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Abstract: The globalization of clinical research business is leading to a shift of clinical trials from Western countries to so-
called emerging markets. This article should present the temporal development of clinical research business on the African
continent. Further information should be gathered on favorite disease categories in which clinical trials are conducted. Using
the ClinicalTrials.gov registry, trend data on the development of clinical research in the 47 countries listed on the African
continent country list published by the World Health Organization were collected for the period from 2000 to 2018.
Additionally, health data for the two main disease categories Communicable Diseases and Non-Communicable Diseases are
taken from the Atlas on African Health Statistics of the World Health Organization for each country to be utilized in
comparative analyses. Twenty African countries showed a strong development in clinical research business with continuous
clinical trials conducted since 2000, while 5 countries had a delayed beginning of development. A further 19 countries show
only sporadic performance. A comparison of the data for the disease categories Communicable Diseases and Non-
Communicable Diseases shows that in 38 countries the number of clinical trials in the field of Communicable Diseases has
decreased over the course of the reporting period, while clinical trials in the category of Non-Communicable Diseases are
increasingly being conducted. The expected globalization trend is not evident in all African emerging markets. Due to various
factors, the countries show different levels of development in the clinical research business.

Keywords: Emerging Markets, Developing Countries, Clinical Trials, Communicable Diseases,
Non-communicable Diseases

emerging markets. The first part of the article covers the
fundamental aspect of whether the number of clinical trials
has changed in the course of the study period. The second
part then examines the two main disease categories that were
investigated in clinical trials during this period. This allows
drawing conclusions on the strength of globalization in
emerging markets and thus on the balance of health care in
these countries, as well as assessing the impact of clinical
research on the burden of disease.

Since Africa is a continent with a high number of emerging
markets, it was chosen as basis for data collection. All 47
countries of the World Health Organization's list of countries
belonging to the African region were included in the data

1. Introduction

“The globalization of clinical research is gaining
momentum” [1]. This globalization trend has also led to a
shift in the business of clinical research from formerly North
America, Western Europe and Australia to so-called
emerging markets such as Eastern Europe, Latin America or
Africa [2]. It can therefore be assumed that a significant
increase in clinical trials has taken place in emerging markets
[3]. But are there any data that can confirm this assumption?

In order to identify possible trends, the article describes the
temporal development of clinical research activities in
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collection [4]. The ClinicalTrials.gov study registry was used
to collect data on the number of clinical trials between 2000
and 2018. Beside country-specific study frequencies, study
numbers for the main disease categories were also analyzed.

2. Methods
2.1. A Search of Clinical Trial Databases

To obtain a comprehensive overview of the temporal

2.2. Health Statistics of the World Health Organization

development in the clinical research business on the African
continent, a corresponding database query was done in the
ClinicalTrials.gov registry of the U.S. National Library of
Medicine at the National Institutes of Health [5]. To complete
the data set, this database query was also done in the local
Pan African Clinical Trials Registry [6]. However, this
registry contains only a small number of clinical trials, so no
meaningful results were obtained and thus it was not
included in the final analysis.

Figure 1. Methodology for data collection.

In determining whether the number of clinical trials
conducted is influenced by various variables, a subanalysis
was conducted in nine randomly selected countries of the
African region to examine population size, gross national
income and the development status of the health care system.
The statistical data published by the World Health
Organization for the respective country served as the data

basis for this analysis [4]. The results of the subanalysis have
shown that the researched factors do not allow any
conclusions to be made regarding a possible influence on the
number of clinical trials, since clinical trials are carried out to
varying degrees independently of a large or small population,
a high or low gross national income and a good or only
rudimentarily developed health system. Thus, these factors
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receive no further consideration in the main analysis.

In a second step, health data from the Atlas of Health
Statistics 2011 [7] as well as the Atlas of African Health
Statistics 2016 [8], both published by the World Health
Organization, were collected. Figure 1 gives an overview of
the data collection methodology.

Data on the distribution of burden of diseases were
collected in order to determine whether, in addition to a
change in the business of clinical research, there is also a
change in clinical trial indicational areas.

