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Malaria global situation

= WHO rapport 2022:

any TNAD W
Ukrame {\r p—— H'\S \”\;_/‘ \\
France Aust
@v/i%manlgﬁ R ({y
Bul aria )
"’Spaln g e Georgia /\.E‘\\L_\WKWstpan sl

Greece
China

%2 Taiwan
‘ uﬁ“"\
08
-

= 247 millioner fall

Turkey

Tunisia

Afghamst}n

Z‘Paﬁsan/ Z'\epal

28 g 5?1
n '(:) .”-'"‘1@"]

Moroccol

= 619 000 dodsfall

nam
! PhlUppmes
Sri Lanka "
‘. Maldives 2 Malaysia : Bﬂ!ﬂel

(st P M
; % W 5 ; : %
i. & . Indonesia’i— * =
ANGE Y S N e
N ) :

Brazil '& 5

" Mauritius

A.South Afri(cé

map:

malaria allas projec!

Xo

10

175
350
525

Creater than 700




Global trend

World malaria
report 2022
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Endemiska lander
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Parasiten - Plasmodium
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Malariaparasitens livscykel
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Alternativa transmissionsvagar

= Transfusion av blodprodukter
= R&cker med bara 10 infekterade rdbk

= Qverfors i alla fraktioner (erytrocyter, plasma, trombocyter)

= Alla Plasmodium arter kan Overleva i lagrat blod, aven vid frysning

= Kongenital malaria
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Forekommer fall inom sjukvarden!

2016-2018 6 fall av sjukhus associerad malaria i EU




Malaria | Sverige

Nationell bevakning sedan 1987 -
Folkhalsomyndigheten

Anmalningsplikt

100-300 fall/ar

Figur 1. Antalet rapporterade fall av malaria under aren 2013-2022.
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FIGURE 2

Number of malaria cases, by origin of infection, reported
per year to the Public Health Agency, Sweden 2010-14
(n=654)

A. All cases
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== Cases from Eritrea, Ethiopia and/or Sudan, reported as
probable countries of infection for the newly arrived Eritrean
refugees
Cases for whom country of infection has not yet been reported
== Cases from other countries (in 2014: Afghanistan, India,
Papua New Guinea, Peru and Tanzania)

Data for 2014 are as of 31 August.
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Malaria | Sverige: Patientursprung och species
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Studie 2019-2020
Screening av migranter

Vuxna och barn fran sub-Sahara Afrika

Samma dag
Malaria antigen snabbtest

CareStart™ Malaria Pf/PAN (HRP2/pLDH) Ag Combo RDT
Hemoglobin concentration (Hemocue ™)

Senare

Realtids PCR for P. falciparum, P.ovale, P. malariae och
P. vivax

Serologi med ELISA and Luminex

Alla malariapositiva individer kallas till inf-/barn-mottagning
for bekraftande prov och behandling
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Malaria -

Mikroskopi
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-10-50 parasiter/ul
-alla arter, kvantitativt
-aktuell infektion

diagnostik

Snabbtest LAMP
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-40-100 parasiter/ul -4-10 parasiter/pl
-P falc / non-falcip -ej art specifik
-pLDH Plasmodium -ej kvantitativt

spec Ag / HRP2 —P falc
-kan vara falskt negativ!

PCR
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Articles B

Malaria parasite prevalence in Sub-Saharan African migrants
screened in Sweden: a cross-sectional study

Andreas Wangdahl,“* Rebecca Tafesse Bogale,” Isabelle Eliasson,” loanna Broumou,” Fariba Faroogh,” Filip Lind,” Ganna Vashchuk,” Adina Hildell,
Suzanne Franson,” Emil Hallberg,” Isabelle Grip,” Irene Nordling,” Angelica Gervin,” Shelan Kaitoly,” Berhane Tekleab,” Katja Wyss,
Ana Requena-Méndez,““? Olof Hertting,"! and Anna Famert

*Division of Infectious Diseases, Department of Medicine Solna, Karolinska Institutet, Stockholm, Sweden
hDepartment of Infectious Diseases, Vasteras Hospital, Vasteras, Sweden

“Department of Infectious Diseases, Karolinska University Hospital, Stockholm, Sweden

“Rissne Vardcentral, Migration Health Centre, Region Stockholm, Stockholm, Sweden

“Paediatric Infectious Diseases, Astrid Lindgren Children’s Hospital, Karolinska University Hospital, Stockholm, Sweden
‘Department of Women’s and Children’s Health, Karolinska Institutet, Stockholm, Sweden

9Barcelona Institute for Global Health (ISGlobal, University of Barcelona), Spain
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Antal screenade: 789
PCR positiva: 71 (9%)
46 P. falciparum

Kvotflyktingar fran
Uganda: 53 (28%)

Fall i familjer till PCR
positiva: 47 (60%)

Bararskap pavisat
upp till 386 dagar
efter ankomst




Konsekvenser av langvarigt asymptomatiskt
bararskap?

