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Zones a risque de paludisme
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A Pfﬂl’ciparum incidence rate B Pfﬂl’ciparum incidence count
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Un mot de résistance...
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Rwanda 2020, >500 souches, PS/ACT

Mutation PfKelch13 R561H
Clonale de novo : 7,5%
Associée a la résistance

Pas d’échec clinique (pour le
moment...) : > 95%
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o = i S Horn of Africa
- ' « K13 mutation R622I detected in several
countries including Djibouti, Eritrea,
Ethiopia, Somalia and the Sudan
« Evidence of slow parasite clearance in Eritrea
« R6221 has been detected in parasites with
pfhrp2/3 deletions

Uganda ond /0000 Sae---- i itk etk L Ll Ly Com B
« Different K13 mutations are spreading | Rwanda and the United Republic
with foci where parasites carry validated of Tanzania

artemisinin resistance markers + K13 mutations, predominantly
R561H, have been found at high

prevalence in studies with evidence
of delayed clearance in Rwanda and
the United Republic of Tanzania.

Southern Africa
+ 2023 survey found high prevalence of ‘ Vot B = e ;
K13 mutation (P441L) in Namibia and Zambia \ . Artemisinin partial resistance:
M Confirmed M Suspected
(Evidence of delayed (Evidence of delayed clearance
clearance in patients or >5% with validated or
WHO Malaria Report 2025 with validated markers)  candidate markers)
i B Not applicable 'Not detected




Un mot de PADH...




Expérience hors zone d’endemie
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Hors zone d’endémie
Jusgu’en 2011...
Efficacité conforme a la

littérature

Zoller, et al. EID. 2011
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Tolérance :
ANEMIE
HEMOLYTIQUE
DIFFEREE !

|

Pas sous Quinine
Causes habituelles : non
20 a 30%

A l'import,

En Afrique, en Asie

Zoller 2011

Buffet, Jauréguiberry 2013
Jauréguiberry, Ndour 2014
Rolling 2014

Jauréguiberry 2015

Kurth 2015

Plewes 2015

Rolling 2013

Sowunmi 2015

Roussel 2021
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Initial parasitemia and ethnicity

Malaria history

Initial hemoglobin

Residence in endemic area

Very severe malaria

203 patients incdluded, 31 PADH
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>4% Non African
4-10% African
4-10% Non African
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>10% Non African
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Un mot de traitement...




Nouvelle
formulation
en France
2025-2026

MALACEF

ARTESUNATE

Conditionnement secondaire

PhEFTao ksl

Malacef® 60, artésunate
Fouds st sahant peur selution irecabie
Fona ittt

Lirw L rutie n wviert st g o
Pl s Lt iigs i vt e s i

Aresunsio for injecti
110 mgsvial facto

Conditionnement primaire

Présentation

Poudre et solvant pour
solution injectable

Poudre et solvant pour
solution injectable

Dosage 60 mg 110 mg

Statut AAC AMM
Bicarbonate de sodium 1 ml + Phosphate de sodium 12 ml,

Solvant 5 ml de glucosé 5% de prélever 11 ml et ajouter a la

preférence ou NaCl 0,9%

poudre

Concentration de la solution
aprés reconstitution

10 mg/ml d’artesunate

10 mg/ml d’artesunate

Excipient a effet notoire

Sodium (la concentration
dépend du solvant utilisg)

Sodium : 13,4 mg/ml aprés
reconstitution

Modalités d"administration

Solution préte a I'emploi.
A administrer immédiatement
aprés reconstitution ou dans
un délai maximum de 6 heures

Solution préte a 'emploi
A administrer dans les 90
minutes suivant la
reconstitution

Voie d’administration

Intraveineuse
3 ml /minute

Intraveineuse
Bolus lent de 1 & 2 minutes

Posologie

2,4 mg/kg a HO, H12 H24

2,4 mg/kg & HO, H12 H24

Prix (par flacon)

148 €

1 300 € (T2A)




Un mot de nosologie...




La schistosomose :

une parasitose majeure...toujours !

