(MALARIA RESEARCH |
& TRAINING CEI{TER

BAMAKO, MALI

LE PLASMODIUM EN 2016: BIOLOGIE,
EPIDEMIOLOGIE, CLINIQUES, DIAGNOSTIC,
TRAITEMENT ET PREVENTION

Ogobara K. DOUMBO, MD, PhD
Malaria Research and Training Center (MRTC)
International Center of Excellence in Clinical Research —NIAID-NIH-Mali
University of Sciences Techniques & Technologies of Bamako, MALI

MEETING ORDRE DES MEDECINS MAI 2I, 2016



MALI POPULATION DIVERSITY AND MALARIA
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MALARIA SPECIES IN HOMO SAPIENS

1] Plasmodium falciparum (Africa)
2] Plasmodium malaria (Africa)

3] Plasmodium vivax (Africa)

4] Plasmodium ovale (Africa)
— Plasmodium ovale wallikeri

— Plasmodium ovale curtisi

5] Plasmodium knowlesi (SEA)



NATURAL HISTORY OF MALARIA IN ENDEMIC COUNTRIES:
CHANGING EPIDEMIOLOGY IN AFRICA

P Severe malaria
90 4 Mild malaria
£0 Asymptomatic infection
B

Percent of maximum




The four ocular fundus features comprising the malaria retinopathy In U5

(b) White-centered hemorrhages, in a patient with whitening.

(d) Papilledema, more readily recognized with an indirect
ophthalmoscope because a binocular, three-dimensional

(c) Vessel changes. Note that the changes can be patchy image can be attained.



Malaria prevention Measures and the
needs of molecular resistance surveillance

Chemoprevention Mechanical prevention
. ﬂﬂb\ . / Continuous distribution
) Of LLINs through

Antenatal and
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Vaccins antipaludiques: Stades et Impact

Prézerythrocytique
gaccins pour prévenir l'infection
et impacter sur la maladie

Stade Sanguins
Vaccins pour éliminer la maladie

Bloquant la Transmission
Vad

a ir la transmission

Vaccins qui interrom



The Plasmodium life cycle

disease 10°

gametes

o’

* Mammalia

liver stage

sporozoite

10-100 10:

104 each




What new in Plasmodium biology, transmission and building of natural
immunity in vertebral host

Blood /
d‘ vessel
|

Phagocyte /
|
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Plasmodium liver stages:
induction of immune responses

Hafalla et al., 2011



Phase Ib Trial in Adults of PfSPZ-Sanaria DIV Whole
Sprozoite vaccine candifate in Mali: 2014-2016

adult serum (Kilifi)

Pb sporozoite Pf sporozoite



Assessment of Safety and Immunogenicity of
Intravenous Immunization with radiation attenuated
Plasmodium falciparum NF54 Sporozoites (PfSPZ
Vaccine) in Healthy Malian Adults in Africa

Principal Investigators: Dr Mahamadou S. Sissoko, MRTC, USTTB, Mali
Dr Michael Walther, LMIV/NIAID/NIH, USA

Senior Investigators: Ogobara Doumbo, MRTC, USTTB, Bamako, Mali
Patrick Duffy, LMIV/NIAID/NIH, USA
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Background
Irradiated Sporozoites via Mosquito Bite

 Development had not been
previously pursued due to:

— Considered technically
impractical or impossible

— Considered unnecessary

since modern subunit
vaccines would solve the
problem




Clinical Trials: PfSPZ DVI Trial

Open-label evaluation of t
safety, tolerability,
immunogenicity and protective
efficacy against CHMI| of the
PfSPZ vaccine at successively
higher dosages. Subjects are

enri =
100 3 {
eSsC . |-| 1,35 x 105 (5x)
50 1,35 x 10 (4x)
40
20- None:
0 T T T T T

0 4 8 12 16 20 20 28
Days lo First Positive Smear

Vaccination ~ CHMI #of Parasite Vaccine
Dose  #Inj. Parasite* Subjects Free  Efficacy

None 307 6 1

Seder et al. Science. 2013 1.35x10° 4 307 9 6 60%
1.35x10° 5 307 6 6 100%




in 2016

PfSPZ Vaccine in Mali: Natural

Trans
Pilot Safety Group —

completed in March
2014

Main Study Group —
Vaccination #5 of 5
completed in July
2014

502 vaccinations
administered

Phaselb:




