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Burden of disease, 2019

Disability-Adjusted Life Years (DALY's) per 100,000 individuals from all causes. DALY's measure the total burden of
disease — both from years of life lost due to premature death and years lived with a disability. One DALY equals one
lost year of healthy life.
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Source: IHME, Global Burden of Disease (2019) OurWorldIinData.org/burden-of-disease « CC BY

Note: To allow comparisons between countries and over time this metric is age-standardized’ .

1. Age standardization: Age standardization is an adjustment that makes it possible to compare populations with different age structures, by
standardizing them to a common reference population. * Read more: How does age standardization make health metrics comparable?



Life expectancy, 2021
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Source: UN WPP (2022); Zijdeman et al. (2015); Riley (2005) OurWorldInData.org/life-expectancy « CC BY

Note: Shown is the ‘period life expectancy’. This is the average number of years a newborn would live if age-specific mortality rates in the currer
year were to stay the same throughout its life.




Causes of death in children under five, African Region (WHO), 2019
Shown are estimates of the annual number of deaths from each cause, published by the IHME. Estimates come with
wide uncertainties especially for countries with poor vital registration.

Lower respiratory infections 347,237
Diarrheal diseases 346,771
342,099

Malaria

Neonatal asphyxia & trauma
Neonatal preterm birth
Congenital birth defects
Neonatal sepsis & infections
Other neonatal disorders
Meningitis

Nutritional deficiencies
Whooping cough

275,348
248,371

181,697
119,707
97,112
76,752

63,483

62,481

Syphilis 53,424
Measles 48,209
Invasive Non-typhoidal Salmonella (iNTS) 47,890
HIV/AIDS 39,833
Tuberculosis 32,799

Road accidents 18,911
Digestive diseases 17,988
Cancers 17,130

Cardiovascular disease 11,530
Drowning 10,315
Fire ] 7,593
Homicide | 6,065
Kidney disease || 4,094
Liver disease | 3,620
Diabetes mellitus | 1,538
Hepatitis | 1,516
Heat-related deaths (hot or cold exposure) | 825
Natural disasters | 218

Source: IHME, Global Burden of Disease (2019) OurWorldInData.org/causes-of-death « CC BY




The need for medical research in Africa

* The unfinished agenda of Global Health
 The 10/90 gap
* Funding of health priorities
* The 10/90 gap also reflects disparities in research infrastructure,
capacity, and expertise between high-income countries and low-
and middle-income countries. Limited access to resources,
including laboratories, trained researchers, and clinical trial
facilities, hampers the ability of developing countries to conduct
their research and address their specific health challenges.



The medical research ecosystem

Universities and research centers

Research funding

Collaborative networks and partnerships

Health data and information systems

Capacity building and training

Research ethics and regulations

Infrastructure and technology

Translational research and implementation science
Regulatory environment
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Malaria Diarrheal
diseases

Clinical and molecular Epidemiology

Evaluation of Drugs and Vaccines

Social Sciences
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Insecticide-treated bed nets (“mosquito nets”) may be a
relatively cheap and acceptable method of reducing man-
vector contact.>® However, the efficacy of insecticide-

weekly either chemoprophylaxis with maloprim or a
placebo throughout the malaria transmission season.
We measured mortality in children in PHC villages
before and after the interventions described, and
compared this with mortality in villages where no
interventions occurred (non-PHC villages).

About 92% of children in PHC villages slept under
insecticide-treated bed nets. In the year before
interventinn martalitv in childran aned 1-4 vears was

Research on Cancer, Lyon, France (A J. Hall, MRCP).
Correspondence to: Dr P. L. Alenso, Institute de Parasitologia “Lopez

Neyra”, Ventanilla, 11. 18001 Granada, Spain.

nets on mortality.

