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R‘E\ 1. Introduction

On 11 March 2020, the World Health Organisation (WHO) declared the outbreak of a new
type of Coronavirus, SARS-CoV-2, that causes COVID-19 respiratory disease, a global
pandemic. The outbreak has devastated parts of Asia, Europe, and the United States
of America with the world reporting more that one million deaths by 26 September
2020. Emerging data from Africa shows remarkably low numbers of reported COVID-19
deaths despite high levels of disease transmission with the projected trend of the
pandemic remaining unknown. However, the long term impacts of the pandemic on
health and development are likely to be major not just to African countries but to the
world. Research and development investments, therefore need to be focused, timely,
and unique to various geographies.

Improving our response to the ongoing COVID-19 pandemic in Africa requires regularly
updated information, constant innovation, and considerable support towards research
and development (R&D) for priorities that respond to the African realities. Shaping the
research agenda and stimulating the generation, translation, and dissemination of
valuable knowledge is one of the core functions of the African Academy of Sciences
(AAS), African Centre for Disease Control (Africa CDC), and WHO-AFRO. We need
answers to a list of critical research questions that respond to the current realities on
the African continent to guide the COVID-19 outbreak control efforts.
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h y 2. Research Priorities from
= B the Perspective of African
Researchers

The AAS, together with various partners including AUDA-NEPAD, conducted a series
of priority setting engagements for R&D for COVID-19 with over 1400 African scientists
contributing to a consolidated list of priorities. This qualitative and quantitative exercise
started with a webinar attended by over 275 scientists on 26 March 2020. They built
on the original WHO/GLOPID-R research roadmap with emphasis on the needs of the
African continent. The webinar was followed by two surveys, in April and June 2020, with
over 1,400 scientists and practitioners participating with 80% of whom self-identified as
working on the continent. See the results of the second survey found here: AAS TGHN
UKCDR AUDA NEPAD R&D goals for COVID-19 in Africa. The Science Standards and
Regulatory Technical Working Group of the Africa Task Force for Coronavirus (AFTCOR)
in collaboration with experts from other organizations discussed the shortlisted priorities
identifying six key priority areas where in-depth scientific knowledge is needed for
Africa to be ahead of the outbreak. These are listed below:

Transmission dynamics of COVID-19, epidemiology and surveillance
Diagnostics

Clinical characterization of cases

Drug and vaccine clinical trials

Modelling impact of COVID-19 on the health systems

Social science and policy research

The research priority areas identified through the surveys are broad and had the
potential to pose a challenge to limited resources towards R&D for COVID-19 during
these difficult times. The TWG, therefore instituted further work on the list of priorities
with a view of creating actionable policy items that it will forward to member states,
continental bodies, and other funders for investment or promoting the proposed
interventions to ensure response needs are addressed. The TWG convened experts in
the above six areas to consider the identified priorities and propose a limited number of
actionable policy statements. The TWG received recommendations from experts from
African research and training institutes, frontline COVID-19 practitioners, and policy
experts.
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$2 3. Actionable Policy Items

The Africa CDC/WHO-AFRO/AAS-AESA held expert consultative meetings with advice
received from over 60 experts. See the participation list in Appendix 1.

The summary of the recommendation can be found in Box 1.

R&D category: transmission dynamics, epidemiology and surveillance

Priority questions/initiatives

Supporting comments

Priority 1

What is the population-based
seroprevalence of COVID-19 in
multi-country studies (or
regional studies) to determine
dynamics of COVID-19
transmission?

It is important that we undertake large scale
population-based studies that will provide us

the opportunities to establish the transmission
dynamics of the disease. The primary objectives of
seroprevalence studies are:

1. To measure the prevalence of antibodies to
SARS-CoV-2 in the general population by
specified demographic characteristics (age,
sex, co-morbidities profiles, health workers, co-
morbidities, etc.); and

2. To estimate the fraction of asymptomatic, pre-
symptomatic, or subclinical infections in the
overall population.

Priority 2

Population studies on

asymptomatic subjects:

1. What is the status of herd
immunity in Africa?

2. Whatis the extent of

cross protection from
other coronavirus?

With a high percentage of asymptomatic subjects
that have been reported in Africa, we need to
understand:

1. Role of asymptomatic cases in the transmission
of the COVID-19; and
2. Explore the role of circulating common

coronaviruses in protection against COVID-19
and cross-immunity with SARS-Cov-2.

Priority 3

How do we improve
surveillance and outbreak
investigations?