HAEMOCOEL SALIVARY GLAND DUCTS

salivary gland sporozoites
day 14 - 21

sporogony —

day 10 - 12

sporozoites out

- -
N ; \

hc m blood meal in

. macrogamete

exflagellation
First hour

fusion

hours
~10-25 zygote

MOSQUITO MIDGUT

@ Gametogenesis .
gliding motility ookinete

@ Salivary gland infection

retort

19



Direct Skin Feeds and TBV in Mali

e Have been conducted in Mali since
the early 1990’s

 Mosquitoes reared in Bamako

— Laboratory colony of A gambiae
established from a local catch in
2008 are used

 Mosquitoes are transported to the
site for feeds

» 2 feeding pints with 30 pre-starved
mosquitoes/pint

* Placed on subjects fro 15-20
minutes

* Topical antihistamine/antipruritics
offered following feeds to subjects

* Only one DSF related AE in one

subject (Grade 2 erythema) has
been reported in over 2,000 DSF

Coulibaly, M et al. Symposium 126: Malaria Transmission:
How Will We Assess Vaccines for Elimination and
Eradication? ASTMH2015 20




Malaria Vaccine Molecular endpoint : Strain-specific
efficacy against clinical malaria matching vaccine
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strain 3D7 in NEJM 2011

Efficacy 64.3%
95% Cl: 14.0 - 91.6

Rabies vaccine

P=0.031

FMPZ.];’ASOZA vaccine

0 30 60 90 120 150 180 210 240

Days (57 ™ NEW ENGLAND

Thera MA , Doumbo OK , Plowe CV et al.2011 - ~/ JOURNAL of MEDICINE



RTS,S (VE=~50% (EMA 58, WHO 2015)

Kaplan-Meier curves for the cumulative proportion of children with =1 episode
of clinical malaria.

6091 ____ Control Vaccine
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Efficacy 30-60%
P < .001, log rank test against clinical
[ [ | I | I [ [ .
0 6 12 18 24 30 36 42 disease and
Months since 14 days after dose 3, no. infection

No. at risk
Control 745 570 512 428 377 324 312 272
RTS,S 745 599 564 496 449 382 373 324

Sacarlal J et al. J Infect Dis. 2009;200:329-336



1] Plasmodium falciparum —Homo sapiens: 6000-8000 years of co-
evolution and co-adaptation
2] IN UTERO BURDEN OF MALARIA IN AFRICA: IMPACT ON
INTELLECTUAL DEVELOPMENT, SCHOOL ATTENDENCY AND NATION
WIDE CREATIVITY




BIOLOGY OF PREGNANCY ASSOCIATED MALARIA

Receptors on placenta
e CSA +++

. Hyaluronic|‘Acid
 Fc IgG
. others receptors ?

CD36, ICAM-1, E-Selecti
VECAM, PECAM-1/CD31

Fried & Duffy, 1996, 1998, 2000 and others from field
to labs and toward PAM vaccines candidates, Phasela,b



Systems Biology Approach and Big Data

Adapted from Schadt et al. 2009 Proteomics

Genomics .

Integrate to construct

causal probabilistic netwaorks
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HOMO SAPIENS EST UN ECOSYSTEME ET UNE
CHIMERE GENETIQUE

1] POUR UNE CELLULE DITE HUMAINE

2] 1000 VIRUS

3] 100 BACTERIES

4] 10 ARCHAEA

— MAINTIENT DE L'HOMEOSTASIE ET MALADIE?



We are composed of
several species:

As adults our microbial
census exceeds the total
number of our own human
cells

The largest collection of
microbes resides within the
intestine

* Eucaryotic
* Bacterial
* Archaea

* By about 10 fold

* With10'*" celis!!!!
* Several hundreds of species
* «The GUT MICROBIOTA»

100 % Human ?

