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Background

Despite a large and increasing non-communicable diseases (NCD) burden in Africa,
research to inform NCD risk factors, management and outcomes in African populations is

limited.

Methods

The GlaxoSmithKline (GSK) Africa NCD Open Lab targeted outstanding early career
African scientists, providing funding and scientific support for projects designed and led
by African investigators to increase NCD understanding. Applicants were eligible if based
in research institutions/universities in Cameroon, Cote D’Ivoire, Ethiopia, Ghana, The
Gambia, Kenya, Malawi, Nigeria, Senegal, Tanzania and Uganda. Proposals in scope
addressed cardiovascular disease, oncology, chronic respiratory disease, chronic kidney
disease and diabetes, and could examine relationships between these NCDs and infectious
diseases, including across the life-course. Ten awards offering up to £100,000
(US$128,500) for two years’ funding were available to cover research project costs.
Additionally, GSK offered in-kind scientific support and mentoring throughout the award

duration.

Results

From 330 unique proposals submitted, 225 met the eligibility criteria covering
cardiovascular disease (25.8%), metabolic disorders (23.1%), oncology (17.8%), respiratory
disease (8.9%), chronic kidney disease (7.1%), and ‘other’ (17.3%). The highest number of
eligible applications were by researchers from Nigeria (28.4%), Kenya (15.1%), and
Uganda (14.2%). Following a multi-stage review process by GSK scientists and an
independent Scientific Advisory Board of predominantly African scientists, nine
proposals were recommended for funding and collaborative support; three cardiovascular,
two respiratory, two chronic kidney disease, and two diabetes. The most common training
needs identified by applicants were biostatistics, grants management, clinical trial design,

and writing for publication.

Conclusions

By supporting open innovation research, the GSK Africa NCD Open Lab identified a
substantial number of African early career researchers enthusiastic to engage in projects
relevant to NCDs. In addition to funding, capacity building efforts are critical to ensure
sustainable NCD research and a thriving African research community.

A rapid rise in the incidence of non-communicable dis-
eases (NCDs) in Africa is projected to result in a 27% in-
crease in deaths, or an additional 28 million deaths by
2030.1:2 As elsewhere, NCDs threaten public health and so-
cial development in Africa.2:3 Additionally, the double bur-
den of NCDs and infectious diseases presents complex chal-
lenges to African healthcare systems.4~6

A strong and innovative regional research community is
required to develop effective strategies to understand and

manage NCDs and curb the trend for their increased impact
in Africa. There is a clear need for more investigator-led
studies regarding NCDs in Africa, which seek to develop
strategies specific to the local situation aimed at improving
the health of African communities.#%7 However, clinical
research in sub-Saharan Africa is mainly funded by indus-
try, governments or foundations/philanthropies, is usually
dominated by grants from foreign funders,8 and often fo-
cused on infectious diseases, such as HIV and tuberculosis.’
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Such studies are often undertaken in collaboration with
American and European institutions, and the inclusion of
African perspectives is not always apparent. For example,
African scientists’ roles are often confined to data collec-
tion rather than research design.l0 Sustainability and ex-
pansion of research capacity once a particular programme
has been completed is also a key challenge, even in well-es-
tablished research institutions. 11

The GlaxoSmithKline (GSK) Africa NCD Open Lab was
established in 2014 to support high quality epidemiological,
genetic, mechanistic and interventional research projects
to increase understanding of NCDs, designed and led by
investigators based in sub-Saharan Africa.!2 Supported by
an independent Scientific Advisory Board (SAB), predomi-
nantly consisting of African scientists, the Africa NCD Open
Lab launched its first call for proposals in 2014 across eight
African countries, with £4 million (US$5.1 million) made
available.!3 Five high quality research proposals were fund-
ed, with principal investigators from Nigeria, Uganda and
Malawi.13 Already, some of these projects have been com-
pleted and published in leading journals,!4-17 with more
papers currently under consideration. In 2015, a second call
for proposals was launched via a £5 million (US$6.4 million)
collaboration between GSK and the Medical Research Coun-
cils of the UK and South Africa.!8 Using a similar model, the
call provided an opportunity to support researchers from
South African institutions conducting research projects in
NCDs.