Limited research has been done in elucidating the
relative risk of transmission in different settings,
therefore we need to:

1. Track the impact of school reopening on
COVID-19 transmission and other possible high
risk settings; and

2. Develop new and innovative methods/
techniques for an effective response.

3. Establish national and continent-wide genomic
sequencing capaciity to detect the emergence
of new variants.




R&D category: diagnostics

Priority questions/initiatives = Supporting comments

Priority 1

Develop, validate, and scale Improve testing capacity to identify active infections
up simple, affordable, and and facilitate contact tracing in resource-limited
reliable rapid antigen tests conditions. Important considerations will include:

for COVID-19 diagnosis in

resource-limited settings in 1. Ideally, the readouts should be lateral flow tests.
Africa.

2. Thereis a need to combine high specificity
(close to 100 % to avoid false positives) and
sensitivity; the latter will depend on the stage
of disease, timing after exposure, timing after
onset of symptoms.

3. s there concordance between the results of
antigen detection and RNA detection?

4. Are there SARS-CoV2 antigens that persist after
viral clearance leading to false positives?

5. Saliva sampling is noninvasive and less risky
because it can be “self-collected;” saliva
provides more consistent RT-PCR results than
nasopharyngeal samples.

6. The performance of blood samples relative to
saliva and nasopharyngeal samples needs to be
assessed.

7. There is the need to consider the potential
impact of mutations or genetic polymorphism in
target antigens (e.g. D614G mutation in the S1
domain) on the performance of diagnostics.

8. Identify SARS-CoV2 antigens whose detection
correspond to distinct disease stages (early
versus late versus convalescent, etc.).

9. Can a semi-quantitative antigen detection assay
(e.g. intensity of the test line in LFA) predict viral
load, disease progression, and viral clearance?

4 Policy Paper: Research and Development Priorities for COVID-19 in Africa



Priority 2

1.

Establish large scale Improve antibody testing capacity to identify
standardised surveillance. individuals with asymptomatic infections and
Develop, validate, and improve estimates of the prevalence of infections

scale up rapid simple,

using LFA and ELISA for blood, saliva, and dried

affordable, and reliable blood spots. Importance of this is for:

COVID-19 antibody tests 1.
for use under resource-

limited settings in Africa. 5

7.

determination of seroprevalence and level of
population immunity,

screening convalescent sera for neutralizing
antibodies,

assessing immunogenicity in vaccine trials,
prediction of protection against reinfections,

correlation with pseudovirus neutralizing
antibody titres,

studies of immune correlates of protection or
antibody, dependent enhancement, and

disease staging.

Also take the following into consideration:

e Persistence (duration of seroconversion)
and decay of antibodies (disappearance of
antibodies) will affect the sensitivity of the
test; persistence and decay different for
different isotypes.

e Determine the timing of seroreversion
(disappearance of antibodies) with respect
to the time after onset of symptoms.

e Type of antigen target will determine
the purpose of the antibody test: NP
for seroprevalence, S1and S1RBD for
neutralizing antibodies and prediction of
reinfection.

e Combining IgA, IgM, and IgG antibodies to
improve sensitivity.

e Staging of the disease (e.g., recent
infections versus long duration after
exposure).

e Aim at 100 % specificity (close to 100 % to
avoid false positives).

e No cross-reactivity with other HCoV (HKUT,
229E, OC43, NL63)

e Sensitivity will depend on the time of
testing (stage of disease, timing after
exposure, timing after onset of symptoms),
viral antigen epitope used, and antibody
isotype detected.
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Priority 3
Develop and validate simple e Simple bedside or admission tests which

affordable rapid point of care improve survival of patients in ICU. These tests
COVID-19 diagnostics for early are to include LFA, automatic analyzers, LC-MS,
identification of patients likely algorithms (Artificial Intelligence).

to progress to severe disease o  BJood tests are to focus on the following:

so that they are properly - e .
managed from the outset. ¥ |dentifying immune and metabolomic

markers of disease severity or progression
in patients in different geographic regions
of Africa.

< Determining the performance of
combinations of these markers in different
African settings in improving patient
management.