Schistosomose ou
bilharziose :

— 600-800 millions
personnes vivant en
zone d’endémie

— 78 pays
— Malades : 220 millions
— Morbidité : 20 millions

— Mortalité : 20 000 a 200
000 personnes/an

90% : ASS
Répartition variable

T Far— N T

[Z Wl Schistosoma mansoni
W Schistosoma haematobium
I Schistosoma intercalatum
s [ Schistosoma japonicum
I Schistosoma mekongi
2 M Schistosoma hadematobium
and Schistosoma mansoni

N TopicofCancer /[

WHO. 2017; Van der Werf. Acta Trop. 2003; Gryseels. Lancet. 2006




En Europe...I'épidémie négligée ?

Maladie d’importation en général !!
Corse : Cavu 2013, 2015...2025 !

Prévalence chez les migrants :

France
(Deniaud, et al. Eur J Clin
Microbiol Infect Dis. 2020)

En pays non endémique : séroprévalence 24,1% chez
des migrants d’Afrique Sub-Saharienne
(Asundi, et al., Lancet Global Health, 2019)
Méta analyse 88 études

]

o Allemagne
) (Theuring, et al. Eur )
/ Epidemiol. 2016)

&
g 7 N
(‘-? ; :,“ ASS : 25%

9%
Dg/EPU .
(De/ ) ~ Suisse
’ (Chernet, et al. Int J Public
S Health. 2017)
42%
Espagne O
(Roca, et al. Eur J Clin S
Microbiol Infect Dis. 2002) 4 D
15% ¢ Italie
(Beltrame, et al. Eur J
Epidemiol. 2017)
34 %

Répartition mansoni / haematobium variable en fonction des pays de provenance.




Canevas évolutif de la schistosomose

JO Années... 10-15 ans (—f
i I Incubation ‘ « Overlap ‘
Bain
: phase » _ _
contaminant . Schistosomose Schistosomose
) Schistosomose . )
Dermatite o Sieue i ———— - chronique chronique
cercarienne algue précoce tardive
5a100%
Réaction Oviposition I Oviposition I
immunoallergique débutante - Réaction
Pas d’oeufs immunoallergique I Lésions réversibles I I Lésions irréversibles I
AX:50%, 2: 50% AX, X2 z
HSM, HTP, varices, adénoK

© Pr Cau

Fievre, Céphalées
Urticaire

Toux seche,
infiltrats/nodules pulm.
Encéphalite (1%)...
Myocardite

Eosinophilie: retardée
Séroconversion: retardée
EPS/EPU: neg

PCR

Symptoémes urinaires

Symptéme digestifs

Lésions ectopiques :
Nodules pulmonaires,
Atteinte neuro...

Eosino: oui +/-
Séropositif: oui

EPS/EPU : +/-

PCR

colique

Cystite, Pyélite, IRC,
Hydronéphrose, carcinome...
HTAP.,...

Myélite, Neuroschisto...
Troubles fertilité...

Eosino: oui +/-
Seropositif : oui
EPS/EPU : +/-
PCR

Jauréguiberry. CMI. 2010 ; Haute Autorité de Santé. 2017 ; Langenberg. Nat Comm 2020 ; Gobbi. Trends Parasitol. 2020 ; Buonfrate. Lancet 2025 ; Jauréguiberry CO CISTM19 New Orleans 2025 J.FISTM




Travel Madicine and Infections Disease 56 (2023) 102644

Contents lists available at ScienceDirect

Travel Medicine and Infectious Disease

.

FEI1.SEVIER journal homepage: www.elsevier.com/fdocate/tmaid

Chronic schistosomiasis imported in France: A retrospective multicentre
analysis of 532 patients, calling for international recommendations

Emma Oliosi * ", Adela Angoulvant®, Anthony Marteau , Luc Paris, Olivier Bouchaud ©,
Hélene Guegan®, Pascaline Choinier %, Pierre Tattevin®, Jean-Pierre Gangneux®,
Gavlord Delobre®, Sandrine Houzé’', Stéphane Jauréguiberry =~

Chmci far
Lptubio

2023

80~ Patients with a 80
radiological lesion (p=0,5) E
60- S s i
[ Patients with clinical o 604
5 symptoms (P=0,03) £ -
'g 40- . " 0 (8
3 Patient with a positive pe) —
5 microscopy (p=0,01) 8 40- M
N Y=
20- Patients who received 0
treatment (p=0,001) N 20-
0 T I T
<1year 1-5 year > 5 year
(N=155) (N=119) (N=115) 0- - -~ oRT
Time between arrival in France and diagnosis (N=101)  (N=96) (N=199)