90 % microbes

10 % human cells




THE HUMAN

Bacteria, fungl, and viruses cutnumber human cells in the body
by a factor of 10 to one. The microbes synthesize key

nutrients, fend off pathogens and impact everything

from weight gain to perhaps even brain

development. The Human Microblome

Project is doing a census of the microbes ’ /i R . q° ‘ E in the

and sequencing the genomes of many.
The total body count is not in but It's ax ) 3
believed over 1,000 different . A . ” : I Streptococcus viridans

species live in and on the body. . 2 LA\ - 6 iat I Nelsserla sicca
¢ I Candida albicans

include:

i Streptococcus salivarius

in the include; =2

I Helicobacter pylori

i Streptococcus thermophilus :
in the <kin include:

I Pityrosporum ovale

1 Staphylococcus epidermidis
I Corynebacterium jeikeium

1 Trichosporon

1 Staphylococcus haemolyticus

in the include; =2

I Lactobacillus casel

0§ Lactobacillus reuteri

§ Lactobacillus gasseri B

1 Escherichia coll ' W\ : inthe

1 Bacteroides fragilis { ; include:

I Bacteroides thetaiotaomicron

§ Lactobacillus rhamnosus e IR

I Corynebacterium aurimucosum
I Clostridium difficlle 4




Diseases associated with microbiome composition

Antibiotic-associated diarrhea
Asthma/allergies
Autoimmune diseases
Cancer

Dental cavities

Depression and anxiety
Diabetes

Gastric ulcers

Cardiovascular disease
Inflammatory bowel diseases
Malnutrition

Obesity

Malaria?



Stimulation of
Gut - o N
gut microbiota diversity
lumen
Mucus |
Stimulation and development of
Gut mucosal immunity system
Epithelial -
cells
. v
Lamina Immune system B @1
. 7 cells ;------DT IgA
propria SRR, R P Influence over host health
higher immune repertoire?
GABA, noradrenaline
BIOOd ] Dopamine, serotonine Bf / MC
Stream SCFAS
Butyrate, Acetate, Propionate Allergic reactions




Determining stool microbiome composition
by 16s rRNA sequencing

OTU = Operational Taxonomic Unit,
a group of very similar 16S
sequences

I corrie” =A™
& So L poo

|

Nucleic acid

l— extraction/purification
16S rRNA sequencing

PCR amplify VW WV

NN~ _NW

16S rBRNAgene _AwwW— _ww—

| NW~ _NWW—

Sequence e
!

Group sequences into OTUs

Compare OTU sequences
to databases

}

Identification of:
» Species

. -
+ Relative abundance of g
species within sample &

J. Craig Venter Institute
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Microbiome composition is associated with protection from
P. falciparum infection but not febrile malaria

Febrile malaria risk P. falciparum infection risk ( PCR+)
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Microbiomes of subjects at lower risk of P. falciparum infection had higher
proportion of Enterobacteriaceae/Escherichia/Shigella compared to
subjects at higher risk (3.2% versus 0.7%, respectively)



Malaria chemotherapy and drug resistance molecular

Uncomplicated malaria

Artemisinine based
Combination Therapies (ACTs)

Artesunate/Artemether/DHA

Amodiaquine E

Severe-complicated malaria

Quinine/Artesunate

mapping in Mali

Molecular surveillance of drug resistance

Legend ) \ idal
Plamodium Falciparum \
Q Resitance to Chloroquine \
B RESISTANT \
[ 1 SENSITIVE ) s

Sirakoro Meguetana
N'debougou

\~.,_ ( -
. i \\\ andiagara

Tambacara Banamba

Faladie

Manteourou

Bancoumana

Tombol
Siekorole

33

Dried blood spots from malaria infected patients



Measurement of malaria drug resistance

laria infection f linical trial Treatement outcome
Malaria in E(I:tIOI‘I rom clinical trials - ACPR: Adequate Clinical and
‘L Parasitological Response
v

Culture adaptation

Absolute quantification
amplification plot

A\

In vitro drug test

IC50
i Microscopy or qPCR for

parasite clearance dynamics

~

\L \

In vitro parasite drug response

In vivo parasite drug response

HHHHHHHHHHH A mplication plot
GCGAAGTGCGGTTCAACACCCTCCG 20
160 170 180
25
2.0
&
1.5
Molecular genotyping 10
<—| (defining molecular proxys —> E———
of resistance) PCR cycle

Sequencing (for gene polymorphisms)

22/05/16

gqPCR(for gene copy number)
Kone Aminatou
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K13-propeller mutations and
Artemisinine Resistance

C. Plowe, Nature, Jan 2014 35



Propagation of K13 mutants parasites
in SEA: Molecular surveillance

Srisaket

G Preah Vihear
Shwe Kyin 0

‘ / Attapeu
I Mae Sot

’ 0
[ Parasite clearance half-life >5 hr, kelch13 poly- '