R&D category: clinical characterization of cases

Priority questions/initiatives = Supporting comments

Priority 1

What kind of systems need e Especially in the absence of laboratory services

to be developed to allow in peripheral facilities, patients will need to be

collection of clinical data for identified in a timely fashion for clinical data

COVID-19 to be incorporated collection at various levels, including at home

into routine clinical care/health (home-based care).

service delivery? e An example of a system that could be
developed would be deploying an affordable
rapid antigen-based test (validated by AfCDC
or WHO AFRO) within national health systems.
This test would be applied to all persons
presenting for any reason at health facilities.

e Apart from the immediate benefits of
identification and treatment of SARS-CoV-2
infected persons, over time a significant
database would evolve to offer a less biased
source of information towards the clinical
characterization of SARS-CoV-2 infection.

Priority 2

How can existing tools e This is critical for avoiding fragmentation

for COVID-19 clinical data of clinical data collection in-country and
collection best be optimized to continually inform treatment policy and

and harmonized to allow for guidelines in-country and regionally.

sharing, comparability, and e Also needed for comparing data within Africa
meta-analysis? and also with data from other parts of the world.
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Priority 3

What role can decision e Considerations for special populations (children,

science play in: pregnant women, health workers, etc.).

1. the clinical e Develop clinical management protocols that
characterisation and could be used to guide COVID-19 clinical
management of persons management in primary and secondary health
infected with SARS-CoV-2 care facilities.

(asymptomatic, mild,' e Develop short- and long-term protocols/
moderate, severe, with guidelines to follow-up COVID-19 related
co-morbidities, etc.); sequalae.

2. determining both short- o  Assess the safety and immunogenicity of new

and long-term effects of COVID-19 therapeutics.
SARS-CoV-2 infection;

-~ Considerations for co-morbidities including

. . but not limited to HIV, malaria, TB, diabetes,
3. considerations of hypertension, obesity, COPD which may affect

potential antiviral agents clinical presentation, disease severity, and
and therapeutics and their response to treatment.

side effects and impact on o

disease control? Considerations for existing seasonal variations in

incidence of endemic diseases like malaria.

R&D category: drug and vaccine clinical trials

Priority questions/initiatives = Supporting comments
Priority 1

Develop a coordination e Theaimis:
mechanism for a Pan-African

clinical trials platform. 1. To establish a coordinating mechanism

that breaks down barriers to south-south
cooperation in order to facilitate design,
planning, and implementation for large
scale clinical trials for COVID-19 across
all age groups and the most vulnerable
populations on the African continent.

2. To map out the existing clinical trials
platforms that can be leveraged at short
notice to execute large trials.

e This coordination mechanism will facilitate/
support studies evaluating key research
questions aimed at the establishment of:

1. COVID-19 drug feasibility, safety and
efficacy in Africa, for repurposed drugs,
novel drugs and monoclonal antibodies, for
all stages of the disease, including herbal
remedies
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1. COVID-19 vaccine feasibility, safety and
efficacy in Africa.

This coordination should also aim at sharing
rare capacities such as biobanks and centres
specialised in techniques like genomics.

Priority 2

Establish large scale The aim is to capture practice and rapidly identify

observational data plaftorms.  outcomes and potential problems in the treatment
of COVID-19 to answer the following research
questions:

1. What are the current practices, outcomes, and
obstacles to health facility-based treatment of
COVID-19?

2. What are the current practices, outcomes, and
obstacles to community-based treatment of
COVID-19?

3.  What are the current of side effects of
medicines and vaccines used for COVID-19
prevention and traetment

R&D category: modelling impact of COVID-19 on health systems

Priority questions/initiatives = Supporting comments

Priority 1
Establish channels to enhance e  Establish information flow between the
data availability, accessibility, Ministry of Health, governmental agencies, and
and sharing. institutional partners;
e Data clean up to ensure its reliability and
accuracy; and
e Set up data security and protections.
Priority 2 Direct effects:
Epidemiological modelling of e  Tracking the virus transmission dynamics within
the direct and indirect effects the population;
of COVID-19.

e Measuring the impact of mitigation measures
and forecasting scenarios over the near and far
future; and

e Guiding policy makers in data-based decision
making.
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Indirect effects:

Measuring impact of the pandemic on the
overall health system, including indirect
effects on maternal and child health, other
communicable diseases such as HIV, TB,
malaria, impact on vaccination programs (e.g.
polio vaccination), etc.; and

Guide decision makers on balancing the risk
of COVID-19 while maintaining other health
services.

Priority 3
Establish an institutional °
framework for epidemiologic
modelling in Africa to °
harmonize scientific output
and the sharing of best
practices across the continent.

