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What’s known on the subject? and What does the study add?

Importance of clinical trials upon evaluating novel therapeutic and diagnostic technologies is known. Trials targeting novel methods of
urological surgery is equally crucial. However, vast majority of urological surgery clinical trials are progressing in North America and Europe,
which indicates the opportunity and necessity upon implementing clinical trials in other regions such as the Middle East.

Abstract T

Objective: To analyze the rates and types of ongoing urological surgery clinical trials (CTs) in the Middle East (ME) and worldwide.

Materials and Methods: The number of urological surgery CTs was identified via the ClinicalTrials.gov database. Studies were further analyzed
using different filters present in ClinicalTrials.gov.

Results: Vast majority of urological surgery CTs are progressing in North America and Europe with 71.53%. The ME accounts for only 6.19%. In the
ME, only Turkiye hosts studies of pediatric urological surgery. Additionally, the vast majority of adult studies were also belongs to Turkiye with 64%.
Further, the large portion of conducted CTs in the ME is phase 3 studies and studies with no phase indicated. Similarly, all urological surgery CTs
conducted in Turkiye are in later phases or with no phase indicated. Moreover, industry resources are not directed upon these studies in the ME. Few
countries use the advantages of industry resources for conducting urological surgery CTs.

Conclusion: The ME should be considered as a fertile land for adopting urological surgery CTs due to high population despite low ongoing studies.
The lack of industry support in the ME is another problem, which may improve via rendering the ME more attractive for sponsors by adopting new
regulatory guidelines for some of the countries.
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Oz T
Amag: Urolojik cerrahi klinik calismalarin (CT) tipleri ve sayilari agisindan Diinya'daki ve Orta Dogu'daki (OD) dagilimlarini incelemektir.

Gerec ve Yontem: Bu CT'lerin dagihimlan ClinicalTrials.gov sitesi kullanilarak analiz edildi. Ortaya ¢ikan bilgiler sitede bulunan filtreleme secenekleri
kullanilarak daha detayh bir sekilde arastirildi.

Bulgular: Urolojik cerrahi CT'lerin %71,53'i Kuzey Amerika ve Avrupa'da gériiliirken, OD Bélgesi bu ¢alismalarin sadece %6,19'unu olusturmaktadir.
Buna ek olarak, OD'deki pediyatrik calismalarin hepsinin Tiirkiye'ye ait oldugu ortaya cikmistir. Ayrica, Tiirkiye'de yiritiilen Grolojik cerrahi CT'ler,
OD'de yiiritilen calismalarin %64'tini olusturmaktadir. Bagka bir konu ise, OD'de yiirltilen CT'lerin biiyiik bir cogunlugunu faz 3 ¢calismalarinin ve
fazi belirtilmeyen ¢calismalarin olusturmasidir. Buna benzer sekilde, Tirkiye'deki calismalarin hepsi gec fazlara ait veya fazi belirtiimeyen calismalardir.
0D Bélgesi'nde endiistri sermayesi ile ylritilen calismalarin sayisi birkag iilke disinda yok denecek kadar azdir.

Sonug: OD Bolgesi tirolojik cerrahi CT'leri yliritmek acisindan verimli bir bélge olarak diistiniilebilir. Bu bdlgedeki hizla artan niifus ve bununla
dogru orantili olarak tirolojik hastaliklardaki yayginhk, yiritilen calismalarin sayisi ile uyumululuk gdstermemektedir. Az sayidaki birkag tlke hari¢
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bu bolgede endiistri sermayesinin klinik calismalar lehine kullanilmamasi da baska bir problemdir. Bu sorun OD Bdlgesi'ni sponsorlar agisindan daha

cazip kilacak standartlar benimsenerek diizeltilebilir.