Following these calls for proposals, a critical gap in re-
search support was identified regarding early career re-
searchers in Africa. Through multi-stakeholder engage-
ments, including discussions with the SAB, the post-doc-
toral period was identified as an extremely challenging
phase.1® The transition to becoming a research scientist can
be impaired, not just by the limited funding opportunities,
but more importantly by local institutional factors, such as
a lack of post-doctoral positions, high teaching demands
and limited mentoring opportunities.1? It is often difficult
for these early career researchers to compete successful-
ly for research funding with senior colleagues with more
impressive track records. Consequently, many researchers
may leave the continent to develop their careers in Europe
and North America. As Africa is facing a rising burden of
NCDs, which will likely worsen over the next decades, this
drain on human resources needs to be better understood,
and African research networks need to be primed to retain
researchers.

The aim of the 2016 Open Lab funding round (third call
for proposals) was to focus on African scientists at an early
stage of their career. The objective was to support research
projects from a cadre of next-generation African re-
searchers who will direct a significant proportion of their
career towards NCD research within the continent. Similar
to previous calls, in addition to research funding, indepen-
dent technical (clinical, scientific and statistical) support by
GSK scientists and academic partners was offered, both in
proposal development and project delivery.

This paper outlines the processes involved in launching
and facilitating the call for proposals targeting early career
researchers. The identified gaps and opportunities for sup-
porting emerging research leaders in sub-Saharan Africa

are also discussed.

Box 1. Paper context

Despite a growing health burden, research to
improve the understanding of the aetiology of
non-communicable diseases (NCDs) in African
populations remains limited. The GSK Africa
NCD Open Lab sought proposals from early ca-
reer African researchers that addressed locally
relevant research questions necessary to inform
NCD prevention and treatment strategies. Fund-
ing and in-kind technical support was offered,
with nine projects selected. The process demon-
strated a workable industry—academic partner-
ship model allowing African researchers to de-
fine their own research questions and develop
their research potential.

METHODS
CALL FOR PROPOSALS

The call for research proposals was advertised on
www.gsk.com and through various media channels in the
included countries, with significant input from GSK local
country medical directors. It targeted outstanding African
scientists in the early stages of their research and academic
careers based in research institutions or universities in the
following countries: Cameroon, Cote d’Ivoire, Ethiopia,
Ghana, The Gambia, Kenya, Malawi, Nigeria, Senegal, Tan-
zania and Uganda. These countries were chosen based on
where GSK could provide country-level support via a re-
gional or local operating company office. Funding was
available for rigorous, high-quality epidemiological, genet-
ic, mechanistic and interventional primary research in at
least one of the following priority NCD areas: cardiovascu-
lar disease, oncology, chronic respiratory disease, chronic
kidney disease and diabetes. Proposals could additionally
examine the interplay between these NCDs and infectious
diseases and could consider NCDs longitudinally across the
life-course. Strategically, the funding aimed to enable early
career researchers to lead competitive independent re-
search programmes. Additionally, the projects were expect-
ed to generate significant data, further strengthening fund-
ing proposals potentially leading to more sizeable, grant
funding from other organisations in the longer term.

