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1. Introduction  

 

The KEMRI-Wellcome Trust Research 

Programme has delivered internationally 

competitive research and capacity building 

for 26 years.  We renewed core funding for 

our next 5-year cycle starting October 2016.  

Our strategic plan is based on the review 

process and internal consultative meetings, 

laying our vision and strategy for the next 

five years.  Our scientific themes draw 

together researchers from different 

disciplines to work on high priority areas 

and enhance the rapid dissemination and 

uptake of findings into policy and practice.  

Work within and between themes is highly 

inter-disciplinary and interaction between 

themes is common. 

We have 850 employees and work across 3 

main hubs in Kenya and Uganda; Nairobi, 

Kilifi and Mbale with international reach 

through collaborating  sites (Figure 1, below).  

From Nairobi we coordinate health systems 

research including networks of hospitals for 

pragmatic trials, undertake international and 

national epidemiological work and 

coordinate malnutrition surveillance.  From 

Kilifi we undertake work across the spectrum 

of disciplines with a unique resource of 

linked demographic surveillance of 0.25M 

residents, clinical phenotyping and molecular 

biology. From Mbale we coordinate multi -

centre clinical trials on malaria and its 

consequences. Clinical research and social 

science cut across all three hubs. 
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Core funding provides the basic platform for research and our scientific outputs are supported 

by additional project funding including Fellowships from the Wellcome Trust and other funders .  

Historical data on funding is shown in figure 2, below. 

 

 

2. Management  
The Kilifi and Nairobi hubs operate as part 

of a KEMRI centre (the Centre for 

Geographic Medical Research ̙  Coast).  The 

Programme Director is based in Kilifi and 

there is a Nairobi Director, both working 

with the KEMRI ̙  CGMRC Centre Director.  

In Mbale, Uganda we collaborate with the 

Mbale Clinical Research Institute, with a 

Scientific Director for this collaborative work 

based in the Programme.  Our Operational 

Platform is led by our Chief Operating 

Officer. 

Kilifi, our largest hub, divides into four 

Scientific Departments, each led by a 

Departmental Chair.  Each Scientific 

Department has a responsibility for an 

aspect of the core research platform, 

managed by a Head, with joint line 

management from the Departmental Chair 

and the Programme Director.  Our three 

hubs integrate via the Scientific Themes 
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which run across the Programme (see 

below).Our Scientific committee, which 

includes Directors and Chairs of 

Departments, determines and oversees 

scientific strategy.  The Executive 

Management Committee, chaired by the 

Programme Director, oversees our 

operational governance, financial and risk 

management.    

Designated PIs act as Scientific Theme Leads 

for coordinating across departments and 

hubs, and will regularly update 

management on progress and plans.  

 
 

  Figure 3: Management Organogram 

 

 
 

 

3. Vision and Mission   
Our vision  is to establish sustainable capacity for research that improves global health  and our 

mission  is to deliver high quality research that is relevant to global  health and to build local 

capacity for undertaking research. We aim ; 1) To conduct research to the highest international 



KEMRI ς Wellcome Trust Research Programme Strategic Plan 2016-2021 

 

  

 
4   

scientific and ethical standards on the major causes of morbidity and mortality in the region in 

order to provide the evidence base to improve health and 2) to train internationally competitive 

Kenyan and African research leaders. Specific scientific aims for the next 5 years are detailed 

below. 

4. Established Scientific  Themes 

4.1 Vaccines 

We will develop a major scientific theme on vaccines including Phase I, II and III trials and post-

licensing evaluations.  Our aim is to contribute to the clinical development and evaluation of 

vaccines that improve global health.  We will accelerate progression through early testing by 

undertaking first -in-human studies in Kenya, providing critical immunogenicity and efficacy data 

to support licensing and inform health policy with post -vaccination evaluations of effectiveness

4.1.1 Pre-licensing development  

We engage with national regulatory agencies 

and with the community to facilitate early -phase 

vaccine trials including first-in-human studies 

and have recently conducted Phase 1 Ebola 

vaccine trials [1].  The capacity to conduct first-

in-human studies in Africa will accelerate vaccine 

development by removing the need for prior 

Phase I studies in Europe.  Our near-term early 

phase plans include Phase I and II trials of 

vaccines against Rift Valley Fever, malaria, 

Shigella, Non-Typhoidal Salmonella, Respiratory 

Syncytial Virus and whole-cell pneumococcal 

vaccines.  Our Head of Laboratories will work 

with London School of Hygiene and Tropical 

Medicine (LSHTM) staff on Phase II Ebola 

Vaccine trials in Sierra Leone and Mwanza, 

Tanzania. 
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4.1.2 Immunological studies  

 

4.1.2.1 Malaria 

Over the next 5 years, in collaboration with the 

Wellcome Trust Sanger Institute (WTSI), we will 

develop chip-based methods for screening 

several hundred full-length antigens 

simultaneously [2] and conduct these 

assessments in a) experimental studies using 

controlled human malari a infection and b) large 

multi -centre immuno-epidemiological studies 

with partners in 13 West and East African sites to 

provide the largest post -genomic integrated 

assessment of P. falciparum vaccine candidates 

to date [3].We are also studying the acquisition 

of immunity in children who experience 

recurrent malaria episodes.  We will look for 

evidence of patterns of cellular activation that 

reproducibly predicts multiple malaria epis odes 

in different cohorts.  

