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Abstract

Background: Prostate cancer is the second most common form of cancer and a leading
cause of cancer-related death in men. In an era of evidence-based medicine, clinical trials
play a critical role, and adherence to best practices is crucial in managing complicated
and non-communicable diseases, such as prostate cancer. For this reason, extrapolat-
ing research conducted in high-income countries (HICs) to low-middle-income countries
(LMICs) may lead to incorrect findings or treatment plans for patients in these areas.
Unfortunately, clinical trials in LMICs face several challenges in terms of design, funding
and recruitment. This study aimed to examine clinical trials on prostate cancer in LMICs,
including the scope of these trials, the type of interventions being tested and funding
sources.

Methods: A search of the Cochrane Library Controlled Trials Registry was conducted
between January 2010 and June 2021 using keywords including: ‘prostate cancer’, ‘pros-
tate adenocarcinoma’ and ‘prostate tumour’). The trials were classified into either HICs or
LMICs based on the World Bank Atlas classification. A descriptive analysis was performed
to determine the characteristics of the trials.

Results: A total of 3,455 clinical trials for prostate cancer have been conducted glob-
ally, with 542 (15.68%) conducted LMICs. Most of these trials (89%) were registered
in upper-middle-income countries, with none being conducted in low-income countries.
The majority of trials were prospective studies (98.1%), with 65.2% being randomised
and 57% being phase lll. Of the trials, 48.4% aimed to recruit fewer than 500 partici-
pants. The main source of funding was pharmaceutical companies in 78.1% of the cases,
followed by institutional funds (16.1%) and public funds (5.8%). At the time of the search
query, 74.6% of the trials were inactive, with 37% completed, 5% terminated due to
insufficient funding and 75% terminated due to medical inefficacy or poor accrual. The
majority of trials (88.2%) were interventional, with only 6% focusing on screening and
prevention, and 2% designed for palliative care.
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Conclusion: This study sheds light on the challenges faced in conducting clinical trials for prostate cancer in LMICs. The findings underline
the need for improved support from international organisations and pharmaceutical companies to bridge the gaps in prostate cancer research
and facilitate collaboration between researchers in LMICs and other countries.
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Background

Genitourinary malignancies such as prostate, renal, bladder, urethral, testicular and penile cancers represent almost 12.7% of newly diag-
nosed cancers in the world and almost 7.9% of cancer-related deaths globally. In 112 nations, prostate carcinoma was the most prevalent
cancer diagnosed in men, followed by lung, colorectal and liver cancers [1]. In 2020, prostate cancer accounted for 375,000 deaths globally,
with 1,400,000 new cases being diagnosed [2].

The regional incidence rates of prostate cancer range from 6.3% to 83.4% per 100,000 men, with the highest rates in Western Europe and
Northern America and the lowest in Asia and Northern Europe. Regional patterns of death rates did not correspond to those of incidence,
with the highest fatality rates in the Caribbean, sub-Saharan Africa and Micronesia/Polynesia. In 48 countries, including sub-Saharan Africa,
the Caribbean, Central and South America (such as Ecuador, Chile and Venezuela) and Sweden, prostate cancer is the leading cause of cancer-
related mortality among males [1].

In the era of evidence-based medicine, in which there is a growing emphasis on adherence to best practice guidelines, it is crucial to note
that research conducted on a specific group of subjects may not be representative or applicable to other populations [3]. As a result, extrapo-
lating from research undertaken by high-income countries (HICs) on complicated noncommunicable diseases, such as cancer or trauma, is
challenging and may lead to impractical application in the context of limited resources [4], leading to inappropriate diagnostic approaches or
treatment plans. This is crucial in establishing recommendations for best practices in low-middle-income country (LMIC) [5].

However, multilayer complexities hinder any efforts to design, fund and recruit clinical trials in LMIC countries [6]. As the management of
locally advanced prostate cancer is evolving rapidly, there is limited data on the efficacy and feasibility of different novel therapies in LMICs,
for example [5].

In this study, we sought to investigate the clinical trials of prostate cancer conducted in LMICs to better understand the scale of these trials,
the type of intervention and funding sources. The results of this study may help international societies and pharmaceutical companies exist-
ing gaps in prostate cancer research and explore avenues for collaboration with researchers from LMIC.