In order to portray a temporal development, the period
from 2000 to 2018 was divided into two equal periods of
time, so that the years 2000 to 2009 and the years 2010 to
2018 each gave a time span. For the period from 2000 to
2009, data from 2004 were used for the distribution of
burden of diseases from the Atlas of Health Statistics 2011 of
the Regional Office for Africa of the World Health
Organization. From the Atlas of 2016 data from 2012 were
extracted for the second investigational period. Out of the
data listings, two data sets were tabulated containing data on
occurrence of the main disease categories Communicable and
Non-Communicable diseases per period. According to the
Atlas of African Health Statistics, HIV / Aids, Lower
Respiratory Infections, Malaria and Tuberculosis were
selected as disease examples for the Communicable Diseases
category. Stroke, Endocrine / Blood / Immune Disorders,
Ischemic Heart Disease and Epilepsy served as disease
examples for the category of Non-Communicable Diseases.
The additional data on the injury category listed in the atlas
were not further considered as they do not represent a
specific disease category and therefore were irrelevant for
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answering the research question. Thus, the percentages taken
for the distribution of communicable and non-communicable
diseases were recalculated in order to reach a total of 100%
with both figures.

2.3. A search of Indication Areas in Clinical Trial Database

The results of a second database query in
ClinicalTrials.gov registry for Communicable and Non-
Communicable diseases indication areas should demonstrate
a potential correlation between disease categories and
number of clinical trials. For each country, the number of
clinical trials for the previously defined example diseases
was determined for each time period and graphically
presented in relative figures for comparative reasons.

2.4. Data Analysis

The collected data are then processed with the statistical
software R version 3.6.1 to graphically represent the
temporal development in the business of clinical research
between the years 2000 and 2018.

3. Results
3.1 Search Result

The general database query of the total number of clinical
trials registered in the ClinicalTrials.gov study registry
between 2000 and 2018 reflects a continuous development in
clinical research throughout the period in the countries
represented by Figure 2.
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Figure 2. All countries demonstrating strong development in the conduct of clinical trials across the whole time period.
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Figure 3. All countries that initiated their clinical trials later than 2003 and thus showed a delayed development in the conduct of clinical trials.
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Figure 4. All countries showing sporadic clinical trials conduct.

In these countries, the number of clinical trials has
increased in line with the expected upward trend in
comparison between 2000 - 2003 and 2018, although there
are some up and down fluctuations in the years in between.

Figure 3 illustrates the countries whose total number of
clinical trials indicates that development in the clinical
research business has begun at a later time, since the start of
clinical trials conduction is after 2003 and shows continued

progress. In comparison, Figure 4 includes those countries
which only have sporadic clinical trial conduction and thus
do not record any temporal development in the business of
clinical research.

The temporal development of clinical research business in
Cape Verde, Eritrea and Sao Tome and Principe cannot be
determined by the data collected as no trial data are available
for these countries.
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Figure 5. Comparison of the burden of disease distribution of the two main disease categories per country.
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Figure 6. Comparison of the relative numbers (percentages) of clinical trials of the two main disease categories from 2000 - 2009 with those from 2010 — 2018.
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3.2. Comparison of the Two Main Disease Categories
Communicable Diseases and Non-communicable
Diseases

For each country, the burden of disease distribution of the
two main disease categories Communicable Diseases and
Non-Communicable Diseases is compared for each time
period (Figure 5). It can be seen that in 38 of the 47 African
countries there is a decrease in the frequency of the category
Communicable Diseases compared to the years 2004 and
2012, while the category Non-Communicable Diseases
increases in its frequency.

Figure 6 shows that in most African countries the general
development in the business of clinical research can also be
seen in the total number of clinical trials for the two disease
categories. In 33 of the 47 African countries of the World
Health Organization's list, the number of clinical trials in the
Communicable Diseases category as well as in the category
of Non-Communicable Diseases increased in both
investigational periods (2000 - 2009 and 2010 — 2018). In 27
of the 47 countries, both the number of Communicable
Diseases and Non-Communicable Diseases clinical trials
increased.

Figure 6 also illustrates that in the period from 2000 to
2009, the category of communicable diseases is much more
in the focus of clinical trials than that of non-communicable
diseases. In 30 out of 47 countries this category is found.
Also, in the period 2010 - 2018, communicable diseases are
more in the focus of clinical trials than non-communicable
diseases in 36 of the 47 countries. Only Algeria and South
Africa have a much higher number of clinical trials in the
non-communicable disease category in both periods.

4. Discussion

Looking at various publications in the literature on
globalization in clinical research, one thing becomes quite
clear: in the past years there has been a shift in the conduct of
clinical trials from developed countries such as the United
States or Western Europe to emerging markets such as
Eastern Europe, Latin America, Asia, the Middle East and
Africa [2, 3, 9]. This trend can be confirmed for African
countries as presented in Figures 2 and 3. Accordingly, 25 of
the 47 African countries of the World Health Organization's
country list of the African region support the higher
frequency in the number of clinical trials. In contrast, there
are also 19 countries which only record sporadic clinical trial
conduction over the entire research period and further three
countries without any documentation on clinical trials. These
countries are obviously not experiencing this trend, which
leads to the assumption that development depends on certain
factors that are unlikely existing in these countries. As stated
by Alemayehu et al, these factors include "ethical and
regulatory issues, administrative issues, lack of finance, lack
of infrastructure, poor data quality, and a lack of training"
[10].