Consortium of institutions that together make
up multidisciplinary modelling research groups;

Consortium could fall under the guidance of the
Africa CDC;

A harmonized ecosystem for data sharing and
modelling would allow peer review to check
each other’s inputs, outputs, and assumptions;
and

The consortium should outlast the ongoing
COVID-19 pandemic with the capacity to
mobilize and respond to future public health
emergencies.

R&D Category: Social Science and Policy Research

Priority questions/initiatives = Supporting comments

Priority 1
What are the short- and long- e
term impacts of COVID -19 in
Africa?
[}
[}
[ J

Comparative analysis of ICGLR Member States
government strategies and responses to curb
COVID-19.

What are the long-term impacts of different
government responses in terms of the
pandemic and economic crisis?

Impact of government measures to curb

the spread of COVID-19 on human rights,
democracy, and governance.

What is the impact of COVID-19 on populations
in special settings (informal settlements, IDP/
refugee settlements, rural and urban, gender
considerations, and others)?

What are the gendered impacts of COVID-19?
Post COVID-19 policy shift.

What are the environmental impacts of
COVID-19?
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Priority 2

The socioeconomic, cultural,
and contextual factors that
impact on adherence to
COVID-19 Public Health
initiatives.

The socioeconomic, cultural, and contextual
factors that impact on adherence to COVID-19
Public Health initiatives.

Priority 3

What are effective
communication and
community engagement
interventions for COVID-19
prevention and response?

What are the public’s perceptions of COVID-19
vaccine efficacy?

What is the current COVID-19 vaccine
acceptability level?

How can community trust in public health
be enhanced (especially in the context of
widespread misinformation and disinformation)?

K3

< What are effective ways of forming
strong partnerships with communities to
build trust, ownership, and participation
during disease outbreaks response?

.
X4

»  What is the contribution of local leaders to
COVID-19 pandemic response?

®,
X4

®  What are community perceptions of
COVID-197?

The role of communities in COVID-19 response.
COVID-19 and Cross-border dynamics.

What is the community feedback telling us
about COVID-19?

Fear mongering and COVID-19.

Impact of initial government measures on long-
term compliance and adherence to prevention
behaviors.
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4. Conclusion

STISA 2024 clearly states that “the AU and its Member States must prioritise establishing
greater coordination both among health stakeholders as well as with other related
sectors contributing to the development of science and technology and building
governance structures to promote ethics and research integrity, thus increasing
public trust in research.” The Africa CDC/WHO-AFRO/AAS-AESA are proposing in this
document research and development priorities in Africa for the COVID-19 pandemic.
These research and development priorities are developed using rigorous methods and
validated by experts living and working on the African continent. They represent the
professional views of the continent’s experts and propose critical focus areas.

The priorities in this document are not meant to be static. The outbreak is quickly
evolving in a dynamic chaotic environment that requires realtime principle-based
activity. We believe that the list provides an adequate starting point for action. It should
be a living document that is constantly primed and updated as we achieve access to the
deliverables that are relevant for patients needs and public health.

We call upon the Member States, national and pan-continental bodies, and funders to
support the implementation of these R&D priorities.
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Appendix: Contributors

R&D category 1: Transmission dynamics, epidemiology and surveillance

Nome —[oesignaton | nttuion ———iocaion —Jcomeet

Philip Baba President Association of Schools Accra, Ghana info@asphaafrica.net/ +233

Adongo of Public Health in Africa 24423856
(ASPHA)
Natalie Chair and African National Institute Pretoria, South nataliem@nicd.ac.za
Mayet D/Director  of Public Health Network Africa
NICD
Raul Study Medical Care Equitorial rchuquiyauri@sanaria.com
Chuquiyauri Director Development Guinea
International, Sanaria Inc
Simon Director African Field Uganda, santara@afenet.net
Antara Programs Epidemiology Network Kampala

R&D category 2: Diagnostics

Dr Thomas G. Med Biotech Kampala, tgegwang@gmail.com;
Egwang Laboratories Uganda doublestrand2000@yahoo.com
Dr Sigei Kiplangat BioMerieux Africa Nairobi, Kenya kiplangat.sigei@biomerieux.com
Dr Caroline Maluleka BioMerieux Africa Johannesburg, caroline.maluleka@biomerieux.com
South Africa
Dr Luc Djogbenou University of Abomey- Cotonou, Luc.Djogbenou@Ilstmed.ac.uk
Calavi, Benin Benin

R&D Category 3: Clinical Characterization of Cases

T e -

Dr John Amuasi African Coalition for Kumasi, amuas001@umn.edu
Epidemic Research, Ghana
Response and Training
(ALERRT).