TERMS OF THE AWARD

Ten awards of up to £100,000 (US$128,500) each for two
years of funding were made available. The award covered
the cost of an appropriate research project including equip-
ment, field work and data collection, consumables, and re-
search assistance and training activities relevant to achiev-
ing the aims of the project (including short courses and
training visits to relevant research institutions and confer-
ences). In addition to financial support, GSK offered in-kind
technical support, training and mentoring throughout the
duration of the award without pre-defined limits. The lev-
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el of interaction was determined during the application and
review process and was dependent on the individual needs
of the investigator and the project. In collaboration with the
British Medical Journal (BMJ), GSK also made available the
BM]J’s ‘Research to Publication eLearning programme’ for
12 months, for up to 50 researchers from 30 African institu-
tions (including all those with applicants shortlisted to sub-
mit full proposals). The modules focussed on healthcare re-
search, guiding learners through the entire research process
from designing a study to seeing it published in an interna-
tional journal (http://rtop.bmj.com/).

ELIGIBILITY CRITERIA

To be eligible, applicants must: 1) be the principal investi-
gator and an early career researcher, defined as a basic bio-
medical scientist, clinically qualified investigator or public
health researcher, who had not previously competed suc-
cessfully as principal investigator for a major research
grant, and was no more than ten years from their highest
degree of study (career breaks and time out of academic re-
search were taken into consideration); 2) be currently em-
ployed by an eligible academic, health or research insti-
tution in a country specified in the call for proposals
(Cameroon, Cote d’Ivoire, Ethiopia, Ghana, The Gambia,
Kenya, Malawi, Nigeria, Senegal, Tanzania and Uganda) for
the duration of the project; 3) be a national of one of those
countries; 4) hold a PhD or equivalent higher degree (e.g.
DrPH) in a health-related discipline, or if pursuing a clinical
academic career without a PhD, have completed their spe-
cialist training in a relevant aspect of medicine and have
demonstrated relevant research experience (e.g. MSc with a
research component); 5) not currently hold positions above
the UK equivalent of lecturer; 6) demonstrate a track record
and ongoing commitment to health-related research and
the skills and experience required to carry out the proposed
work. Additionally, evidence of research output, including
publications in peer reviewed journals and/or presentations
at scientific conferences was required.

Institutions were eligible if: 1) the head of department
of the host institution in which the award would be based
confirmed support for the application and that, if funded,
the research and training would be supported with appro-
priate space and facilities and administered in the name
of the institution; 2) an appropriate local supervisor/men-
tor with relevant research experience and output and evi-
dence of previous funding employed in the institution of the
applicant confirmed their support of the applicant and the
proposed project. However, the supervisor did not have to
be working in the field of NCDs to be eligible.

RESULTS
PROGRESSION AND SELECTION OF APPLICATIONS

Of the 330 unique proposals submitted (after removing 110
submitted in error and duplicates), 225 were complete and
met the eligibility criteria and progressed into the review
process (Figure 1). The proposals covered a wide range of
NCDs including cardiovascular disease (25.8%), diabetes
and metabolic disorders (23.1%), oncology (17.8%), chronic
respiratory disease (8.9%), chronic kidney disease (7.1%)

and ‘other’ (17.3%), such as sickle cell disease, health sys-
tems research and oral health (Figure 2). Each proposal was
reviewed and scored independently by at least two GSK sci-
entists and one statistician prior to review by the African
NCD Open Lab SAB members and discussion at a face-to-
face meeting.

Following the first SAB meeting, 16 shortlisted appli-
cants were invited to submit full proposals providing more
details on the research project. At this stage, GSK offered
support to the applicants, providing scientific and statisti-
cal input if this was requested. The aim was to ensure that
the proposals were scientifically and ethically robust. Full
proposals were reviewed and scored by the SAB. One of the
16 shortlisted applicants pulled out of the process leaving
15 proposals for discussion at the final board meeting. Ten
highest scoring proposals were recommended for funding
based on their scientific quality, potential for impact, and
strategic importance to Africa. To ensure that funded stud-
ies had a high probability of success, due diligence site vis-
its were conducted at all the institutions, during which GSK
scientists assessed the suitability of the local research envi-
ronment and, where appropriate, shared best research prac-
tice. One of the studies (a preclinical study) was not pro-
gressed to receive funding following the due diligence site
visit as the institution lacked a program for animal care and
use. The final list of nine funded projects progressed to re-
ceive funding is outlined in Table 1. The projects covered
different NCDs as well as their associations with infectious
diseases and included diabetes (two), chronic obstructive
pulmonary disease (one), chronic kidney disease in a birth
cohort of children (one), cardiovascular diseases in preg-
nancy (two), cardiovascular disease in HIV patients (one),
chronic renal disease in HIV patients (one) and chronic ob-
structive pulmonary disease in HIV patients (one).