Although emerging countries have the greatest burden of
disease in the world, some of them lack substantial research
and development activities due to the factors mentioned.
Even in these poorest regions "research-led solutions could
bring the greatest impact to high rates of early mortality" [10].

Figure 5 represents that particularly communicable
diseases, such as HIV/AIDS, tuberculosis, malaria or leprosy,
are widespread in African countries and “still a major cause
of mortality and morbidity” [11]. On the other side non-
communicable diseases, such as stroke, endocrine / blood /
immune disorders, ischemic heart disease or epilepsy, also
represent a burden for the population. In line with Alemayehu
et al, clinical trials in emerging countries should mainly
benefit the local population and therefore deal with the
country-specific diseases, which predominantly belong to the
category of communicable diseases [10]. Figure 6 supports
this demand. It shows that between 2000 -2009 a total of 30
and between 2010 - 2018 as many as 36 of the 47 countries
in the African region analyzed placed the focus of clinical
trials on research into communicable diseases. The only
exceptions are South Africa and Algeria. Both countries show
a significantly higher interest in non-communicable diseases
over the entire research period. One possible reason for this
could be the strong development of tourism in the large cities
of both countries. This fact has led to the adaptation of both
countries to western habits and thus probably contributed to
an increased awareness of the risk of infection with
communicable diseases and their prevention on the one hand
and to the spread of non-communicable diseases through a
more modern, unhealthy lifestyle, e.g. through stimulants, on
the other.

In total, however, the number of clinical trials in 27
countries has increased both in the area of communicable
diseases and non-communicable diseases. This reflects the
worldwide interest in conducting clinical trials. The
alignment of the 10/90 gap could play an essential role here,
so that in the future not only 10% of the worldwide funding
will flow into health research "towards problems that affect
90% of the world's population", of which only a small
percentage will go to "research and health problems
indigenous to developing countries" [10]. In order to
continue to advance clinical research in emerging countries,
the formation of global health partnerships and collaborative
research groups is a good opportunity to improve healthcare
in Africa, by ensuring efficient and "important research in a
resource constrained environment" [12]. Thus, future
“headway can be made with the concerted efforts of
governments, charities, foundations, product-development
partnerships, academic institutions and pharmaceutical
companies” [13].

Limitations of the study

The following limitations of the research work should be
observed. Firstly, at the time of writing, no more recent data
on the distribution of the burden of diseases by the World
Health Organization have yet been available, although the
Atlas of African Health Statistics 2018 has already been
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published. The atlas does not contain any data on the
distribution of the burden of diseases, so that no conclusions
could have been drawn about the current distribution of the
burden of diseases.

Secondly, only the Clinicallrials.gov study register, an
internationally recognized database for the registration of
clinical trials, was used to process the research question.
Further research should therefore be carried out to determine
whether local databases, apart from the Pan African Clinical
Trials Registry, reflect a similar development in the business
of clinical research or whether the changes are less evident at
the local level.

5. Conclusions

Contrary to the actual expectations, the globalization trend,
although confirmed in many countries, is not evident in all
African emerging markets. Even those countries that have
seen a substantial development in clinical research over the
past twenty years show significant differences in the number
of clinical trials conducted. These differences may be based
on various barriers of trial implementation in these regions
[10]. Based on "limited funds and a lack of trained staff to
conduct their own research", it is not possible in every
emerging country to carry out a mature clinical research,
even if this would be necessary to treat diseases such as
tuberculosis and malaria or to introduce appropriate
prevention measures [14]. Doing so would be of enormous
importance to translate research outcomes into practice and
policy through education and involvement of local
stakeholders to support dissemination of knowledge and
integration into care [15]. All "developing countries urgently
need research to help relieve the enormous burden of disease
that they carry" and public as well as private sponsors in
developed countries should finance research in developing
countries to "help bridge this gap" [14]. Overall, the progress
of clinical research activities thus already shows a noticeable
trend toward globalization, although this has not yet taken
effect in all African emerging markets and led to an
improvement in health care. It can be assumed that
globalization in these countries must continue to gain
strength, with the purpose of using new research findings,
new medicines and technologies to improve the existing
burden of disease and the entire health care system.
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