= Komplikationer under graviditet (okell et al 2012)

= Anemi (sifft et al 2016)

= Kognitiv paverkan (Femando et al 2010)

= Symptomatisk sjukdom (Njama-Meya 2004)

= Burkitts lymphom liis et al 2021)

= Non-burkitts lymphomas? (Bates et al 1997, Bedu-Addo 2002)

= Tropical hypersplenomegaly syndrome
/Hyperreactive Malaria Splenomegaly (Leoni et al 2015)

13



Okad férekomst av splenomegali hos migranter med
submikroskopiskt bararskap av Plasmodium

Kohort fran (inkl deltagare efter publikation):
"Malaria parasite prevalence in Sub-Saharan
African migrants screened in Sweden: a
cross-sectional study, Wangdahl et al, 2023"

(n=842)
Exkluderade:
- 686 deltagare utan
Plasmodium,
Exkluderade: Schistosoma och/eller
- 5 deltagare med Strongyloides infektion
aktiv TB — - 6 dubletter
-2 deltagarg med - 35 deltagare utan
avancerad njursvikt noterat lakarbesok
! v
Studiedeltagare med Studiedeltagare med Schistosoma/
Plasmodium-infektion Strongyloides-infektion
n=62 n=46

Plasmodium, Plasmodium, Schistosoma, Strongyloides, Schistosoma oc
mono-infektion | |med co-infektion mono-infektion mono-infektion Strongyloides
n=36 n=26 n=37 n=5 co-infektion

n=4

Forekomst av splenomegali
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Splenomegaly rate
Plasmodium group: 16/62=26%
Control group=1/46=2%

Hyperreactive Malaria Splenomegali
Full HMS 2/16
Pre-HMS 7/16

14  Isabelle Eliasson poster pa Infektionsveckan 2023
” Klinisk bild vid Plasmodium-infektioner hos migranter”




Dold malaria reservoir | mjalten vid kronisk infektion?

A Infection with P. falciparum

RS (S ?‘b‘vxgy E --»
acty e AlA ‘o

CD68 |HC
C Density of Asexual Infected
Red Cells

£ 10 -0.02

1—1

« 10
3 10°
3§ 10t
< 102
é 103

104

i e

U

;Ao (e ;- B

b
\

E Ratio of Nonph fenic and Circulating Peripheral Parasite Biomass
in the Spleen vs. Puiphenl Blood
10,000 3 W Peripheral asexual biomass [ Splenic asexual biomass
08
1000 + 8
g A

100 o)

Q

o]

10-
15 P falciparum . vivax P. falciparum

Hidden Biomass of Intact Malaria Parasites in the Human Spleen, Kho et 'al NEJM 2023



Utmaningar
Resistens mot myggmedel

ITNs hittills viktigaste preventiva strategin
mot malaria

Myggor resistenta mot myggmedel
(ffa pyretroider) rapporteras fran 88 lander
-WHO 2021

No resistance detected to any classes
No data reported
Not malaria endemic

Not applicable

Number of classes to which resistance was confirmed
in at least one malaria vector, 2010-2020

AN S
Artemisia annua

o) 4/ Resistens mot artemisinin  EE==
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Artemisinin-Resistant Malaria in Western
Cambodia -Noed! et al NEJM 2008

Spread of Artemisinin Resistance in P falciparum

Malaria -White et al NEJM 2014 A

[ Parasite dearance halfife <5 hr

B Farasite dearance halflife =5 hr, kelch13 paly-
rmorphisms at or beyond aming acid position 441

Bl Farasite dearance halflife =5 hr, no keich13 paly- .
marphisms at or beyond aming acid position 441 Dondorp Nature review 2010