CHARACTERISTICS OF APPLICANTS

Characteristics of the applicants are shown in Figure 3. The
highest number of eligible applications were by researchers
from Nigeria (28.4%), Kenya (15.1%) and Uganda (14.2%).
One third of eligible applications were from women and
three of the nine finally accepted proposals were from
women. The majority of applicants were at lecturer level or
below, as specified in the eligibility criteria. There were a
few applications from researchers who were at higher pro-
fessional grades, but their research track records indicated
they were early career researchers and hence eligible to ap-
ply. Of the 225 eligible applicants, 83 (36.9%) had complet-
ed a PhD and 5 out of the 9 finally funded applicants (55.6%)
had completed a PhD.

TRAINING NEEDS

To help identify and address key training gaps, participants
were asked to indicate up to three areas they considered as
training gaps from a list of 10 provided. Biostatistics, grants
management, clinical trial design and writing for publica-
tion were the training areas that were chosen most fre-
quently (Figure 4). Areas considered among the ‘others’ in-
cluded bioinformatics, proteomics and metabolomics.
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440 applications submitted

+ 110 submitted in error or duplicates

330 reviewed for eligibility

* 105 incomplete or cut of scope

225 entered into the review
process

+ 141 not progressed based on assessment criteria

84 short-listed

* 54 not progressed based on assessment criteria

30 reviewed by scientific
advisory panel

* 14 not progressed based on assessment criteria

16 invited to submit full
proposals

« 1 withdrawn; 5 not progressed

10 proposals selected
for funding

= 1 did not fulfil due diligence

9 proposals initiated

Figure 1. Flow of research proposal applications through the review process.
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Figure 2. Distribution of non-communicable disease areas included in the research proposal applications.

DISCUSSION

This call for proposals in NCD research from early career
researchers yielded an excellent response from applicants
based in different countries in sub-Saharan Africa and from
academic and research institutions that ranged from well-
established research programmes and collaborations to
those with fewer current research programmes. However,
applications from more established institutions and from

applicants whose mentors had an extensive research track
record, including international collaborations, were often
of a higher quality and more likely to be successful. Future
opportunities should consider promoting collaborative ac-
tivities between African institutions with more limited re-
search capacity and those with more experience and capac-
ity. In particular, there were relatively fewer proposals from
the two eligible Francophone countries, indicating that ad-
ditional work may be needed to understand the underlying
reason for this discrepancy. Also, further work is needed to
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Figure 3. Characteristics of applicants in terms of their (A) country, (B) sex (one applicant declined to provide this
information) and (C) job position.
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Figure 4. Training gaps identified by applicants (applicants were asked to provide their top three training gaps).

ensure increased participation from women researchers. where is often directed to clinical trials of new drugs. It is,
Industry funding for medical research in Africa and else- therefore, important to ensure increased research capabili-
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ties and infrastructure to undertake drug trials in Africa. A
unique feature of the NCD Africa Open Lab call for propos-
als was that it was not targeted at clinical trials of medicines
or investigational medicinal products of any kind. Impor-
tantly, it sought to encourage and support researchers with
an interest in NCDs at a critical time in their careers. Conse-
quently, a significant number of submitted proposals aimed
to explore unique and innovative research questions and
hypotheses pertinent to the health needs of Africa which
would not normally have attracted funding.