Studies in the Farafenni area of The Gambia showed that
morbidity from malaria was reduced by targeted
chemoprophylaxis with maloprim (pyrimethamine and
dapsone) and the use of permethrin-impregnated bed nets,
and that each of these malaria-control strategies can be used
in a village-based primary health-care (PHC) scheme.56
Therefore, we have done a field study to determine whether
insecticide treatment of bed nets could be implemented on a

VOL 337: JUNE 22, 1991 THE L

TABLE I--MORTALITY RATES FOR INFANTS (DEATHS/1000 LIVE
BIRTHS) AND CHILDREN AGED 1-4 (DEATHS/1000 PER YEAR)
FOR 1 YEAR BEFORE AND AFTER INTERVENTION

Rate ratio
PHC Non-PHC [PHC/non-PHC
Age (yr) villages villages (95% CI) p*
Pre-intervention
<1 1155 127-1 091 NS
(65/563)F (46/362)t (0-64-1-29)
14 17-6 315 151 0-03
(81/1700)1 (37/1176)1 (1-03-2-22)
5q0§ 2675 2246 ..
Past-intervention
<1 735 105-1 07 NS
(41/558)t (37/352)t (0-46-1-07)
14 9-0 24-2 037 0:001
(16/1787) (30/1240%% (0-2-0-68)
5q0§ 104-4 186-7 ..

*¥2 test, NS = not significant. ¥Deaths/hve births; fdeaths/approximate mid-year
population, §0f 1000 Irve births, this is an estimate of the number that do not live until
5 years old.

residents, it was important to determine whether mortality
rates differed between them before intervention started.
Past levels of mortality in children under 5 years old in the
two sets of villages are shown in fig 1. Mortality rates over
the past 15 years have followed a convergent and then a



Intermittent preventive antimalarid treatment for
Tanzanian infants; follow-up to age 2 yearsof arandomised,
placebo-controlled trial "

David Shdllenberg, Gara Menandkz, S JApont e, Bizaus Kahigwa, Marod Tanner, Hassan Mshinds, Rdio Alonso Lancet 2005, 365; 1481-83
SeeComment page! 443
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p value for logrank test: 0-006
60
0 T T T T T T |
0 2 4 6 8 10 12 14

Time since 30 days after dose three (months)
Number at risk

Placebo 265 249 235 213 192 146 121 66

Sulfadoxine- 277 263 250 235 222 172 126 96
pyrimethamine

Figure: Kaplan-Meier survival curve



Safety and immunogenicity of the RTS,S/AS02A candidate

malaria vaccine in children aged 1-4 in Mozambique

E. Macete'?3, J. ). Aponte"z, C. Guinovart'?, ). Sacarlal''?4, O. Ofori-Anyinams, . Mandomando'%*®,
M. Espasa"z’é, C. Bevilacquas, A. Leachs, M. C. Duboiss, D. G. Heppner7, L. TeIIo"z, J. Milmans, J Cohens,

F. Dubovsky®, N. Tornieporth®, R. Thompson'*¢ and P. L. Alonso"**

Enrolled

Engerix B® group .—— T~ RTS,S/AS02A group

3 children eliminated : l l 3 children eliminated
o raised ALT levels Dose 2 -2 raised ALT levels
-1 Suspected HIV Infection l l -1 did not come for the second dose

Dose 3

| J

Immunogenicity

results

Research

Evaluation of two formulations of adjuvanted RTS, S malaria
vaccine in children aged 3 to 5 years living in a malaria-endemic
region of Mozambique: a Phase l/llb randomized double-blind
bridging trial

Eusebio V Macete*12:3, Jahit Sacarlall4, John ] Aponte!2, Amanda Leach®,
Margarita M Navial2, Jessica Milman?, Caterina Guinovart!-2,

Inacio Mandomando!>, Yolanda Lépez-Pda2, Marc Lievens®, Alex Owusu-
Ofori¢, Marie-Claude Dubois®, Conor P Cahill®, Marguerite Koutsoukos®,
Marla Sillman?, Ricardo Thompson!4>, Filip Dubovsky?, W Ripley Ballou®,
Joe Cohen® and Pedro L Alonso!/?

Table 3 Incidence of solicited general symptoms (no unsolicited symptoms are listed in this table) within the 4-day follow-up