Anahtar Kelimeler: Urolojik cerrahi, Klinik calismalar, Orta Dogu, Uroloji, ilag endiistrisi

Introduction

Urological diseases are worldwide health problems composed of
numerous complications, which require resource-rich surgical
developments in order to increase life quality of patients and
to prevent irreversible problems. Among them, renal stone
formation is a growing urological disease with approximately
12% widespread prevalence. Kidney stone formation
(urolithiasis) is directly proportional with redundant problematic
mineral and protein intake with insufficient liquid consumption
(1,2). Poor awareness and unconscious consuming increase the
probability of diseases not only in underdeveloped countries
but also in developed countries. However, development of non-
invasive or less invasive solutions targeting many urological
conditions reduces the morbidity of procedures by replacing
them (3). Robotic surgery is taking the place of traditional
surgery in urological procedures as well as other procedures.
Prostatectomy, cystectomy, pyeloplasty, nephrectomy and
laparoscopic procedures can be handled with robotic technology
with the benefits of lower blood loss and low surgical morbidity
(4). These indicate the importance of clinical trials (CTs) upon
new developments.

Results of metaanalysis studies on distribution and prevalence
of urological diseases show that urolithiasis and renal infection
are the most common disorders encountered in this category.
When the same distribution observed in aged populations,
prostate cancer, bladder cancer, lower urinary tract syndromes
(generally in older men), urinary incontinence and urinary
tract infections (generally in older woman) are conspicuous
(3). Overall, metabolic syndromes increase the risk of urological
diseases, which may evolve to end-stage renal diseases. Thus,
surgical CTs serve as crucial tools of information to develop
appropriate procedures and engineered constructs for implants.
Controlled CTs of new drugs and surgical techniques are crucial
in lowering the both morbidity of the procedure and mortality
of the disease. Low susceptibility and funding opportunities
in some underdeveloped countries generate a handicap upon
adopting new CTs. Numerous governments reduce their funding
towards clinical developments (3).

Despite the probable reasons and prevalence of urological
diseases in specific regions are discussed in numerous studies,
there is a lack of knowledge about the distribution of performed
or ongoing clinical studies about urological surgery in these
regions (5,6,7,8,9,10,11,12,13,14). Ongoing CTs in the Middle
East (ME) is not well established. Thus, we investigated the

distributions of urological surgery CTs in the ME and globally
by focusing different aspects such as number of pediatric or
adult studies, sources of funding, and phases of the studies.
Turkiye and Israel are the only countries, which host a small
portion of CTs in urological surgery compared to North America
and Europe. Despite high child population in the ME, pediatric
CTs in urological surgery is dramaticly low as only Turkiye
hosts pediatric CTs in the ME (15). The ME is a fertile land for
organizing new CTs including pediatric studies of urological
surgery with relatively low clinical studies compared to the
prevalence of urological diseases and the population.

Materials and Methods

Research of Clinical Trials Per Region from the ClinicalTrials.
gov Database

ClinicalTrials.gov database is the world's most comprehensive
registry of CTs with 298.505 studies in 208 countries (16). The
site became publicly available in 2000 and was containing
only National Institutes of Health (NIH) funded studies until
the participation of privately funded studies (17). By the aid
of ClinicalTrials.gov, we revealed the distribution of urological
surgery CTs worldwide alongside with detailed analysis over the
ME considering phase of the study, type of funder, studied age
group, country and region. Regions were selected according
to registered CTs in ClinicalTrials.gov database. Scanning of
urological surgery based CTs were operated during the first
quarter of 2019. Ethical approval is not required for this study.
This study does not include any patient.

Database Search Criteria

Utilizing advanced filtering available in ClinicalTrials.gov
database, medical conditions themed as “urological surgery”
were analyzed (e.g. nephrectomy, ureterostomy). For the
children-based evaluation, the age group 0-17 was focused.
For adult-based analysis, the age group was selected as 17+.
Both genders were included in this study. Among study types,
observational studies together with interventional studies
were included in database analysis. Studies were not filtered
according to their provision upon medical improvements thus,
studies without results were also included during filtering. Some
important filtering involves the type of funding (e.g. industry-
funded, other funded) and the current phase of the study (e.g.
early phase through phase 4 and without phase). Worldwide
analysis involves North America, Europe, East Asia, ME, South
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America, Pacifica, Africa, Southeast Asia, North Asia, South
Asia and Central America. ME-specific analysis involves Turkiye,
Israel, Lebanon, and Islamic Republic of Iran with studies at any
rate.