 

4.1.2.2 HIV 

We collaborate with the International  AIDS 

Vaccine Initiative (IAVI) to conduct surveillance 

for acute HIV infection and seroconversion.  We 

have developed operational and epidemiological 

surveillance in high-risk cohorts and key 

populations.  We will compare the functional 

properties of T cells early in infection with the 

ĊƶȡȺ̃ȡ "bĜŴĜȺʲ Ⱥƶ ȡɔbȡ±ȅɔ±ƖȺŴʲ lƶƖȺȉƶŴ ʘĜȉɔȡ, and 

in addition w e aim to conduct  Phase II HIV 

vaccine trials with immunological and clinical 

assessments of response to vaccination. 

 

4.1.3 Post-licensing evaluation  

Post-licensing effectiveness studies at 

population -level offer an opportunity to evaluate 

herd immunity (which augments the 

effectiveness of vaccination) and serotype or 

strain replacement (which may offset early 

benefits).  Our epidemiological surveillance is 

uniquely well-suited to examine these effects, 

having demographic surveillance of 280,000 

residents with fully linked prospective 

monitoring of clinic vaccinations, phenotyping of 

cases and mortality monitoring, and a legacy of 

25 years of data and samples to contextualize 

long-term trends and variations in genotype.  

An example evaluation is pneumococcal 

conjugate vaccine that was introduced into the 

vaccination schedule in Kenya in 2011 at a cost 

of £10M per year [4].  Our data on effectiveness 

and herd immunity demonstrate indirect 

benefits, supporting assessments of cost 

effectiveness.  We will expand this work to 

analyse the effectiveness and population-level 

impact of rotavirus vaccine and other anticipated 

new vaccinations such as the candidate malaria 

vaccine RTS, S [6].  We will conduct modelling  

and cost-effectiveness studies and communicate 

with policy makers including  the Kenya National 

Immunization Technical Advisory Group. 
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4.2 Genomics and infectious disease transmission.  
Our objectives are to use genomic tools a) to describe the transmission of infectious disease in 

order to inform infectious outbreak control policy and b) to provide an immediate view of the 

evolution of resistance to host immunity and drug pressure.   

4.2.1 Emerging Infections  

We will use our collection of samples to rapidly 

assemble the epidemiology of infections which 

have not been well studied, focusing initially on 

arboviruses; Rift Valley Fever Virus, Dengue, 

Chikungunya and Zika Virus.  

4.2.2 Respiratory Viruses  

We will select common respiratory pathogens 

and undertake detailed analyses of the networks 

of relatedness of respiratory viruses to 

determine transmission networks. We will use 

genomics to infer who infects whom [7].  Studies 

will be undertaken on fine spatial scales within 

Kilifi and also national and international scales 

using samples from 5 African and 2 Asian sites. 

4.2.3 Malaria  

We will work with WTSI to sequence 1000 

falciparum isolates spread through space and 

time in Kilifi County, to provide a resource for 

studying local networks of transmission, parasite 

evolution and genetic variation over 25 years of 

continuous sampling.  We will use this resource 

to identify the emergence of mutations leading 

to escape from host immunity, fine -scale 

transmission dynamics and determinants of 

pathogenicity.   

4.2.4 Host Genomics  

We have a major interest in host genetic 

resistance to malaria (in particular red cell 

polymorphisms) with a long -standing 

collaboration with WTSI [8]. We will now 

investigate the functional significance of 

mutations in the red cell, their impact on cellular 

invasion by parasites and their ability to select 

sub-populations of parasites.  These functional 

studies will bridge the critical gap between 

genetic associations and knowledge of 

pathophysiology to inform the design of 

therapeutic agents.   We have previously used 

Mendelian Randomization to demonstrate that 

malaria causes bacteraemia [9]. We will now 

study; a) whether malaria leads to hypertension 

in later life and b) whether iron status changes 

the risk of malaria or bacteraemia.  

 

4.2.5 Vector Biology  

Our vector biology group is focusing on 

integrated vector management of anopheles 

mosquitoes for malaria control on the Coast and 

other regions of Kenya, operational assessments 

of insecticide resistance, characterization of 

residual transmission in areas of high treated 

bed net use (including examinations of indoor 

versus outdoor biting and changing species 

compositions), genomic studies of mosquito 

evolution during periods of expansion in the use 

of bed nets and bed net effectiveness work to 

determine the eff ect of resistance and outdoor 

biting on malaria control.  
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4.3 Clinical Research 
Our aim is to answer questions of immediate translational importance, focusing on inpatient 

care of sick children and neonates.  To achieve this, ʞ± ʞĜŴŴ ƶǺ±ȉ"Ⱥ± " ̄ǺĜǺ±ŴĜƖ±̅ "ǺǺȉƶ"lĊ ʞĜȺĊ 

progression through a) investigation of pathophysiology and b) early phase clinical trials in 

preparation for larger trials and c) multi -centre trials to influence policy.   