Dr Marybeth C. Maritim Clinical Infectious Nairobi, marybeth.maritim@uonbi.ac.ke
Diseases, University of Kenya
Nairobi

Dr Alansana Darboe Medical Research Banjul, alansana.darboel@lshtm.ac.uk
Council Unit The Gambia
Gambia at LSHTM

Prof. Damalie Nkanjako School of Medicine, Kampala, drdamalie@gmail.com
Makerere University Uganda

Dr Menelas Ministry of Health Kigali, mnls.nke@gmail.com

Nkeshimana Rwanda
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R&D category 4: drug and vaccine clinical trials

Name Institution Location Contact
Prof. Peter Olupot-  Mbale Clinical Research  Mbale, polupotolupot@yahoo.com; ed@
Olupot Institute, www.mcri.ac.ug Uganda mcri.ac.ug
Prof. Omu Anzala University of Nairobi Nairobi, anzalaomu@gmail.com
Kenya
Prof. Isabel Ines Cabo Verde University Praia, Cabo iniza.araujo@adm.unicv.edu.cv
Monteiro de Pina Verde
Araujo
Dr Loice Achieng University of Nairobi Nairobi, loicea.la@gmail.com
Kenya

Prof. Collen African Institute of Harare, collenmasimirembwa@yahoo.com
Masimirembwa Biomedical Science & Zimbabwe

Technology
Prof. Kevin Marsh African Academy of Nairobi, k.marsh@aasciences.africa

Sciences Kenya
Dr Damalie School of Medicine, Kampala, drdamalie@gmail.com
Nakanjako Makerere University Uganda
Dr Monique DNDi Africa Regional Nairobi, mwasunna@dndi.org
Wasunna Office Kenya
Dr Borna Nyaoke DNDi Africa Regional Nairobi, bnyaoke@dndi.org

Office Kenya
Prof. Pauline School of Medicine, Kampala, pbyakika@gmail.com
Byakika-Kibwika Makerere University Uganda
Dr Bernhards Kenya Medical Research  Nairobi, ogutu6@gmail.com
Ogutu Institute Kenya

R&D category 5: modelling impact of COVID-19 on health systems

Name

Dr Yaw Asare-
Aboagye

Institution

DNDi Africa Regional
Office

Location

Nairobi, Kenya

Contact

aboagye@dndi.or

Dr Yvonne Mburu Founder and CEO,

Nexakili

Paris, France

yvonne.mburu@nexakili.com

Prof. Jacques Be- Population and Health Kinshasa, DRC

Ofuriyua Emina

Research Institute

jacques.emina@gmail.com

Prof. Karen Sliwa

The University of Cape Cape Town, South
Town

Africa

karen.sliwa-hahnle@uct.ac.za

Aziza Menouni

Moulay Ismail
University of Meknes

Meknes, Morocco

Cui.manager@umi.ac.ma

Dr Brenda
Asiimwe Kateera

AIDS Healthcare
Foundation

Kigali, Rwanda

bkateera@gmail.com

Prof. Pauline
Byakika

School of Medicine,
Makerere University

Kampala, Uganda

pbyakika@gmail.com
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Institution Location Contact

Prof. Mapatano Emergency Kinshasa, DRC mapatanow@yahoo.fr
Mala Ali Management, School

of Public Health,

University of Kinshasa

Prof. Edgar Mbarara University Mbarara, Uganda emulogo2000@gmail.com
Mulogo of Science and

Technology
Braeden Rogers  UNICEF/ESARO, Nairobi, Kenya

Health Specialist
Akhona Africa CDC Addis Ababa, AkhonaT@africa-union.org
Tshangela Ethiopia

R&D category 6: social science and policy research

Name Institution Location Contact
Cheelo Kopakopa Levy Mwanawasa Lusaka, Zambia ed-Irc@icglr.org;
Regional Centre for
Democracy and Good cheelokopakopa@gmail,com

Governance of the
International Conference
on the Great Lakes
Region

Charles Nelson UNICEF East and Nairobi, Kenya cnkakaire@unicef.org

Kakaire Southern Africa Regional
Office

Dr. Emilia Antonio Infections Disease Data UK emilia.antonio@lincoln.ox.ac.uk
Observatory

Ida-Marie Ameda  UNICEF East and Nairobi, Kenya iameda@unicef.org
Southern Africa Regional
Office
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