B Asymptomatic

= Symptomatic

PRL = patients with
radiological lesion

PPM = patients with positive
microscopy

PRT = patients who
received treatment



Conclusion : résultats principaux

Patient type :

Homme migrant en provenance d’Afrique sub-saharienne

Symptomatique dans 44.9% des cas

Diagnostic = sérologie > examen direct

Imagerie réalisée dans 52.5% des cas, anormale dans 46.8% des cas que le patient soit symptomatique ou pas

Traité dans 59.6% des cas

Symptomatique Asymptomatique
Examen parasitologique direct positif Uniquement sérologie positive
Jeune Plus agé
Arrivé en France depuis moins d’un an Arrivé en France depuis > 1 an

Hétérogénéité des pratiques

y

Nouvelles recommandations pour uniformiser les pratiques en
France




Un mot de traitement...




Méta-analyse: Praziquantel en pays endémique (i)

Clinical Efficacy and Tolerability of Praziquantel for
Intestinal and Urinary Schistosomiasis—A Meta-analysis
of Comparative and Non-comparative Clinical Trials

Julien Zwang’, Piero L. Olliaro>3* O PLOS | 3553 scases 2014

1 Independent researcher, Bangkok, Thailand, 2 UNICEF/UNDP/WB/WHO Special Programme for Research & Training in Tropical Diseases (TDR), Geneva, Switzerland,
3 Centre for Tropical Medicine, University of Oxford, Oxford, United Kingdom

Taux de guérison a 8 semaines

40mg/kg Effet secondaires
2014 =>» Pour S. haematobium ou S. mansoni :77% || 44 études
55 études =» Coinfection : 63,5% >12 000 pts
> 19 000 pts =>» Effet dose au-dela de 40mg/kg pour Sm => Au moins 1 : 56%
Enfants ZE ++ =>» Effet dose au-dela de 30mg/kg pour Sh = Douleurs
«ICure.rate » et Taux de réduction de charge parasitaire abdominales :
réduction de CP 40mg/kg 30% |

=>» S. haematobium : 94% => Urticaire : 2%

=» S. mansoni : 86%
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Sabah, et al. Exp Parasitol. 1986 ; Xiao, et al. Acta Tropica. 2000 ; Utzinger, et al. AAC. 2003




Activity (%)

100 —

25 —

* PZQ (Gonnert and Andrews, 1977,

Sabah et al. 1986)
Il ART (Xiao etal. 2000)

Days after
infection

3

20 25 RO

S. mansoni

35

40 45 50

T >

55

Activity (%)

100 — *
a® L - ’ :
75 —
50 —
Y PzQ (Botros et al. 2005)
ART (Xiao et al., 20063,
| Xiao et al., 2006b)
25 —
Days after
> ..' infection
T T I | | T —
5 10 15 20 25 30 35 40 45 50 55

S. haematobium

Bergquist. Trop Med Inf Dis.

2018




Praziquantel en zone non endémique (ii)

High-dose or multi-day praziquantel for imported
schistosomiasis? A systematic review

Giulia Cucchetto MD'23:* Dora Buonfrate MD#, Valentina Marchese MD?,
Paola Rodari MD%, Anna Ferrari MD¢, Paola Zanotti MD®, Emmanuel Bottieau PhD?, 150 recards
Ronaldo Silva PhD#, Zeno Bisoffi PhD3#, Federico Gobbi PhD*

included
Journal of Travel Medicine, 2019, 1-9
doi: 10.1093/jtm/taz050
Review 93 (62%)
standard
regimen 57 (38%)

different regimen

WHO recommande

traitement unique 26 12 13 1 2 3

40mg/ kg different repeated | | more than more repeated more
dosage dose one day than one| |dose and| |thanone
day and | |different| | dayand
repeated| | dosage | |different
Table 2. Doses of praziquantel prescribed for imported chronic dose dosage

schistosomiasis (when different to WHO recommended dosing)