Methods

A comprehensive search of the Cochrane Library Controlled Trials Registry was performed to include clinical trials conducted between Janu-
ary 2010 and June 2021. The search keywords included prostate cancer ‘prostate cancer’, ‘prostate adenocarcinoma’, and ‘prostate tumour’,
and prostate tumor (Figure 1). All clinical trials on prostate cancer screening, diagnosis, management and follow-up were included. The
authors conducted the search. The search query was performed on 20 March 2022.

The following data were extracted from each study: study year, country, date of study initiation, date of study completion, study type, primary
purpose, time perspective, allocation, observational model, phase, intervention model, masking, type of intervention, control arm, sample
size, active or inactive trial, reason for ending the trial, funding type and number of institutions (single or multicentre).

The World Bank Atlas classifies countries into low-income, lower-middle-income, upper-middle-income and high-income economies [7]
(Table 1). For the analysis, the LMIC was used to represent countries with low- and middle-income economies. Descriptive statistics were
used to analyse the results (Table 2).
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Figure 1. Evidence acquisition flow chart.

Search strategy

Topic: Prostate cancer clinical trials in low-middle income countries
Date range: 01/01/2010-06/01/2021

Language: English

Human only, globally

Search strategy terms

Prostate cancer

TS = ((Prostat* AND (cancer* OR carcinoma* OR adenocarc*)))
https://clinicaltrials.gov/search?cond=PROSTATE%20CANCERG&start=2010-01-01_2021-06-01
Total number of clinical trials globally: 3,457

Total number of clinical trials in LMICs = 551

(Seven duplicated studies, two not registered).
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Table 2. Descriptive analysis of LMIC trials.

Low income Low-middle income Upper middle income

Study date

1990-2000 0 0 8

2001-2010 0 3 163

2011-2020 0 37 308

>2020 0 2 14
Study type

Observational 0 8 55

Interventional 0 34 438
Primary purpose

Treatment 0 28 406

Medical 0 2 3

Surgical 0 0 0

Diagnostic 0 3 20

Prevention 0 4

Palliative 0 2 9

Outcome 0 2 51
Study design

Prospective 0 40 485

Cross sectional 0

Retrospective 8
Status

Active 0 10 126

Inactive 0 32 367
Sample size

<500 27 232

500-1,000 91

>1,000 170
Funding

Public 14 17

Pharma 24 394

Institute 4 82
Centre

Single centre 17 66

Multi centre 24 428
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Results

A total of 3,455 prostate cancer trials have been conducted globally. 542 (15.68%) prostate clinical trials were identified in LMIC. Seven
trials were duplicates and excluded from the upper-middle-income countries. Most of these trials were registered in upper-middle-income
countries 489 (89%), and none were identified in low-income countries (Figure 1).

The majority of prostate cancer clinical trials in LMIC (67.47%) were conducted after 2010. Most of these trials were prospective (98.1%),
randomised (65.2%), phase Il (57%) and planned to recruit <500 subjects (48.4%). The primary funding source for these trials was phar-
maceutical companies (78.1%), followed by institutional funds (16.1%) and public funds (5.8%). Most of the trials were multicentre trials
(83.39%). Refer to Table 2 for further details.

At the time of search query, 74.6% were labelled inactive trials. 37% were completed trials, with 5% terminated to conclusion of the trial,
25% due to insufficient funding and 75% terminated due to medical inefficacy or poor accrual.

Prostate cancer clinical trials in LMIC were mainly interventional (88.2%), using medication. Only 6% of trials focused on screening and pre-
vention, while (2%) of trials were designed for palliative intent.

Discussion

This study aimed to provide an in-depth understanding of the current status of prostate cancer clinical trials in LMICs. Of the total 3,455
global clinical trials for prostate cancer, only 542 were conducted in middle-income countries and none were conducted in low-income coun-
tries (Figure 2). Most of these trials were funded by pharmaceutical companies and involved prospective multicenter recruitment of fewer
than 500 patients. Furthermore, most trials were inactive (74.6%).

Prostate Clinical Trials Distribution in Low-Middle

Income Countries

Prostate trials

lBE‘
| D

Powerad by Bing
0 Ausstralian Bureaw of Statistics, GeoMames, Microsaft, Mawvinfo, OpenStreetiap, TomTom

Figure 2. Prostate clinical trials distribution in LMICs.