Ratanakiri
Pailin
morphisms at or beyond amino acid position 441 0 '
Ranong
Il Parasite clearance half-life >5 hr, no kelch13 poly- \,J Pursat  Binh Phuoc /\\:)>

morphisms at or beyond amino acid position 441 h

Adapted from Ashley et. al, NEJM, 2014

[ Parasite clearance half-life <5 hr




K13 poly
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Affymetrix

Actual size of
GeneChip® array

> J

6.5 million locations on
each GeneChip® array

Micro Array Features

AFFYMETRIX,
L]

L g

52001 900552056050 706401 000885092

‘ GeneChip®

Human Genome

=2 U133 Plus 20

Millions of DNA strands
bullt up in each location

Actual strand =
25 base pairs
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W

@52002900558841112406401 511225338

GeneChip®

Mouse Genome

m 430 2 0 Array

Exg
Re

PIN: 520029
Lot # 4015112
Date 11/24/06
search Use Only

Shining a laser light at GeneChip® array causes
tagged DNA fragments that hybridized to glow

Hybridized DNA

Detection

http://universe-review.ca/lI11-50microarray.jpg



Longitudinal cohort, tools in Infectious Diseases studies:
Serological profiling against many falciparum peptides:

Leading Vaccine Candidates

( PIESP2
Starp antigen

P-type ATPase
HSP, putative

Hypothetical
proteasome 26S regulatory subunit, putative
Hypothftical
RESA

Hypothetical
HSP, putative
ABC transporter, putative
Hypothetical

cg1 protein
m1-family aminopeptidase

DNA ligase 1

P.falciparum myosin
diacylglycerol kinase, putative
gamma-glutamylcysteine synthetase
kinesin-related protein, putative
chaperonin cpn60

Hypothetical

40S ribosomal protein S15, putative
NOT family protein, ppuféative

A

MAC/perforin, putative
Hypothetical

erythrocyte membrane-associated antigen
threonine - tRNA ligase, putative

Hypothetical membrane protein
GTPase activator, putative

isoleucine--tRNA ligase, putative
asparagine/aspartate rich protein, putative
26S proteasome subunit, putative
transcription factor with AP2 domain(s)

Differentially Reactive Proteins

Hypothetical

Ser/Thr protein kinase

Hypothetical

Hypothetical

signal recognition particle receptor alpha subunit, putative
u5 small nuclear ribonucleoprotein-specific protein, putative

Susceptible

Hypothetical _

MP1
chromosome assembly factor 1 =

antigen 332
Hypothetical _ }

inositol-polyphosphate 5-phosphatase

allantoicase, putative

\ bromodomain containing protein, putative © il 1

Transformed Signal Intensity
(mean + SEM)

Protected 7.5 85 95 105

|

1

L

= Susceptible

= Protected

Ly

i

H

il

ff

Crompton P D -Doumbo OK et al. PNAS 2010;107:6958-6963



REVOLUTION OF MALDITOF TECHNOLOGY IN AFRICA
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MaldiTof and Malaria Epidemiology
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Table 2 Mosquitoes used to determine the effect o the second blood blood meals and blind tests according to
post-blood feeding period and blood meal source

Mosquito species(@

First blood feeding
source

Second blood feeding
source

Number of specimens
used blind tests against
database ()

High LSVs obtained from blind
tests against database (¢

Vertebrate species
identification of blood
origin(@

An. gambiae S Human / 10 [1.834-2.320] (10) Human
An. gambiae S Human Goat 10 [2.173-2.670] (10) Goat
An. gambiae S Human Dog 10 [2.139-2.764] (10) Dog
An. gambiae S Human Cow 10 [1.810-2.396] (10) Cow
An. gambiae S Human Sheep 10 [1.802-2.296] (10) Sheep
An. gambiae S Human Rabbit 10 [1.826-2.101] (10) Rabbit
Total 10 60

(@ Mosquitoes were collected from 12 hours following blood meals and their abdomen protein extracts were submitted
to MALDI-TOF MS. ) Number of specimens used to blind test against the Database. © Into brackets are indicated the
number of specimens with LSVs upper and lower than 1.8. @ Vertebrate species blood origin are indicated only for
specimens with LSVs greater than 1.8. LSVs, log score values.



Potential of GWAS
(MalariaGEN Nature 2015)

|dentification of susceptibility variants

/

Novel biological insights

l

Clinical advances

/ |\

\

Improved measures of individual
aetiological processes

!