Dosage of praziquantel Number of records| Legend:
20 mgrkg 5 - | Standard regimen: 40 mg/kg of praziquantel for one day (in one or two administrations) for
25 mg/kg 1 S. mansoni, S. haematobium and §. intercalatum and 60 mg/kg of praziquantel for one day
40 mg/kg* (*for S. japonicum infection) 1 for S. mekongi and S. japonicum, according to World Health Organization (WHO)
2 guidelines
- Different regimen: other praziquantel-based treatment schedules
- Different dosage: from 20 mg/kg to 80 mg/kg of praziquantel for one day
- Repeated dose: when the dose of praziquantel was repeated some days/week apart

31 - More than one day: when praziquantel was given for two or three consecutive days




Praziquantel en zone endémique (ii)

=» « Plus d’une cure, c’est sur !! »

=>» « Plus de 40 mg/kg ? »
=» « | interactions médicamenteuses PK/PD »

Liu, et al. Parasite Vect. 2011 : T posologies 60/80/100
mg/kg = T %CR et prévention

el ~(' MEGLECTED
2011 ) PIJ{ }b TROPICAL DISEASES

OPEN a ACCESS Freely available online

Utility of Repeated Praziquantel Dosing in the Treatment
of Schistosomiasis in High-Risk Communities in Africa: A

Systematic Review

Charles H. King"?3*, Stephanie K. Olbrych?, Margaret Soon?, Mendel E. Singer?, Jen Carter®>, Daniel G.

24,5

Colley




Dérivés d’artémisinine ?

RESEARCH Open Access

Efficacy and safety of single-dose artesunate 2
plus sulfalene/pyrimethamine combined

with praziquantel for the treatment of children
with Schistosoma mansoni or Schistosoma
haematobium in western Kenya: a randomised,
open-label controlled trial

Obonyo et al. Parasites & Vectors (2024) 17:279

Pre exposition pendant une exposition continue
(pays endémique)
2024, 426 enfnats age scolaire, Dose simple!

135 w PZQ vs. 150 artésunate+sulfalen pyriméthamine vs. 141
thérapie combinée

cr sn75.69) 60.7%
ERR S 85.0%

in Four Patients With Acute Schistosomiasis

Liliana Pratico, MD,* Bianca Mariani, MD,* Enrico Brunetti, MD,* Roberta Maserati, PhD,}
Antonella Bruno, PhD,! Stefano Novati, MD,* and Guido Chichino, MD*

Post exposition pendant une AS ou OS,

Failure of Repeated Treatment With Praziquantel and Arthemeter
chez le voyageur

© 2014 Internadonal Society of Travel Medicine, 1195-1982 Journal of .
Journal of Travel Medicine 2014; Volume 21 (Issue 2): 133136  WEGE-NAA SR E) Kol N N0 - Demeure non conclusif

AS donné tardivement
Pas de bonnes études chez le voyageur...

Bottieau, et al. Nat Med. 2024 ; Keiser, et al. PNTD. 2011 and 2014 ; Liu, et al. Parasite Vectors. 2011.




Un mot de ...




WHO. 2018




Histoire naturelle de l'infection et efficacité thérapeutique

Human exposure to T cruzi
(vectorial, via transfusion, congenital,

C\

Lescure et al. EID. 2008

Incubation : 4-10j

Cure (50-80%
of cases)

Antiparasitic drug

i M |
Metacyclic etacyclic trypomastigotes
i or Blood trypomastigotes
poliastyess Ty enetrate in various cells
hindgut P Amasll o(es
mult
binary sslon in
cells or infected
Triatomine bug tissues
Eplmasugoles in deposits
midgut trypomastigotes
along with their

feces on the skin

Rupture of infected

<

Cure (20-60%

of cases)

Antiparasitic drug

(asymptomatic or symptomatic)

:

Chronic phase in

<

indeterminate form

10-30years later

:

Antiparasitic drug

oral, via organ transplant, accidental) e
cells

v g

Triatomine bug
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No infection Bk,od wiiparsotes A
Trypomastigotes Trypomastigotes
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Acute Chagas infection PCR @ symptomatic cases Death from myocarditis or
meningoencephallitis

Cure (lower proportion
of cases than for the

>

Chronic phasein
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Immunosuppressm

determinate form

20-30%

!

