per capita and the distribution of clinical trials is more
disproportionate for oncologic conditions such as prostate,
bladder and kidney cancer. A majority of these urologic
clinical trials, approximately 90%, are being performed in 32
countries. Although overall weak, there is a stronger correlation
between the number of clinical trials being performed and the
burden of disease in countries for oncologic conditions as
compared to non-oncologic conditions. When stratifying this
analysis into high income countries and LMICS, the correlation
between burden of disease and number of clinical trials is
stronger for high income countries except for trials related to
urinary tract infections and lower urinary tract symptoms.

The findings of this study also highlights the disconnect
between the burden of disease within a country and the number
of clinical trials being conducted within the country, suggesting
that clinical trials are being conducted on the basis of available
wealth and resources as compared to population needs. For
example, although India has the tenth highest incidence of
prostate cancer diagnoses and the third highest DALYs, only
22 of 2078 prostate cancer clinical trials are being conducted
here. Nigeria has the seventh highest DALYs from prostate
cancer yet no prostate cancer clinical trials are being
conducted in this country. Likewise, Pakistan, Japan, the
Philippines and Ukraine had the sixth through ninth highest
incidence of urolithiasis respectively, however, no clinical trials
related to urolithiasis are being conducted in these countries. It is
also likely that the true disparity is greater, as the actual
incidence of these urologic diseases is likely higher than what
is reported due to challenges in diagnostic capabilities and access
to care in LMICs (12).

Prior studies within other fields of medicine have identified
similar disparities in clinical trial distributions in LMICs. In a

TABLE 2 Number of countries that contribute to a percentage of the total number of clinical trials being performed for a urologic disease.

Search query Number of Number of
term countries 33% countries 50%
Prostatic Neoplasms 4 8
Urinary Bladder 5 9
Neoplasms

Kidney Neoplasms 3 7
Urolithiasis 1 3
Urinary Tract 8 14
Infections

Lower Urinary Tract 3 8
Symptoms

All 4 8
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Number of
countries 67%

14
15

13
5
22

14

04

Countries
without trials

Number of
countries 90%

Number of
countries 75%

18 31 128
19 32 136
17 30 133
6 12 172
27 40 130
19 31 142
18 32 109
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Distribution of Clinical Trial Sites by World Bank Income Classification
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FIGURE 3

Distribution of clinical trial sites by World Bank Income classification for the search query terms on a logarithmic scale.

retrospective cohort study, investigators found that the number
of phase III randomized clinical trials related to oncologic
treatments was disproportionately higher in HICs relative to
the burden of disease. This study notes that findings from

clinical trials conducted in LMICs tended to be published in
academic journals with lower impact factor (13).

The disproportionate global distribution of clinical trials
being conducted in LMICs has previously been attributed to
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TABLE 3 Coefficient of Correlations for linear regression model for number of clinical trials based on the incidence and DALYs within the country
for that condition, with sub-group analysis for low-middle income and high income countries.

Incidence DALYs

Disease Overall R? LMIC R HIC R* Overall R LMIC R* HIC R?
Prostate Cancer 0.8066 0.8154 0.4232 0.5016 0.5891 03208
Bladder Cancer 0.5054 0.5065 04174 03979 0.4405 03117
Kidney Cancer 0.6044 0.6078 0.3105 03999 0.4245 0.2064
Urolithiasis 0.0898 0.1662 0.0652 0.0913 0.1424 0.0514
Urinary Tract Infections 0.1514 0.3077 0.5440 0.1168 0.3256 0.5256
Lower Urinary Tract Symptoms 0.0687 0.0560 0.5209 0.0875 0.0808 0.5242
R? = coefficient of correlation for linear regression model.
availability of resources, migration of skilled personnel to higher Transatlantic Consortium, including countries in Africa, the
income countries and administrative regulations. A prior Caribbean Islands, North America and Europe (22). A similar
systematic review that has evaluated the challenges to initiative, the Asian Prostate Cancer Study, includes countries
conducting clinical trials in LMICs has cited access to financial across Asia to promote clinical research collaborations. The
resources as the most common barrier (7). The monthly cost of migration of skilled personnel from LMICs can be countered
conducting an oncologic clinical trials has often been appraised by increasing incentives for retention, in the form of training
to be greater that the annual gross national income per capita of grants, professional development incentives, and access to
LMICs (14). For clinical trials conducted in LMICs with industry educational material. With regards to institutional research
sponsors, the eventual approved treatment may not be regulations, there appears the need for a balance between an
financially accessible or offered within the LMIC populations efficient review process and the protection of participants of
that contributed to the trial study (15). The increased cost of clinical trials. Specific to the field of urology, clinical trials need
oncologic clinical trials likely plays a role as to why LMICs have a to be developed specific to the burden of pathologies affecting the
greater focus in the non-oncologic areas of research where the population. Several influential clinical trials have been
cost of conducting and treatment of those diseases is more conducted in LMICs. For example, the POP-RT clinical trial
affordable. The source of funding for sponsoring oncologic conducted by investigators from the Homi Bhabha National
clinical trials is predominantly from academic institutions Institute in India identified the role for prophylactic pelvic nodal
within high income countries followed by pharmaceutical radiotherapy for high risk, locally advanced prostate cancer (23).
countries. In addition to financial capital, skilled human The findings that are presented need to be interpreted with
capital is required to conduct a clinical trial and there has the understanding of the limitations of this study. The data
been a migration of skilled clinical and scientific personally collected from ClinicalTrials.gov and the ICTRP is assumed to
within LMICs to higher income countries (16). The challenge of be reliable from the manual input of information into the
retaining urologists within LMICs has been identified, as a study registries. Regarding the methodology, the information that is
has expressed the concern for an increasing demand of retrieved from the registries is the countries of the clinical trial
urologists in sub-Saharan Africa (17, 18). Likewise, the sites, however we do not differentiate between the sizes of the
disparate global distribution of pediatric urologists in LMICs recruitment population from within these countries. Hence, we
has been identified secondary to a lack of skilled training centers are not assessing for the impact of the recruitment of the
(19). Lastly, in response to prior instances of exploitation of the participants from a specific country on the eventual data
disadvantaged populations in LMICs, stringer governmental obtained from the clinical trial. We acknowledge that grouping
review processes have been established to protect the rights of an entire population of a country as one does not account for
study participants (20). regional and ethnic differences. Lastly, this study evaluates for

In order to help mitigate the disproportionate distribution of the quantity of clinical trials performed in countries but does not
clinical trials, the World Health Organization has recommended examine the quality and potential impact of the research topics
the development of international collaborations. The current being studied.

state of global health has been described by Abimbola et al. as a

remnant of prior colonial practices. The collaborations of

institutions and individuals between HICs and LMICs is Conclusion

recommended to proceed as a shared enterprise rather than a

top-down approach (21). An association was created to promote With regards to the urologic diseases examined, there is a
international research endeavors, the Prostate Cancer disproportionately greater number of urologic clinical trials
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being performed in high-income countries. There is a weak
correlation between the burden of disease and the number of
clinical trials being conducted in a country for these urologic
conditions. If urologic clinical trials are to be performed in a
more proportionate manner to the number of patients affected
from the disease within a country, the findings of this study
suggests the need for a greater number of clinical trials to be
performed in LMICs.
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