Personalized medicine

/ |\

Therapeutic
targets

Biomarkers

Prevention

Diagnostics

Prognostics

Therapeutic
optimization




Signal of association with severe
malaria across the FREM3/GYPE region
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Forest plot on Sequenom data

Discovery samples
Gambia (2,349/2,383)
Malawi (1,154/1,241)
Kenya (1,428/1,460)

Meta-analysis

Replication samples
Gambia (370/1,063)
Mali (361/271)
BurkinaFaso (961/795)
Ghana (1,666/2,064)
Cameroon (669/746)
Malawi (563/2,047)
Tanzania (393/409)
Kenya (552/2,553)

Meta-analysis

Meta-analysis
All populations

East Africa only

Sequenom data
rs186873296 (FREM3/GYPE)

e
e

P=2.0x10°

—

—_—————————
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Summary

* |dentification a novel malaria resistance locus
close to a cluster of genes encoding
glycophorins

* |dentification of a haplotype at this locus that
provides 33% protection against severe
malaria



Plasmodium vivax infections in Duffy-negative
patients (2)

« Brazil': 2 cases of P. vivax
identified in Duffy (-) patients by

PCR.

« Madagascar?:

— P, vivax prevalence: 8.8% in Duffy

(-) patients
— High parasitemia observed

— Duffy (-) genotype match phenotype
— P, vivax gametocytes observed in

Duffy (-) patients
— More than 50% of P. vivax

infections in Duffy (-) in some areas
— P, vivax break dependency to Duffy

' eansi cBfIGEN to invade RBCs

2 Ménard D. 2010

Tsiroanomandidy

14.8% ————

Maevatanana Andapa

' 7.8%
24.5% — B 00% k
“

20% 71.4%

92.0%

Moramanga
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0.0%
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% ~
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Figure 15. Distribution of P vivax in
Madagascar?



Plasmodium vivax infections in Duffy-
negative and in Mali

P vivax is absent or rare in West and
Central Africa J

East Africa: low prevalence $ Bt

P. vivax is endemic in some N

populations of Sudan, Somalia,

Ethiopia, Djibouti (predominantly

Duffy positive).

P. vivax identified in Equatorial

Guinea (8 cases) and Angola (7

cases) by PCR and Duffy antigen

genotyping?.

Mali3: “
- Prevalence in north Mali: 30%

- Duffy antigen not confirmed  Figure 16. P vivaxin Mali®
by molecular techniques
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"Mathews HM. 1981
ZMendes C. 2011
3Bernabeu M. 2012



MALARIA RISK MAP OF MALI (D Coulibaly et al.,
2015)
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Figure 4. Overlap among Disease Types and Pathogen Trpes in the

1005 Febrile Children.

Panel & zhows all dizeaszes diagnosad in the present study; dizease definiions
are @ven in Table S1 in the Supplementary Appendx. Panel B shows typ=s
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SMC and the Nouakchott initiative 2013
@°PLOS | ONE

RESEARCH ARTICLE

Sub-National Targeting of Seasonal Malaria
Chemoprevention in the Sahelian Countries
of the Nouakchott Initiative

Abdisalan Mohamed Noor'?**, Eliud Kibpchi‘, Bernard Mitto', Drissa Coulibaly?,
Ogobara K. Doumbo®, Robert W. Snow"**

1 INFORM (Information for Malaria — www.inform-malaria.org), Spatial Health Metrics Group, Kenya Medical
Research Institute/Wellcome Trust Research Programme, Nairobi, Kenya, 2 Centre for Tropical Medicine
and Global Health, Nuffield Department of Clinical Medicine, University of Oxford, Oxford, United Kingdom,

3 Malaria Research and Training Center, University of Sciences, Techniques and Technologies, Bamako,
Mali
CrossMark & These authors contributed equally to this work.

click for updates
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Age range of children to be
targeted for SMC

- 3 months to 5 years

3 months to 10 years

SMC target areas in West Africa: D. Coulibaly et al., 2015)
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IPTp-SP-standard 2 doses vs 3 doses
Kayentao K....Doumbo OK et al., JID 2005
Diakite O. Maiga ... Doumbo OK et al., CID 2011
Kayentao K....Doumbo OK & Feiko et al., JAMA 2013
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Intermittent Preventive Therapy for Malaria
During Pregnancy Using 2 vs 3 or More
Doses of Sulfadoxine-Pyrimethamine

and Risk of Low Birth Weight in Africa

Systematic Review and Meta-analysis

Kassoum Kayentao, MD 594 JAMA, February 13, 2013—Vol 309, No. 6

Authors: Kayentao K, Garner P, Anne van Eijk A,
Naidoo I, Roper C, Mulokozi A, MacArthur J.,
Luntamo M, Ashorn P, Doumbo O, ter Kuile F




i @ World Health
4% Organization

WHO Global Malaria Programme
WHO Department of Reproductive Health and Research
WHO Department of Maternal, Newborn, Child and Adolescent Health