!

h 4

Permanent
indeterminate form

Cardiac

Digestive

Cardiodigestive

(15%)

Rassi, et al. Lancet. 2010
Molina, et al. Lancet. 2018
De Jesus-Gonzalez, et al. Pathogens. 2025

indeterminate form)

Chronic clinical features

@@

Megacolon  Cardiomyopathy
Stroke t{w\
Megaoesophagus




Transmission

Selvatique
Péri domestique
Domestique

Vectorielle : 80%

Transfusionnelle : 5-20% (sang total, plaquettes, PFC...)
Mere-enfant : 1 a 10% des meres infectées

TOS (v 75-100% !)

Alimentaire

Sexuelle ?




Parasite Load (Method/Description)

Observed Outcome

Quantitative Threshold
Defined

Study Model
Mjihdi et al., Mouse (BALB/c, acute
2002 [46]. Tehuantepec strain)
Id Boufkeretal,, Mouse (BALB/c,
2006 [44]. acute infection)
Solanaetal., Mouse (benznidazole-
2009 [43]. treated infection)
Solanaetal., Mouse (C3H/HeN; RA vs.
2002 [42]. K98 subpopulations)
Cencigetal, ;
2013 [45]. Mouse (Tcl, Tell, TeVI)
Torricoetal., Human (Bolivia,
2006 [53]. R4 mother—child pair
Torricoetal, Human (Bolivia)
2004 [54].
Gamboa-Le6n . .
etal, 2014 [55]. Human (Yucatdn, Mexico)
Hernandez-
Matheson et al., Human (Argentina)
1983 [56].

High parasitemia (~10° parasites/mL,
acute phase)

Parasitemia correlated with
embryonic arrest (2-8-cell stage)

Blood /tissue parasite load reduced by
2-3logs (qPCR)

Higher parasitemia in the K98 clone
(day 44 pi.)

Acute phase: 10*-10° parasites/ mL
(inocula 10°~10°)

transmission
Seropositivity 2.3%; no direct
load measure

Positive Machado—Guerreiro
test (antibodies)

Infertility, placental ischemic necrosis,
fetal death (80% infertile)

Pre-implantation failure, abnormal
blastocyst outgrowth

| Placental necrotic foci,
| fetal resorptions

T Fetal resorptions, no
congenital infection
Intrauterine growth restriction, fetal
death; placental necrosis
after reinfection
T Prematurity, respiratory distress,
" P Ll

Neonatal mortality (13% — 2%)
with reduced population parasitemia

2-fold higher pregnancy loss;
T polyhydramnios

No; necrosis with placental
invasion (125 x more
amastigotes than heart)
No numeric threshold; direct
correlation with parasitemia
No; improvement
proportional to
>90% reduction
No; higher load linked
to resorption

No; TcVIis the most virulent

No numeric cut-off;
hemoculture used as proxy

Rapports sexuels pendant les
régles/ Sexe oral

Impact sur grossesse :
. Mort NN (RR 4,7)

Don de sperme !!
Etudes complexes sur couples
sérodiscordants !

Amastigotes
nests

IEPIUUULUVE Sysielil

Stage 4| Transmission sexual

Amastigotes
nests

Araujo, et al. Sexual Transmission of American Trypanosomiasis in Humans: A New Potential Pandemic Route for Chagas Parasites. Mem. Inst. Oswaldo Cruz 2017.

De Jesus-Gonzalez, et al. Pathogens. 2025



Un mot de traitement...




Azolés antifongiques = triazolés (action anti T. cruzii)

Posaconazole =» bof
(Molina. N Engl J Med. 2014. May ;370(20):1899-908. CHAGASASOL)
(The STOP-CHAGAS Trial Morillo. J Am Coll Cardiol. 2017 Feb 8;69(8):939-947)

Fosravuconazole (E1224) 2018 =» preuve de concept puis souris puis en association

(Torrico. Lancet Infect Dis 2018; 18: 419-30)

(TTT court : Torrico. BENDITA. Lancet Infect Dis 2021; 21: 1129-40)

Quantifying anti-trypanosomal treatment effects in chronic
indeterminate Chagas disease: a secondary analysis of

individual patient data from two proof-of-concept trials
Lancet Microbe 2025; 6: 101156