Nytt hot? -ART resistens i Afri

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 VOL. 385 NO. 13

SEPTEMBER 23, 2021

Evidence of Artemisinin-Resistant Malaria in Africa

Betty Balikagala, M.D., Ph.D., Naoyuki Fukuda, M.D., D.T.M.H., Ph.D., Mie lkeda, Ph.D., Osbert T. Katuro, B.Sc.,
Shin-Ichiro Tachibana, Ph.D., Masato Yamauchi, M.P.H., Ph.D., Walter Opio, M.D., Sakurako Emoto, M.D.,
Denis A. Anywar, M.Sc., Eisaku Kimura, M.D., Ph.D., Nirianne M.Q. Palacpac, Ph.D.,

Emmanuel I. Odongo-Aginya, Ph.D., Martin Ogwang, M.D., M.M.E.D., Toshihiro Horii, Ph.D.,
and Toshihiro Mita, M.D., Ph.D.

The Journal of Infectious Diseases
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BRIEF REPORT

nature microbiology a

Analysis https://do 4-023-01461.4

Plasmodiumfalciparumresistant to
artemisinin and diagnostics haveemergedin
Ethiopia

High Prevalence of Plasmodium
falciparum K13 Mutations in Rwanda
Is Associated With Slow Parasite
Clearance After Treatment With

Artemether-Lur =
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ||

Evolution of Partial Resistance to
Artemisinins in Malaria Parasites in Uganda

Melissa D. Conrad, Ph.D., Victor Asua, M.Sc., Shreeya Garg, B.S.,
David Giesbrecht, Ph.D., Karamoko Niaré, Ph.D., Sawyer Smith, B.S.,
Jane F. Namuganga, M.H.S., Thomas Katairo, M.Sc., Jennifer Legac, B.S.,
Rebecca M. Crudale, B.S., Patrick K. Tumwebaze, M.Sc,,

Samuel L. Nsobya, Ph.D., Roland A. Cooper, Ph.D.,

Mases R. Kamya, M.B., Ch.B., Ph.D., Grant Dersey, M.D., Ph.D.,
Jeffrey A Bailey, M.D., Ph.D., and Philip |. Rosenthal, M.D

Uganda

Figure 1. Map of Uganda and Study Districts
1RS denotes indoor residual 1oraying of insecticides




Och bland resenarer?

pfk13-Independent Treatment Failure ir
Four Imported Cases of Plasmodium
falciparum Malaria Treated with
Artemether-Lumefantrine in the United
Kingdom

Colin J. Sutherland,®® Paul Lansdell,* Mandy Sanders,© Julian Muwanguzi,”
Donelly A. van Schalkwyk,® Harparkash Kaur,® Debbie Nolder,* Julie Tucker,”
Hayley M. Bennett,© Thomas D. Otto, Matthew Berriman,© Trupti A. Patel,*

Roderick Lynn,® Eﬂmssym Gkrania-Klotsas," Peter L. Chiodini**

Pubdic Health Englan
United Kingdor

i, United Kingdom
s, Londan, United Kingdar
jospitals MHS Founda

idge, United Kingd
spitals NHS Foundatiol

ABSTRACT We present case histories of four patients treated with artemet
lumefantrine for falciparum malaria in UK hospitals in 2015 to 2016. Each sul
quently presented with recurrent symptoms and Plasmodium falciparum parasite
within 6 weeks of treatment with no intervening travel to countries where malar
endemic. Parasite isolates, all of African origin, harbored variants at some candit
resistance loci. No evidence of pfk13-mediated artemisinin resistance was found.
ilance for signs of unsatisfactory antimalarial efficacy among imported cases of
laria is recommended.

Clinical Infectious Diseases

MAJOR ARTICLE

Clinical Infectious Diseases

BRIEF REPORT

Circulation of an Artemisinin-Resistant
Malaria Lineage in a Traveler Returning
from East Africa to France

Romain Coppée,"** Justing Bailly,'* Véronique Sarrasin,"* Bertin Vianow®
Boris-Enock Zinson,” Edith Mazars,* Hugues Georges,” Samia Hamane,"
Rose-Anne Lavergne,’ Eric Dannaoul.” Betty Balikagals,” Maoyuki Fukuda®
Emmanuel |. Ddongo-Aginya,™ Tashihire Mita,” Sandrine Houzé,'? and

Jérime Clain'%; an behalf of the French National Malaria Reference Center Study
Group