Results

The first analysis includes the worldwide distribution of CTs on
urological surgery. Among all urological surgery CTs, 71.53%
belongs to North America and Europe (37.37% with 151 studies
and 34.16% with 138 studies of the total of 404, respectively).
Other regions of the world forms only 28.47% of all studies (115
of 404) including the ME region with 6.19% (25 of 404), which
ranks the ME fourth following North America, Europe and East
Asia, respectively (Figure 1). When the ME solely observed,
92.59% of all urological surgery clinical studies are progressing
in Turkiye and Israel (66.67% with 18 studies and 25.93% with 7
studies of the total of 27 respectively) (Figure 2).

The second analysis involves the population-based distribution
(child and adult) of urological surgery CTs in globally and the

Worldwide distribution of urological surgery clinical
studies per region

North America 151

Europe 138

East Asia me——— 56
Middle East me— 25
South America m— 12
Pacifica mm 6
Africa mm 5
Southeast Asia mm 4
North Asia == 4
South Asia m 2
Central America 1 1

0 20 40 60 80 100 120 140 160

Figure 1. ClinicalTrials.gov database was investigated by using the keyword
"urological surgery” in the condition or disease field. All age groups were
globally examined via ClinicalTrial.gov database and separated according to
geographical regions

Country-based distribution of urological surgery clinical
studies in the Middle East

Tuicy | (¢
Lebanon - 1

Islamic Republic of Iran - 1

0 2 4 6 8 10 12 14 16 18 20

Figure 2. ClinicalTrials.gov database was investigated by using the keyword
"urological surgery” in the condition or disease field. All age groups were
examined via ClinicalTrial.gov database and separated according to countries
forming the Middle East
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ME. When observed globally, 14.16% of all urological CTs are
pediatric studies (66 of 466) (Figure 3). When the ME solely
observed, Turkiye has 100% of conducted pediatric urological
surgery CTs alongside with 64% of adult studies (Figure 4).

The third analysis involves the phase distributions of urological
surgery CTs globally and in the ME (Figure 5). The global
distribution of study phases shows that only developed countries
host initial phase (early phases, phase 1, phase 2) clinical
studies. However, worldwide distribution of early phase clinical
studies about urological surgery is few in number. Moreover, the
regional phase distribution of CTs in the ME was also analyzed,
which exhibits the lack of initial phase CTs in Turkiye. In the
ME, Israel and Lebanon have only four conducted studies in
initial phases despite zero studies at initial phases conducted in
Turkiye and Iran (Figure 6).

Next, funding patterns upon urological surgery clinical studies

Distribution of pediatric urological surgery
clinical studies in the ME and globally
450 400
400
350
300
250
Chart Area
150
100 66
50 5 23
0 M———
world ME
mchild (birth-17) 66 5
madult (18+) 400 23
wchild (birth-17)  madult (18+)

Figure 3. ClinicalTrials.gov database was investigated by using the keyword
“urological surgery" in the condition or disease field. Age group >17 was
selected for adult clinical studies and age group from birth to 17 were
selected as pediatric clinical studies. Both adult and pediatric clinical studies
were analyzed globally and compared with the middle east, ME: Middle East

Regional distribution of pediatric urological surgery
clinical studies among the ME

18 16
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Figure 4. ClinicalTrials.gov database was investigated by using the keyword
"urological surgery” in the condition or disease field. Age group >17 was
selected for adult clinical studies and age group from birth to 17 were
selected as pediatric clinical studies. Both adult and pediatric clinical studies
were analyzed and compared according to countries forming the middle east,
ME: Middle East
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were analyzed globally and in the ME. Worldwide industry
funding for clinical studies of urological surgery is low. Industry-
funded studies form only 12.53% of all urological surgery CTs
(Figure 7). When the ME is solely observed, Israel stands out from
all other regions despite small number of conducted urological
CTs by taking the advantage of industry funds with 57%
industry-funded studies (4 industry-funded and 3 other funded
studies). Except regions without industry funded studies, Turkiye
has a large difference between the industry funded-studies and
all those funded by other funders; only 5.67% of urological
surgery clinical studies was funded by industry against all other
funders (Figure 8).