General symptoms

Drowsiness

Any

Related

Grade 3

Grade 3 related
Fever

Any

Related

Grade 3

Grade 3 related
Irritability

Any

Related

Grade 3

Grade 3 related
Loss of appetite

Any

Related

Grade 3

Grade 3 related

Local symptoms

Pain

Any

Grade 3
Swelling

Any

Grade 3

Dose 1 Dose 2 Dose 3
RTS,S/ RTS,S/ RTS,S/

Engerix-B AS02A Engerix-B AS02A Engerix-B AS02A

(N = 30) (N = 30) (N =27) (N=27) (N = 26) (n=27)

n % n % n % n Y% n Y% n %
0 0.0 1 3.3 0 0.0 1 3.7 1 3.8 2 7.4
0 0.0 1 33 0 0.0 0 0.0 0 0.0 1 3.7
0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
2 6.7 4 13.3 0 0.0 4 14.8 1 3.8 4 14.8
1 3.3 2 6.7 0 0.0 3 11.1 0 0.0 3 11.1
0 0.0 1 3.3 0 0.0 0 0.0 0 0.0 0 0.0
0 0.0 1 3.3 0 0.0 0 0.0 0 0.0 0 0.0
0 0.0 2 6.7 1 3.7 2 7.4 1 3.8 2 7.4
0 0.0 1 3.3 0 0.0 2 7.4 0 0.0 1 3.7
0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
0 0.0 1 3.3 0 0.0 2 7.4 1 3.8 7 25.9
0 0.0 1 3.3 0 0.0 2 7.4 0 0.0 3 11.1
0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
2 6.7 2 6.7 0 0.0 4 14.8 1 3.8 19 70.4
0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3.7

16 53.3 23 76.7 14 51.9 16 59.3 7 26.9 24 88.9
0 0.0 4 13.3 0 0.0 1 3.7 0 0.0 14 51.9

N, number of subjects with at least one symptom sheet completed; 72, number of subjects reporting a specified symptom; %, percentage of
subjects reporting a specified symptom.



1996 assessed for eligibility |

391 excluded
156 did not meet inclusion criteria
235 chose not to participate

1605 randomized

Long-Term Safety and Efficac of the RTS,S/ASO2A

RTS,S/AS02A vaccine group ‘

| Cantrol vaccines group

l

Malaria Vaccine in Mozambican Children T —

| 802 enrolled at month 0 (double blind) |

l

|

‘ 710 completed month 21

Jahit Sacarlal,"** Pedro Aide,'* John J. Aponte,'* Montse Renom,"* Amanda Leach,® Inacio Mandomando,'? 691 re-consented {open phase)

695 completed month 21
687 re-consented (open phase)

Marc Lievens,® Quique Bassat,'® Sarah Lafuente,'* Eusébio Macete,"* Johan Vekemans,® Caterina Guinovart,
Betuel Sigaique,'* Marla Sillman,” Jessica Milman,” Marie-Claude Dubois,® Marie-Ange Demoitié,®

Joelle Thonnard,® Clara Menéndez,* W. Ripley Ballou,** Joe Cohen,’ and Pedro L. Alonso™®

'Centro de Investigagdo em Satde de Manhica (CISM) Manhica, ?Faculdade de Medicina, Universidade Eduardo Mondlane, ®Instituto Nacional
de Satde and *Direccdo Nacional de Sadde, Ministério de Satide, Maputo, Mozambique; *Barcelona Center for Internacional Health Research,
Hospital Clinic/Institut d'Investigacions Biomeédiques August Pi i Sunyer, Universitat de Barcelona, Barcelona, Spain; ®GlaxoSmithKline Biologicals,
Rixensart, Belgium; "Program for Appropriate Technology in Health, Malaria Vaccine Initiative, Bethesda, Maryland [

123 withdrawn:
11 consented to withdraw
27 migrated
10 were absent
72 did not attend
2 had a fatal SAE
1 was lost to follow-up

568 completed month 45 |

113 withdrawn:
11 consented to withdrawl
24 migrated
14 were absent
57 did not attend
7 had a fatal SAE

| 574 completed month 45 |

[745 1 in ATP

2-45) y

[ 745 included in ATP (months 2-45) analysis |

Figure 2. Trial profile for cohort 1. ATP, according-to-protocol analysis; SAE, serious adverse event.
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Figure 1. Study design. ADI, active detection of information; d45, day 45; double-blind phase, study months 2.5-8; open phase, study months 21— 04 / : : : : P= -UUI1- log rank t?St
45; PCD, passive case detection; single-blind phase, study months 8-21. 0 [ 12 18 24 30 36 42
Months since 14 days after dose 3, no.
No. at risk
Control 745 570 512 428 377 324 312 272
RTS,S 745 599 564 496 449 382 373 324
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Safety, Immunogenicity and Duration of Protection of
the RTSSYAD2, Malaria Vaccine: One Year Follow-Up of
a Randomized Controlled Phase I/llb Trial