Colour gradient

Grey colour: Indicates areas with the least activity, intensity or lowest data values.
Light orange: Represents areas with below-average values.

Orange: Signifies areas with median or average values.

Deep orange: Marks areas with the highest activity, intensity or peak data values.
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Our study yielded findings consistent with prior research in the field, underscoring the insufficiency of clinical trials focused on prostate
cancer in LMICs relative to the disease burden in these regions. This aligns with the results of a retrospective study that revealed a higher
number of phase lll trials related to oncology in HICs than the disease burden, as prostate cancer is the fourth most common cancer in sev-
eral regions of LMICs, including Africa. Moreover, none of the prostate cancer clinical trials have been conducted in low-income countries,
despite evidence suggesting that the incidence of urological diseases may be higher than that currently reported [3, 6, 8]. These findings
highlight the urgent need for further clinical trials to address the growing burden of prostate cancer in LMICs.

Moreover, the evidence generated from trials conducted in HICs may not apply to LICs because of lack of resources, different treatment
sequences, accessibility of care and different genomic make-up of the tumours [4, 9]. Cancer treatment toxicities and adverse effects, includ-
ing adrenal hormone suppression and radiotherapy, are more pronounced in certain races. Additionally, there are differences in treatment
responses across races [10].

Interestingly, several studies have also indicated that the availability of resources and funding is a crucial driver of clinical trial activity rather
than the population's needs [3]. The high cost of oncological clinical trials is often more significant than the annual gross national income per
capita, making it a significant challenge to conduct trials in these regions [8]. Our study also highlights the role of pharmaceutical companies
in funding prostate cancer clinical trials, with almost three-quarters of the funding from these companies.

International and local institutions must intervene to counteract this large gap and prevent possible future bias in the results of clinical trials.
Other research has emphasised the need for proper management of funding in LMICs, for example, the need to ensure that the work of the
National Institution of Health is distributed more equitably to support clinical trials focused on a range of diseases beyond infectious diseases
and regions other than South Africa [11].

Additionally, studies have found that clinicians in LMICs face a significantly higher workload than do those in other countries, making
it almost impossible to find time to conduct clinical trials. Furthermore, trainees receive limited teaching regarding critical appraisal and
research methodology [12, 13], further exacerbating the challenges of conducting clinical trials in LMICs. These findings underscore the
need for increased investment in training programs for healthcare providers in LMICs to support their participation in clinical trials and other
research initiatives [14].

An additional challenge in conducting clinical trials in LMIC is participant recruitment. A nationwide survey from Jordan, a middle-income
country, included 3,196 participants and reported that less than 25% were willing to participate in clinical trials. Only 21.8% of the partici-
pants knew what the clinical trials were, with socioeconomic factors being a significant determinant of knowledge and willingness to partici-
pate [15]. This study highlights the importance of raising awareness and providing proper patient education regarding clinical trials in LMICs.

In addition to the challenges related to funding, training and recruitment, studies have also revealed disparities in the publication of clinical
trials conducted in LMICs despite their positive value. Clinical trials in LMICs that demonstrate significantly prolonged survival with signifi-
cantly lower funding are often published in low-impact journals. Clinical trials in HICs that cost hundreds of thousands of dollars and show
only marginal prolongation of survival have been published in high-impact journals. This disparity in publication may contribute to the under-
representation of LMICs in prostate cancer, creating what is often referred to as ‘publication prejudice’ [14].

Several journals have attempted to decrease the gap in this area by providing more opportunities for LMICs to present their results and data.
For example, the American Society of Oncology's Journal of Global Oncology and Cancer has put more effort into decreasing the publica-
tion gap by providing more opportunities for LMICs to publish their research [16]. This is an essential step toward ensuring that clinical trials
conducted in LMICs receive the recognition they deserve and contribute to the advancement of medical knowledge worldwide.

Conclusion
This study sheds light on the challenges faced in conducting clinical trials for prostate cancer in LMICs. The findings underline the need for

improved support from international organisations and pharmaceutical companies in order to bridge the gaps in prostate cancer research and
facilitate collaboration between researchers in LMICs and other countries.
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