Discussion

Epidemiological studies indicates a global increment in
urological diseases (5). The risk of urolithiasis increased from
3.2% to 8.8% in 3 years in the USA (6,7). Specific increase in the
incidence of a certain disease also depends on the region. (8).

Phases of urological surgery clinical studies in the ME
and globally
160 149
140
120
100
80
60

42
40 37
0 18
2 5 . 2 7 2 6
0 - —_— L — _—

Early phase Phase I Phase 1T Phase III Phase IV N/A
= World S 18 37 42 149
= ME 1 2 1 7 2 6
mWorld mME

Figure 5. ClinicalTrials.gov database was investigated by using the keyword
"urological surgery” in the condition or disease field. Search was conducted
according to worldwide distribution of phases of urological surgery clinical
trials initially. Then results were compared with the same distributions among
the middle east, ME: Middle East

Phases of urological surgery clinical studies in the
countries of ME

g 5

]
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m Turkey 0 5 2 5
w Israel 0 2 1 4 0 0
w Lebanon 1 0 0 0 0 0

Iran 0 0 0 0 0 1
mTurkey mlIsrael wLebanon = Iran

Figure 6. ClinicalTrials.gov database was investigated by using the keyword
“urological surgery" in the condition or disease field. Search was conducted
according to country-based distribution of phases of urological surgery
clinical trials among the middle east, ME: Middle East

Hot and dry climates invoke the risk of acidic urine and finally
urinary tract infection (8,9). Thus, recent knowledge about the
regional distribution of urological disease plays an important
role in evaluating the clinical situation and availability. Region
based registration data from the study performed in 2006
indicates that urological diseases caused approximately 830.000
deaths per year worldwide, which ranks them 12%" among all
deaths (10). In South Africa, high cost and insufficient access to
dialysis and kidney transplants abandon numerous patients with
low social income to death (11).

Another study draws attention to incidence and mortality rates
of kidney cancer over 39 countries. In contrary to general,
developed countries have higher incidence and mortality
rates compared to developing or underdeveloped countries
(18). Nevertheless, when the incidence-to-mortality ratio is
examined, a remarkable result emerged. Incidence-to-mortality
ratio indicates the rate of death among patients with kidney
cancer. The highest incidence-to-mortality ratio belongs to
North America despite high incidence rate, which may be

Distribution of funding sources of urological surgery
clinical studies worldwide and in the ME
400
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200
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100
50 20
o - S —
world ME
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mall others 370 20
mindustry mall others

Figure 7. ClinicalTrials.gov database was investigated by using the keyword
"urological surgery” in the condition or disease field. Search criteria is based
on global distribution of industry funded studies versus all other funded
studies. Then results were compared with the same examination among
countries forming the middle east, ME: Middle East

Distribution of regional funding sources of urological
surgery clinical studies among the ME
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Figure 8. ClinicalTrials.gov database was investigated by using the keyword
"urological surgery"” in the condition or disease field. Search criteria is based
on country-based distribution of industry funded studies versus all other
funded studies the middle east, ME: Middle East
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directly proportional to socio-economic status of people, the
emphasis of clinical developments and reserving resources upon
these CTs while Africa has the lowest incidence-to-mortality
ratio. These results indicate that in Africa, mortality rate of
kidney cancer is 80%, which is nearly fourfold higher compared
to North America with 22.27%.