Pedro Aide'?*, John J. Aponte®?, Montse Renom™?, Tacilta Nhampossa'*, Jahit Sacarlal**, Inacio
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1 Centro de Investigagcdo em Saude da Manhiga (CISM), Maputo, Mozambique, 2 Barcelona Centre for International Health Research, Hospital dinic, University of
Barcelona, Barcelona, Sain, 3 Instituto Nacional de Saude, Ministério de Saude, Maputo, Mozambique, 4 Faculdade de Medicina, Universidade Eduardo Mondlane,
Maputo, Mozambique, 5 Glaxo-SmithKline Biologicals, Rxensart, Belgium, 6 PATH Malaria Vaccine Initiative, Bethesda, Maryland, United Sates of America

B0 Engerix-B™
RTS,S/AS02, - T
-
-
Table 4. Vaccine efficacy evaluated for different follow-up periods. ©
o
©
£ 40+
©
RTS,S/AS02, g
Engerix B (n =92) (n=93) Vaccine Efficacy o
[
Events PYAR Rate Events PYAR Rate 95% ClI p -%
=
ATPg) -_E-; 204
First or only (FO) episode of fever and parasitemia . 500/mi 34 315 108 21 382 055 488% 11.3-704 0.017 &)
FO episode of fever or history of fever* and parasitemia . 0/m 48 277 174 29 364 080 545% 27.3-715 0.001
Multiple episodes of fever and parasitemia. 500/mi 45 362 124 23 402 057 53.7% 214-727 0.004
Multiple episodes of fever or history of fever* and parasitemia . O/nl 72 360 200 34 400 085 589%  358-736 , 0.001 0- p-value for logrank test: 0.060
e T T T T T T
0 2 4 6 8 10 12

From 14 days after dose 3 of RTS,S/AS02, or Engerix-B™



Hficacy of the RIS S A2A vacdne against Hasmodium
falaparuminfection and disease in young African children:
randomised ocontrolled tria =>

o L Alonsn, Jhit Sacarfal, John JAponte, Amandk Leadh, Hisebvo Maode Jss5ca Miiman, Inadio MandbmandD, Bart iessans Lancet 2004; 364: 1411-20
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B p=0-009 (logrank test)
g
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p<0-0001 (logrank test)
0 T T T T T 1 T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time since 14 days after dose three (months) Time since 14 days after dose three (months)
Number at risk
Control 745 655 607 583 581 565 344 178 107 55 28 25 20 10
RTS,S/AS02A 745 692 651 635 626 588 418 189 148 99 74 69 46 25

Figure 4: Kaplan-Meier curves for cumulative proportion with at least one episode of clinical malaria (left) or malaria infection (right)
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WHO malaria vaccine
position paper
March 2022

https://mww.who.int/publications/i/item/WE

R9709

2m2 89, 6120 Hos

g’@} World Health - Weekly epidemiological record
WEFL Organization  Ralevé épidémiologique hebdomadaire

Organisation mondiale de la Santé  &nsnch 2022, smveasy & s 02z
No 8, 2022 97, 61-80

ety s who mthwrer
Malaria vaccine: WHO Note de synthése: position
Contents position paper —March 2022 de I'OMS a propos du vaccin
61 Malaria vaccine: WHO. antipaludique - mars 2022
posion paper -~ Warch 2021
8 My repartcn Introduction
I ith i il rovide
Moy 202 guidince 10 Member States on health
Sommaire policy matters, WHO issues 3 series of

regularly updated position papers on
vaceines and combinations of vaceines
antpalgue - m against diseases that have 4n international

public healih impact. These papers are
concerned primarlly with the use of
vaccines in largescale immunization
programmes. They summarize essential
background information on diseases and
vaccines and eonclude with the eurrent
WHO pasition on the use of vaceines
worldwide.