"Université de Paris, IRD, MERIT, Paris, France; “Centre Mational de Référenca du Paludisme,
AP-HP, Hipital Bichat-Claude Bemasd, Paris, France; “Instiwt de Aecherche Clinique du
Bénin, Cotanou, B&nin; *Laboeataire de micrabiologis, Pile da Biologie-hygigne, Centra
Huospitalier de Valenciznnes, Valenciennes, Frence; “Sanvice de Réanimation Médicale et
Maladias Infectisuses, Hipital Chatiliez, Tourcoing, France; *Laboratoire de Parasitologis-
Mycologie, AP-HF, Growpe Hospitalier Sait-Lovis Laniboisigre Femand-Widal, Paris, France;
"Lebaratoire de Parasitalogie-Mycalogie, lnstitut de Bialogie, Centra Hospitafier Universitaira
de Mantes, Nanies, France, "Laboeatoire de Pamsitologie-Mycologie, AP-HP. Dénartemeant de
Microbiolagie, Hepital Européen Georges Pompidau, Pasis, France; "Departmant of Tropical
Medicing and Parasitodogy, School of Medicing, Juntando University, Hongo, Bunkyo-ku,
Tokya, Japan; and **Faculty of Medicine, Gulu University, Gulu, Uganda

hlvmu m

High Rate of Treatment Failures in Nonimmune

Travelers Treated With Artemether-Lumefantrine for
Uncomplicated Plasmodium falciparum Malaria in Sweden:
Retrospective Comparative Analysis of Effectiveness and

Case Series

Klara Sondén,' Katja Wyss,? Irina .lnnl Antero Vieira Ia Silva, Anton Pohanka,** Muhammad Asghar,’ Manijeh Vata Homann,'

Lars L Gustatsson,** Urban Hellgren,*” and Anna Farnert,'*

Uit of Infectious Dissases, Dapartment af Madicine Salns, Karalinska Insttutat; “Department af Emergency Medicing, Karalinsk University Hosgital Soina; *Departmant of Micrbiokogy, Tmar
and Cell Biclogy, Karofinska Institutet; *Department of Clinical Pharmacalogy, Karalinska University Haspital Huddinge: “Tikisicn of Clinical Phamacology, Department of Labaratoey Medicine,
Karoiinska Institutet; “Depertment of infectious Diseases, Karalinska University Hosgital, and 'Unit of Infactious Diseases, Department of Medicine Hudinge, Karalinska Institutet, Stockholm,

Swedan

Journal of Trave! Medicine, 2023, 1-8

]I .N \. .\I' https:/fdoi.org/10.1084ftm/taad 114
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Original Article

Emergence of artemisinin-based combination
treatment failure in patients returning from
sub-Saharan Africa with P falciparum malaria

Tamar Grossman'", PhD Dr, Julia Vainer, MSc Dr', Yael Paran, MD2-3,
Liora Studentsky, MSc Dr', Uri Manor”, MD Professor®*?,
Ron Dzik ki, PhD Profi 5 and Eli Schwartz, MD, DTMH34

! Parasitology Reference Laboratory, Public Health Laboratories—Jerusalem [PHL-J), Public Health Services (PHS),
Ministry of Health (MOH), Jerusalem 9134302, Israel, ZInfectious Disease Department, Tel Aviv Sourasky Medical Center,
Tel Aviv 64239, Israel, 3Fa(:ulrvﬂl Medicine, Tel Aviv University, Tel Aviv 63978, Israel, *The Center for Geographic
Medicine, Sheba Medical Center, Tel HaShomer 5262000, Israel and *Department of Microbiology & Molecular Genetics,
The Kuvin Center for the Study of Infectious and Tropical Diseases, IMRIC, The Hebrew University-Hadassah Medical
School, Jerusalem 91120, Israel

*To whom correspondence should ba addressed. Email: Tamar. Grossman@MOH_gow.il
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AL-treatment failure -When to suspect resistance?

Early failure: residual parasites by microscopy dayD

Late treatment failure: Clinical and laboratory-confirmed malaria recrudescence
(positive blood smear) reappearing 7-42 days after clinical and microscopy
negative interval.

Because artemisinins are fast-acting, early failures suggest artemisinin
resistance, while late failures could result from a reduced effectiveness of
artemisinin or lumefantrine, or both.