WHO Policy Brief for the Implementation of
Intermittent Preventive Treatment of Malaria in Pregnancy
using Sulfadoxine-Pyrimethamine (IPTp-SP)

11 April 2013

MIP Consor tium



WHO Global Malaria Programme
WHO Department of Reproductive Health and Research
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WHO Policy Brief for the Implementation of

Intermittent Preventive Treatment of Malaria in Pregnancy

’OMS sur IPTp-SP , avril2013  IRtmme

e Tot au deuxieme trimestre

* A chaque visite de CPN programmee jusqu’a
I’accouchement, au moins un mois d’intervalle

* Derniere dose jusqu’a I'accouchement sans
dangers

— DOT
— Peut etre administre sans manger.

— Pas administre chez les femmes sous co-trimoxazole
— Eviter I'acide folique a > 5mg par jour

MIP Consortium



Chimioprévention du Paludisme dans la population cible en zone
d’endémie.

* FEMMES ENCEINTES

— MILDA+ TIPp-SP >= 3 DOSES A PARTIR DU
SECOND TRIMESTRE

— 1ER TRIMESTRE: MILDA + TDR ET SELS
QUININES (EN CAS DE SIGNES)

— CTAs a partir du second trimestre
« ENFANTS DE MOINS DE 5 ANS

— MILDA + CPS AVEC AQ+SP POUR
PREVENTION DU PALUDISME SAISONNIER

— TDR + CTA, EN CAS DE SIGNES



Chimioprévention du Paludisme dans la population cible en zone
d’endémie.

« POPULATIONS DU NORD
— NON PREMUNIE DONC POSSIBILITE D’EPIDEMIES (1988,
1999, 2015)
— CIRCULATION DE Plasmodium vivax (avec possibilite de

reviviscence a partir des hypnoozoites dans le foi des mois, voir
des annees apres le retour du nord des soldats et leurs familles).

— MILDA ET CPS —AQ+SP EN CAS D’EPIDEMIE POUR TOUS

LES AGES (exemple 2015).
« MILITAIRES ET LEURS FAMILLES

— GRAND RISQUE DES MILITAIRES DU NORD SERVANT AU
SUD ===> MILDA et CPS-AQ+SP ET DES MILLITAIRES DU
SUD AYANT SEJOURNER PLUS DE 2 ANS AU NORD AVEC
LEURS FAMILLLES.

— RESTE IDEM POPULATIONS ENDEMIQUES (MILDA, CPS,
TPI, TDR/ACT)



QUESTIONS:

PEUT UTILISER LES CTAs POUR PRENDRE EN
CHARGE UN PALUDISME PER OS CHEZ UNE
FEMME ENCEINTE ?

1] OUI MAIS >= Second trimestre de
grossesse

2] AL ET DHA-PQ sont mieux tolorees a
efficacite comparable vs ASAQ, MF-AS
3] Importance des donnees de
pharmacovigilance chez la femme
enceinte




Umberto D et al., NEJM 2016
Flow chart de répartition des femmes

£358 Patients were assessed for eligibility

|

3428 Were enrolled and underwent
randomization

881 Were assigned to receive 843 Were assigned to receive || 255 ware assigned to receive 843 Were assigned to raceive
artemether-lumefantrine amodiaquine-artesunate dihydroartemisinin—piperaquine mefloquine-artesunats

and included in safety and included in safety and included in safaty and included in safety
populatian population population population

1 Was excluded after || 1Wes excluded after |_.|2 Were excluded after |, |1 Wes excluded after
first dose first dose first dose first dose