Mentoring and coaching have been identified as valuable
support mechanisms for academics transitioning from
teaching and data gathering to developing their own re-
search programmes.21=24 Key to the Africa NCD Open Lab
model is the requirement for an institutional mentor to be
appointed and the opportunity to work with GSK scientists
and researchers. This support was offered on an ‘as needed’
basis and covered a diversity of disciplines.
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Table 1 Summary of the nine funded studies and their potential outcomes

Country Study title [ref] Potential outcomes
Tanzania Cardiovascular diseases (CVD) in pregnancy in Tanzania: burden, characterisation and their o Inform prevention and treatment strategies for the care of pregnant women with CVD.
prognostic significance at delivery o Update guidelines and policies with regard to the risks of CVD in pregnancy.
* Provide objective data to support counselling of women about pregnancy safety.
o Contribute to efforts to reduce morbidity and mortality associated with pregnancy in Tanzania.
Tanzania Prospective exploration of the effect of adiposity and associated microbial factors on healing o Update and improve management guidelines for DFU care by providing information on the physiological and metabolic determinants of
and progression of diabetic foot ulcers (DFUs) in Tanzania 20 DFUs.
o Guide and support the treatment of DFUs, which may ultimately reduce diabetes-related morbidity and mortality.
Kenya Chronic inflammation and early risk of atherosclerosis among HIV-infected adults in Kenya e Increase understanding of biological mechanisms linking chronic viral infection, inflammation and CVD, which is of relevance to both HIV
infected and uninfected populations.
o Provide biomarkers/mechanisms to identify HIV patients at increased risk of developing CVD, as well as support earlier implementation of
preventive and therapeutic measures.
e Reduce the incidence of associated complications in HIV-infected adults.
o Support the development of CVD risk scores that incorporate inflammatory markers.
Uganda Future maternal cardiovascular health after pre-eclampsia in an indigenous African e Generate new knowledge on the pathophysiology of pre-eclampsia.
population e Characterise an important cohort that can be followed up in the longer term to examine definitive cardiac disease outcomes.
e Inform policy and clinical guidelines that may improve the management of women with pre-eclampsia which could ultimately lead to a
reduction in perinatal and maternal morbidity and mortality.
o |dentify women most at risk of later CVD after pre-eclampsia who would benefit from prolonged follow up and early therapeutic intervention
and development of policies to prioritise scarce resources for these women.
o Develop a platform for more extensive future studies on the genomics of cardio-metabolic disorders.
Uganda Frequency and predictors of exacerbations within a chronic obstructive pulmonary diseases  Identify those at risk of COPD exacerbation and provide targeted education on avoidance of triggers and self-management of attacks, as well
(COPD) population in Uganda as possible vaccination and provision of other treatments to reduce patients’ future risk.
o Reduce the higher mortality caused by COPD exacerbations in Uganda and other low-to-middle income countries, in particular those in
Africa.
o Fill the knowledge gap related to the frequency and factors that affect increased exacerbations within this population related to COPD.
Uganda Investigating the association between altered lung microbiome and HIV-associated COPD in a e Improve the understanding of COPD pathogenesis and short-term natural history in Uganda and in the setting of HIV to help determine
Ugandan cohort screening strategies and treatments.
 Fill animportant gap in the scientific literature which may lead to further studies informing the development of new therapies for COPD in
Africa and globally.
e Provide initial data for specific precision medicine strategies for treating COPD and other respiratory diseases in Africa, particularly among
HIV-infected subject cohorts.
Ethiopia The association of kidney function and kidney size with low birth weight and stunting in  Provide insights on the factors associated with chronic kidney disease (CKD) in Ethiopia, especially those associated with early life nutrition
Ethiopian children and sociodemographic factors in childhood.
o Early identification of high-risk patients to inform prevention strategies and improve the outcome of CKD.
® Provide policy makers and healthcare planners with the necessary data to inform local policy on improvement of maternal and child health
and guide nutritional interventions to prevent low birth weight and stunting in Ethiopia.
Nigeria Prevalence and pharmacogenomics of tenofovir nephrotoxicity in HIV-infected adults in o Improve the early detection of renal dysfunction in HIV patients.
south-western Nigeria o Implement a reliable strategy to detect and avoid tenofovir-induced kidney tubular dysfunction (KTD).
o Improve understanding of the pathogenesis of complex pharmacogenomic interactions to develop novel tools to monitor kidney health.
o Inform the development of clinical management programs to reduce the burden of KTD in Nigeria and in other populations.
Malawi Biochemical characterisation of people with type 2 diabetes attending the diabetes clinic at e Increase the understanding of the varied phenotypes of type 2 diabetes in Malawi.