James A Watson, Cintia Cruz, Fabiana Barreira, Colin Forsyth, Alejandro G Schijman, Rhys Peploe, Fravke Assmus, Caitlin Naylor, Jennifer Lee,

Somya Mehra, joel Taming, Faustino Torrico, Joaquim Gascon, Lourdes Ortiz, Isabela Ribeiro, Sergio Sosa-Estani, Craiy Tipple, Stéphane Hugonnet,

Philippe | Guérin, Laurent Fraisse, Maria-Jesus Pinazo, Nicholas | White, on behalf of the 1224 and BENDITA Study Groups

Fosravuconazole 200 mg
per week, 8 weeks

Fosravuconazole 400 mg
per week, 8 weeks

Fosravuconazole 400 mg
perweek, 4 weeks

Bolivie Adultes MCI 441 pts Senanidazoe 150 mg per day |

4weeks plus fosravuconazole

M/F 27%/73%
gPCR Chagas 6 mois 12 mois

Treatment

PCB : 4%
SOCBZD 8 sem. CR =81%

Assoc. Ok profil de tolérance > SOC
Hépatite

Benznidazole 300 mg
per day, 2 weeks

300 mg per week, 8 weeks |

Benznidazole 150 mg
per day, 4 weeks

Benznidazole 300 myg
per day, 4 weeks

Berznidazole 300 mg p-er_
week plus fosravuconazole
300 mg per week, 8 weeks |

Benznidazole 300 myg
per day, 8 weeks

Placebo

Cm

——

——

0-25

T
050 075
Probability of cure



Conclusion 2026...
Un cru intéressant...

e Paludisme::
— Monde et France : moins bien
— Monde : enjeu des résistances
— France : clarification PADH et AMM traitement

* Bilharziose :
— clarification nosologique (AS-OS-CS)
— réflexion sur le traitement : quelle posologie ? Nb de cure ?

* Chagas : nouvelle IST !
— Triazolés et Chagas
— BZD moins longtemps ?







M Endoperoxides M Aryl-amino alcohols M 4-Aminoquinolines [ Antifolates | Napthoquinones %First resistance reported

Artemisinins

AL

WHO 2025 AS-MQ
Mefloquine

AS-S5P

pyronaridine [

DHA-PPQ \

Piperaquine

pmediscuine s I

\ \ \ Atovaquone-proguanil

et stovaquons WIITNINTTIEIRITENINON

Sulfadoxine-pyrimethamine

Chloroquine
1910

Quinine

T/\/I""I""I""I""I""I""I""I""I"

1632 1940 1950 1960 1970 1980 1990 2000 2010 2020




Randomized trial
of posaconazole
and benznidazole
for chronic
Chagas' disease
Molina.

N Engl J Med.
2014

May ;370(20):1899-
908.
CHAGASASOL

Benznidazole and
Posaconazole in
Eliminating
Parasites in
Asymptomatic T.
Cruzi Carriers:
The STOP-
CHAGAS Trial
Morillo.

J Am Coll Cardiol.
2017

Feb 8;69(8):939-
947.

Posaconazole showed
antitrypanosomal activity in
patients with chronic
Chagas' disease.

However, significantly more
patients in the
posaconazole groups than
in the benznidazole group
had treatment failure during
follow-up.

No advantages were
observed with combined
therapy versus
benznidazole monotherapy

1.0 l Benznidazole

=
w
&
~ 5 0.8
=
= o
(3]
P
% = 0.6

=
-E-‘q:o High-dose
== posaconazole
= O
= -— 0.4
e X
a5
2=
= Low-dose
= L 0.2+ posaconazole
=
L=J P<0.001 by log-rank test

0.0 T T T T
0 90 180 270 360

Days

CENTRAL ILLUSTRATION: BNZ Versus POS Versus Their Combination in

Asymptomatic T. Cruzi Infection

100 —

80—

60—

40—

Percentage of Negative PCR

20—

T 1 T
30 60 80 120 150 160

End of Drop in

Treatment RT-PCR
Conversion

Rates

Days

—#—POS ——PLA : POS + BNZ

Morillo CA et al 1 Am Coll Cardiol. 2017-69(8)-939-47

I
360
POS Treatment Failure 80%
BNZ Treatment Failure 5%

—i— BNZ
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