61 Nole de synibise: posiios
e FOMS & propes

The papess have been reviewed by exter-
nal experts and WHO stalf and seviewed
and endorsed by the WHO Steategic Advi-

sory Group of Experts (SAGE) on Immu- tégique ultatif s
nization  (hutps/iwwwwhoiatigroups! ‘OMS sur la vaccination (hitps:l

gle-advisory-group-af-exp wew.wk dvisery-
immunization). This paper has also been  group-of-experts-on-immanization]. Ce docu

reviewed and endorsed by the WHO
Malaria Policy Advisory Group (MPAG)

policy-advisory-groug). The Grading of
Recommendations Assessment, Develop-
ment and Evaluation (GRADE) method
was used to assess systematieally the qual-
ity of the available evidence. The SAGE
and MPAG decision-making process is
reflected in “evidence-Wo-recommenda-
tion" tables. The processes followed for the
preparation of vaceine position papers are
described at wwwwho intfimmanization/

Tollows the WHO guidelines development
process deseribed at: hips:/fwwwwho.intf
publications/ifitem/9789141 548960,  The

WHO gaidelines for malaria are availible htpsifwew:
at

Line/5700. The position papers are intended rOMS sur le pal
for use mainly by ational public health = anibles & Vadresse: BUpS:lapp.
officials and managers of immunization  magicapp.org/flguideline/5342. Les notes de
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WHO Guidelines for malaria

March 2022

PDF version

https://www.who.int/publications/i/item/g
uidelines-for-malaria

WHO cuivewines

for malaria

31 March 2022

5% World Health
# Organization

MAGICapp Online platform

https://app.magicapp.org/#/guideline/5701

{:% WHO Guidelines for malaria - 31 March 2022 Menu

1 ABBREVIATIONS

ACT artemisinin-based combination therapy
ANC antenatal care
BCC behaviour change communication
bw body weight
More >

2 EXECUTIVE SUMMARY

The consolidated WHO Guidelines for malaria present all of the
current WHO recommendations for malaria. These are the product
of careful evaluation following standardized methods as part of the
WHO process for developing_guidelines

* evidence-based recommendations pertaining to vector control
tools, te...

More >

3 INTRODUCTION

Background
Malaria continues to cause unacceptably high levels of disease

17


https://www.who.int/publications/i/item/WER9709
https://www.who.int/publications/i/item/WER9709
https://app.magicapp.org/#/guideline/5701
https://www.who.int/publications/i/item/guidelines-for-malaria
https://www.who.int/publications/i/item/guidelines-for-malaria

&
Y

I
L

By World Health
“gﬁ(ﬁ Organization

-
]
e —

Countries w Newsroom

ﬂ Health Topics v Emergencies v

Home { News [ WHO recommends groundbreaking malaria vaccine for children at risk

WHO recommends
groundbreaking malaria vaccine
for children at risk

Historic RTS,S5/AS01 recommendation can reinvigorate the fight
against malaria

6 October 2021 | News release | Geneva | Reading tima: 3 min (859 words)

The World Health Organization (WHO) is recommending widespread use of the RTS,5/A501 (RT5,5) malaria
vaccine among children in sub-Saharan Africa and in other regions with moderate to high & falciparum malaria
transmission. The recommendation is based on results from an ongoing pilot programme in Ghana, Kenya and
Malawi that has reached mora than 300 000 children since 2019.

This long-awaited vaccine,
developed in Africa, by
African scientists, is a

breakthrough for science,

child health and malaria

control... This vaccine is a

gift to the world, but its value
will be felt most in Africa,
because that’s where the
burden of malaria is
greatest.
WHO Director-General Dr

Tedros Adhanom

K Ghebreyesus. /

1o




In summary: health research constitutes

* Aglobal, regional and national strategic need

* Clinical trials constitute a cornerstone of medical research and are a critical
component of the research and development process for new technologies,
including drugs, medical devices, and treatment protocols.

* Clinical trials can have significant economic implications for countries. Hosting
trials attracts investments from companies, which can lead to job creation,
increased revenue, and the development of local expertise in research and
development. A favorable environment for clinical trials can stimulate
economic growth and create opportunities for technology implementation.




* Regulatory Environment: The regulatory framework and approval
processes for clinical trials play a crucial role in determining the pace
of technology implementation. Countries with efficient and
transparent regulatory systems can attract more clinical trials,
leading to earlier adoption and implementation of new
technologies.

 Competition to attract clinical trials is increasing between countries
nd regions




Countries actively engaged in clinical trials tend to have a higher likelihood
of early access to new technologies and improved healthcare outcomes.

Hosting clinical trials contributes to capacity building, collaboration,
policy development, and patient engagement, all of which influence the
implementation of new technologies in healthcare system:s.