Queen Elizabeth Central hospital, in Blantyre, Malawi

o Inform the development of clinical guidelines and protocols for accurately classifying and managing type 2 diabetes in Malawi and in sub-
Saharan Africa.
* Guide prevention strategies and policies aimed at addressing the increasing burden of diabetes in Africa.
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The most commonly sought help was in biostatistics,
grants management, clinical trial design and writing for
publication. These are areas in which GSK has significant
expertise and access was provided to existing training pro-
grammes. Input from the GSK statistical group, providing
advice on computational biology, study design and statisti-
cal analysis methods, was considered highly important and
valued by the researchers.

It is notable that the areas identified for training were
generally ‘companion’ skills not directly related to the re-
search. Such skills are not generally included in basic scien-
tific training but rely on additional support from senior col-
leagues or specific development courses. As this programme
demonstrated, some of these skills can be acquired via e-
learning, and there is an opportunity to widen access to re-
sources that would help researchers to bridge the training
gaps that are preventing them from accessing grants and
advancing their careers. In collaboration with the BMJ, an
educational package offering free access for one year to on-
line modules covering various aspects of research including
writing for publications was made available to up to 50 re-
searchers from 30 African institutions (total 1,500 access).
Researchers who engaged with these modules found them
to be very useful, addressing their learning needs. It will
be beneficial for funders to explore further the use of such
modules to address knowledge gaps and to expand access to
online materials including journals to African researchers
in various locations.

Due diligence and governance processes, including a
comprehensive site visit, was an important step in the final-
isation of funding. Feedback about the visit received from
investigators and their research teams was always positive
and allowed discussion regarding the possible areas for sci-
entific engagement during the course of the project. The
visits also provided the platform to establish trust with the
research organisations and together explore realistic and
feasible ways to minimise any potential risks that could hin-
der the timely and successful completion of the project. Our
experience suggests that such due diligence site visits are
an essential component of any research collaboration.

For example, the only pre-clinical study that was short-
listed was not progressed as the due diligence visit identi-
fied shortcomings in the animal welfare policies at the insti-
tution relative to internationally recognised standards. The
SAB believed that this reflected a more general lack of in-
frastructure within African institutions for conducting pre-
clinical studies. Detailed feedback on aspects of the animal
care program that required improvement was provided to
the investigator and their team. Subsequently, an animal
care program for research was established at this institution
in line with international guidelines.

CONCLUSIONS

The gap in academia in sub-Saharan Africa, associated with
a ‘missing middle’ of researchers who either left the region
or did not have the opportunity to develop a research pro-
gramme, requires addressing if biomedical research is going
to have an impact on the increasing burden of NCDs.!?
Bridging the early career gap is critical for researchers to
progress in their career and address important research
questions. Moreover, research opportunities need to focus
on African needs if they are to provide data that improves
the health of African populations while generating mean-
ingful and sustainable research careers for a new generation
of African scientists and clinicians.!? This latest call for
proposals from the GSK Africa NCD Open Lab demonstrates
that there is a large number of early career African re-
searchers enthusiastic to work in NCDs. As a model for
industry, it also shows that collaborations can be estab-
lished with academia, while providing room for African re-
searchers to define their own research questions and agen-
das and further develop their research potential.
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