These data indicates the need for availability of new CTs in
urological surgery in the ME and other developing regions.
However, lack of awareness of the importance of conducting
CTs and lack of knowledge about the processes are major
problems, which also cause trust issues (19). Information about
the relevance of specific diseases among population, Good
Clinical Practice (GCP) regulations, procedures during approval,
awareness about the importance of CIs and available sites
are one of the most important feasibilities during conducting
studies (20). There is a higher risk of urological diseases in
underdeveloped countries (10) in comparison to developed
countries that show a higher risk of other diseases such as cancer,
diabetes and obesity (18). So, we investigated the distribution of
urological surgery CTs globally and in the ME from ClinicalTrials.
gov. Despite the rapid increase in population and mortality, the
ME ranks fourth in conducting urological CTs and only accounts
for 6.199% of all urological surgery CTs conducted globally. North
America and Europe forms 71.53% of all urological surgery CTs.
The increase in pharma market in the regions of the ME and
North Africa (MENA) as well as growth in sales market, indicates
the potential towards adopting CTs (15,19). We further analyzed
the region-specific distribution of urological surgery CTs in the
ME. Regions except Israel and Turkiye are in critical condition
and only have two studies.

When we evaluated the distribution of pediatric CTs of
urological surgery versus adult, we noticed that only 14.2% of
all urological surgery studies were pediatric in the world (66
studies among 466 total). This low ratio of pediatric studies for
the world is also observable for the ME region. Only, 17.9% of
all urological surgery studies were pediatric (five studies among
28 total). Despite the number of conducted studies in the ME is
significantly lower compared to North America and Europe, the
relative proportion of pediatric studies is similar when compared
to global. We further investigated the regional distribution
of pediatric studies among the ME region. Unfortunately, we
observed that only Turkiye is adopting pediatric studies about
urological surgery. All five pediatric studies belong to Turkiye
in the ME. Thus, Turkiye maintains a similar rate of pediatric
studies versus adult when compared with the global distribution.
Even Israel lacks a single pediatric study despite the comparable
number of conducted adult studies with Turkiye. The overall
low number of pediatric studies about urological surgery may
be explained with the prevalence, since pediatric urological
disorders are less common when compared to adults (3,21).
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However, one of the highest percentage of young population
resides in the ME region (15). Therefore, when the low socio-
economic status of countries in the ME region is taken into
account, the proportion of pediatric urological disorders is
expected to be higher.

Analysis of the phases of urological surgery CTs worldwide
show that only a few studies are early phase studies followed
in increasing order by phase 1, 2, 3, 4 and studies. Except four
studies at initial phases adopted by Israel and Lebanon, all studies
conducted in the ME are studies of later phases. This indicates
another difference between developed and developing countries
since only developed countries host studies of initial phases. Initial
developmental phases of studies forges the foundations of novel
developments but not mainly require high numbers of voluntary
participants (22). Thence, inventor countries prefer adopting
initial phases of studies in their countries. This could be the reason
for lack of initial phase studies in developing countries as the rate
of clinical upgrades adopted in developed countries are directly
proportional with the distribution of CTs in these countries
(Figure 1). Thus, when great numbers of voluntary participants
are required for succession of late phase CTs, developing countries
also start to be attractive. According to a study, the economical
suitability is another reason, which renders developing countries
attractive for conducting late CTs (23).

Nearly one quarter of the Investigational New Drug studies
in the United States (US) requires results from other regions.
Researchers from exterior regions are increasing in number
due to lack of patient recruitment in developed countries such
as Europe and US (20). Despite their main role of conducting
new studies worldwide, there is a mandatory lag phase due
to the impossibility of conducting clinical studies without
enrolling required patients from the patient pool, which pushes
sponsors to assess new CTs by targeting developing regions,
such as the ME, Africa, South America and Asia, more than the
developed countries (20). Despite the pecuniary opportunities,
increase in the size of pharma market, and large patient pool
in the developing countries, challenges upon the process of
conducting CTs due to the requlatory reasons appear to be
problematic and time consuming (24). That is why the feasibility
of CTs are crucial on directing a study as the probable challenges
and precautions can be taken to prevent inefficient work.
Moreover, feasibility information creates a feedback about the
oncoming results of the study. Generating information about CT
feasibilities is the result of proper awareness and networking.
Unfortunately, large portion of CT sites belongs to developed
countries (15). In regions lacking proper CT networking, the
information about the feasibilities become more valuable as
the knowledge of regional and institutional applications helps
estimate the completion time of a conducted study. If the
required trust is obtained by sponsors based on the current
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performance of the study, targeting of developing countries for
conduction of new clinical studies will be facilitated. Based on
these criteria, to make a region more targetable for new CTs,
adoption of International Conference on Harmonization (ICH)
GCP guidelines, and by improving current regulations that cause
delays in CT conduct are crucial (25). Globalization of GCP and
awareness of CTs will surely upgrade the reqgulations of related
countries upon managing new CTs, thus rendering problematic
regions with unnecessary regulations more attractive to
sponsors. Among the regions in the ME, Turkiye and Israel are
prominent countries not only in urological surgery CTs but also
in other subjects such as nutrition CTs and that the involvement
of the ICH-GCP is directly proportional with the presence of CTs
(15). Accepting the ICH-GCP in other regions of the ME should
be restorative upon low CT capacity. Overall, the globalization of
GCP and networking in developing countries are complementary
with both the patient demand of developed countries and local
advances in clinical studies. As a result, novel methods will be
tested and approved more rapidly and efficiently as well as
worldwide attainability will be a glimmer of hope for numerous
hopeless patients.