880 Were included inefficacy || 842 Were included in efficagy 853 Were induded inefficagy || 848 Were included in efficacy
populatian population population papulation

| 50 Were excluded —=| 31Were excluded | 94Were excluded | 75 Were excluded

830 Were included in intention- | | 731 Were induded in intention- | | 753 Were included in intention- | | 770 Were included in intention-

to-treat population to-treat population to-treat population to-treat population
1 Did not meet 1 Did not meet & Did not meet
2 Did not meet nclusion inclusion inclusion
inclusion criteria criteria criteria
criteria 3 Met exclusion I Met exclusion 1 Met exclusion
—=| 15 Had treatment —= criteria — criteria —= criteria
violation 34 Had treatment 36 Had treatment 26 Had treatment
53 Had follow-up violation violation violation
violation 60 Had follow-up 94 Had follow-up 87 Had follow-up
violation violation violation
B10Were included in 742 Were induded in 720 Were included in 728 Were included in
per-protocol population per-pr\}tucu\ p::u.la:ior per-protocal population per-protoco aopu\al'un

Fig.1: Randomisation des femmes et analyse de la
population



Résultats (Umberto D et al., NEJM 2016)

* N=3428 de femmes enceintes incluses
* Tableau |: répartition des femmes par bras de

traitement
AL 881
ASAQ 843
DHA-PQ 855
MF-AQ 849

Total 3428



Efficacité thérapeutique CTAs
Umberto D et al., NEJM 2016)

e Tableau ll: Efficacité thérapeutique des CTAs
dans le Paludisme Associe a la Grossesse

_ PCR corrigée PCR non corrigée

AL 96,1 p<0,001 52,5 p<0,001
ASAQ 98,5 82,5
DHA-PQ 99,2 86,9

MEF-AS 96,8 73,8



Umberto D et al., NEJM 3016
Niveau de clairance parasitaire sous les 4 CTAs
au cours du suivi

1 D1: clearance parasitaire était lente dans le bras AL
p<0,001

AL: 24,8% positif a D1 (217/875)
ASAQ: 6,9% (57/828)

DHA-PQ;: 8% (67/837)

MF-AS: 13,5% (113/837)

(J D2 : GE négative chez 99,5% des femmes (4 CTAs)

d Infection placentaire : p=0,47 (4 CTAs=comparables)
(1 Poids de naissance: : p=0,40 (4 CTAs = comparables)



TOLERANCE DES CTAs au cours du
PAG

(Umberto D et al., NEJM 2016)
e SAE: 72 femmes a D63

— 1 déces par méningite : MF-AS
— 10 SAE=>» ASAQ: 5, DHA-PQ: 1, MEF-AS: 4

Evénements indésirables +++ avec ASAQ et MEF-AS
p<0,001

Asthénie, perte de poids , douleurs, nausées,
vomissements

Hallucinations: ASAQ
Insomnie

Faible pouls
Hypotension



IMPACTS DES CTAs SUR L’'ISSU DE LA
GROSSESSE1 (Umberto D et al., NEJM 2016)

] Avortements: 13

AL:1 et 3 dans chacun des autres bras

1 Mort-nés: 78
AL: 1,9% (16/856)
ASAQ: 2,1% (17/815)
DHA-PQ: 2,77% (22/818)
MF-AS: 2,8% (_23/821



Un essai de chimio prévention du

paludisme saisonnier plus
I'azithromycine chez les enfants africains

22/05/16 68



Site d’étude : Bougouni

150 km sud de Bamako
Bonne route goudronnée

— 35 villages couverts
— 11 CSCom
— 1 CSRef

22/05/16

Algeria
Libya

Chad
Bol

Mafad: lu&l)}l N
J N'Dyamef‘a'

Nigeria _ﬁ},ﬁ;ﬁ&oo.h
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Organisation et mise en ceuvre

1 District Sanitaire de Bougouni

11 CSCom
_ 10 Ecoles
35 villages
12.979 enfants recensés 500 Eleves
enquéteés

10.949 Enfants. 10.039 Enfants.
Randomisés enrolés



Personnels impliqués dans la mise en ceuvre

27 agents™
recensement

NB:

340 Personnels

97 agents pour | 11 DTC 22 agents | 27 infirmiers* | 97 Relais
administration | 26 ASC MRTC
15 ASC 11 ASC 11 Inf. CSCom 16 Infirmiers
Systeme Etude permanents temporaires

60 témoins pour les
consentements individuels

Les 27 infirmiers sont aussi les agents qui ont effectué le recensement



Quelques chiffres (1)

110.949 Randomisés (2015)

19405 ont recu les médicaments de I'étude (201 4)



Infection Palustre (2014)
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Infection Palustre (2015)
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