4.3.1 Critical Care 

Some of the most common treatments given to 

critically unwell children admitted to hospital in 

Africa include fluids, oxygen and blood 

transfusions.  Surprisingly, treatment decisions in 

these areas are supported by very little clinical 

trial data. 

4.3.1.1 Fluids 

We provided the only high quality d ata on fluid 

management in large multi -centre trials, 

showing that fluid boluses increase the mortality 

of children admitted with fever and shock [10].   

ěƖ ƶȉ|±ȉ Ⱥƶ ô±Ɩ±ȉ"Ⱥ± " Ɩ±ʞ ̂Ⱥȉ±"Ⱥƌ±ƖȺ "ŴôƶȉĜȺĊƌ̃ 

for shock management that would  be suitable 

for further clinical trials, we have an active 

international collaboration currently studying 

critical care management in an ovine model of 

sepsis in Brisbane University. 

4.3.1.2 Severe Anaemia 

Severe anaemia is a common cause of admission 

Ⱥƶ ĊƶȡǺĜȺ"Ŵ ĜƖ !íȉĜl"˱  ȹĊ± ̄ȹȈ!kȹ̅ ȺȉĜ"Ŵ ʞĜŴŴ b± 

used to examine the haematological and 

mortality outcomes of three different 

randomizations - i.e. (i) liberal transfusion 

(30ml/kg whole blood) versus conservative 

transfusion (20ml/kg) versus no transfusion 

(control); (ii) post-discharge multi-vitamin multi -

mineral supplementation (including folate and 

iron) versus routine care (folate and iron alone) 

for 3 months; (iii) post-discharge co-trimoxazole 

prophylaxis for 3 months versus no prophylaxis. 

4.3.1.3 Hypoxia 

Oxygen is a basic element of hospital care, but in 

Africa provision is costly and supplies are 

ĜƖ"|±ȅɔ"Ⱥ±˱ ȹĊ± ̄kƵ!Ƞȹ̅ ȺȉĜ"Ŵ Ĝȡ |±ȡĜôƖ±| Ⱥƶ 

determine which children would benefit from 

receiving oxygen and whether there is a benefit 

from high flow oxygen.  We will randomize 

children in two strata; a) children with mild 

hypoxia will be randomized to Oxygen or room 

air; b) children with more severe hypoxia will be 

randomized to high versus low flow oxygen.   

4.3.1.4 Severe Malaria 

We have two developing initiatives in the area of 

severe malaria.  We are leading a consortium of 

clinicians, epidemiologists and trialists to 

accelerate interventional research on severe 

malaria including the Malawi and the Thai 

Wellcome Programmes.  In addition, we plan a 

trial targeting bacterial co -infection in severe 

malaria (predominantly gram-negative 
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bacteraemia including non-typhoidal 

salmonellae) [11]. 

4.3.2 Sickle Cell Disease and 

Blackwater Fever  

Approximately 1% of children in East Africa are 

born with sickle cell disease and 20% have G6PD 

deficiency.  We have registered a cohort of 700 

children with sickle cell disease in Kilifi and over 

1,000 children are registered in clinics in Mbale, 

Uganda.  A randomized trial on hydroxyurea is 

underway, recruiting in both Kilifi and Mbale.   

Black water fever is increasingly recognized in 

Eastern Uganda as a distinct syndrome and 

appears to be a recently (re)-emerging condition 

in Uganda and other parts of Africa.  It is 

characterized by haemolysis, haemaglobinuria 

and recent malaria infection.  We will examine 

possible aetiologies through case-control and 

observational haematological studies.  

 

4.3.3 Malnutrition  

We are leading an international consortium to 

study the pathophysiology of acute malnutrition.  

The network includes Kenya (3 sites), Malawi, 

Uganda, Bangladesh and Pakistan.  We plan to 

expand this network and conduct clinical trials 

using mortality as an endpoint  and to undertake 

demographic, clinical, laboratory and social 

phenotyping to identify potentially modifiable 

pathways that may prevent mortality [12]. 

We will conduct studies on interventions to 

support breast feeding and re-lactation for 

mothers of wasted young infants admitted to 

the ward.  We will assess the social acceptability 

and feasibility of a peer-support intervention to 

promote re -lactation.  Based on these data we 

then apply for funding  for definitive multi -centre 

trials. 

 

4.3.4 Neuro -cognitive Health and 

Mental Health  

We will conduct  assessments of the impact of 

HIV infection or exposure on executive 

functioning in adolescence, studies of the 

epidemiology and consequences of seizures and 

other neurological disorders , including host 

genetics.  We have established a unique position 

in neuro-cognitive assessments in Africa, having 

pioneered the use of the Kilifi Development 

Assessment scale (now used across Africa) [14]. 

We will develop systematic monitoring of neuro -

cognitive outcomes of severe illness. 

 