Sponsorship and funding form the foundations of a study.
Unfortunately, in the case of medical companies, generally
funding is directly linked to profit. However, the NIH provides
possibilities among the cooperation between for-profit and
public services. Despite challenges in the MENA region, NIH
researchers cooperates with local partners in order to discuss
concerns and benefits due to significant prevalence of diseases
in the MENA region (26). Therefore, a tripartite agreement, which
is both beneficial to for-profit organizations, academicians and
eventually public, should be forged. When the concerns of
both for-profit organizations and academicians are in the same
direction, performances of related studies increase. Therefore,
we investigated both the worldwide distribution of fund
providers and regional distribution of funders in the ME. We
created two perspectives among the types of funding, industry-
funded studies as the general source of for-profit enterprises
and other funded studies. Worldwide distribution of industry-
funded versus other funded studies shows that, industry only
fund 12.5% of all CTs of urological surgery (53 studies among
423 total). When the ME region is solely investigated, there is
no significant difference between the rate of other funded and
industry-funded studies as only 20% of all CTs of urological
surgery were maintained by industry support (5 studies among
25 total). However, the number of conducted studies is very
limited in the ME region, which was previously underlined
during investigating the sole distribution of urological surgery
CTs. Next, we investigated the regional distribution of fund
sources of urological surgery CTs in the ME region. Vast majority
of industry funded-studies belongs to Israel with four studies
versus only one industry funded-study conducted in Turkiye.

Tosum up, as expected, the vast majority of conducted urological
surgery CTs belongs to North America and Europe. In contrary to
the increasing population and prevalence of urological disorders
in the ME region, the number of related clinical studies remains
critical. Worse is large portion of assessed studies are found
in Turkiye and lIsrael, which renders remaining regions critical
upon health management. Assessment of pediatric studies is
also critical in the ME. Only Turkiye is adopting pediatric studies
of urological surgery among the countries of the ME. Industry
funding forms the smaller portion of ongoing studies worldwide
except Israel. Turkiye is taking the attention with highest
assessed studies compared to other regions of the ME.

Study Limitations

Outside of the wide scope of ClinicalTrials.gov, there are
numerous unregistered studies, which renders the alternative
data sources important (15). Other articles also refer the
presence of unregistered trials with a percentage that cannot be
ignored (27,28). Moreover, some registered studies may escape
advanced filtering due to unclear or incomplete reporting.
Although distribution of the knowledge is dependent on the
extent of a disease, the main cause of this problem is the
potential of the funding institution. According to a database
screening, industry-funded trails were more common compared
to non-profit-funded studies (29). However, thumping majority
of clinical studies can be found in ClinicalTrials.gov database.

Conclusion

The prevalence of urological disorders and related mortality in
the developing or underdeveloped regions are higher due to
low health awareness. Additionally, rapid increase in population
of these regions is directly proportional with the rates of
incidences. Regions in the ME lack suitable amount of urological
surgery CTs and CTs in other therapeutic areas when compared
with population, rendering these regions as a fertile land for
conducting new studies. Thus, utilization of this opportunity
can be beneficial for researchers, public and industry.
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