How to treat?
= Prolonged (5-6 days) AL
= Switch to Atovaquone+Proguanil /Mefloquine

= Triple combination? ART -lumefantrine+amodiaquone dihydroART-
piperaquine+mefloquine



P. falciparum HRP2/3 gen deletion

CareStart pLDH Malaria
(Pf-pLDH/pan-pLDH)

Interpretation of the test

] C C

Negative Positive
(P. vivax)

Positive
(P. falciparum)

Invali

Poti et al, Trends Parasitol 2020

I HEP2 duletion mestng Wi criters
for vattch fram HIP2-baved ROTy
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W rokporae malaris preent but |
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Trends in Parasitology

Figure 4. Deployment of Malaria Rapid Diagnostic Tests (mRDTs): Reports of Histidine-Rich Protein 2
(HRP2) Deletion and Overall Supply of mRDTs Per Year.

The map shows the global distribution of faleiparum malaria (identifying countries nearing malaria elimination) and
llustrates countries with reports of HRP2 deletion™", including Peru, Columbia, and Eritrea, where World Health
Organisation (WHO) criteria for switching from HRP2-based mRDTs have been met. The map was created with
mapchart.net, The inset graph shows the annual supply of all mRDTs from 2005 to 2017 in millions (data from
WHO Malaria Reports™").
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ESTABLISHED IN 1812 JUNE 30, 2016

The malaria vaccine
implementation programme
will reach approximately

360,000

children each year

in selected areas across Kenya,
Ghana and Malawi.

Kevin Marsh, F.R.C.P., and Philip Bejon, Ph.D.

Seven-Year Efficacy of RTS,S/ASO1 Malaria V
among Young African Children

Ally Olotu, Ph.D., Gregory Fegan, Ph.D., Juliana Wambua, M.Sc., George Nyangw
Amanda Leach, M.R.C.P.C.H., Marc Lievens, M.Sc., David C. Kaslow, M.D., Patricia Nj

VOL. 37
< }":\ Sporozoites
\X

Migration to
salivary
gland

ABSTRACT

BACKGROUND
The candidate malaria vaccine RTS,$/AS01 is being evaluated in order to inform a
decision regarding its inclusion in routine vaccination schedules.

METHODS

We conducted 7 years of follow-up in children who had been randomly assigned,
at 5 to 17 months of age, to receive three doses of either the RTS,S/AS01 vaccine
or a rabies (control) vaccine. The end point was clinical malaria (temperature of
>37.5°C and infection with Plasmodium falciparum of >2500 parasites per cubic mil-
limeter). In an analysis that was not prespecified, the malaria exposure of each
child was estimated with the use of information on the prevalence of malaria
among residents within a 1-km radius of the child’s home. Vaccine efficacy was
defined as 1 minus the hazard ratio or the incidence-rate ratio, multiplied by 100,
in the RTS,S/AS01 group versus the control group.
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Bagamoyo, Tanzania (A.0.); the Nuffield
Department of Medicine, University of
Oxford, Oxford, United Kingdem (G.F,
K.M., P.B.); GlaxoSmithKline Vaccines,
Wavre, Belgium (A.L, M.L); and PATH,
Seattle (D.C.K.). Address reprint requests
to Dr. Bejon at the KEMRI-Wellcome
Trust Research Programme, P.O. Box 230,
Kilifi, Kenya, or at pbejon@kemri-wellcome
.org.

N Engl] Med 2016;374:2519-29.
DOI: 10.1056/NEJMoal515257
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Efficacy and immunogenicity of R21/Matrix-M vaccine
against clinical malaria after 2 years’ follow-up in children in
Burkina Faso: a phase 1/2b randomised controlled trial

Mehreen 5 Dotoo®, Homtandi Magloire Natamo™, Athanase Somét, Duncan Beflamyf, Ousmane Traoré, Toussaint Rowamba,

Mare Christian Tahita, N Féfix André Ida, Prisca Yameoqo, Daniel Valia, Aida Millogo, Florence Ouedrango, Rachidatow Soma, Seydou Sawadogo,
Foizatou Sorgha, Karim Derra, Eli Rovamba, Fernondo Romos-Lopez, Maotthew Cairns, Samuel Provstgoard-Morys, feremy Aboagye,

Alison Lawrie, Rachel Roberts, Innocent Valéa, Hermann Sorgho, Nicolo Williams, Gregory Glenn, Louis Fries, Jenny Reimer, Katie | Ewer,

Umesh Shaligram, Adrian V5 Hillf, Halidou Tintof

Summary

Background Malaria is a leading cause of morbidity and montality worldwide. We previously reported the efficacy of
the R21 /Matrix-M malaria vaccine, which reached the WHO-specified goal of 75% or greater efficacy over 12 months
in the targel population of African children. Here, we report the safely, immunegenicity, and efficacy resulls at
12 months following administration of a booster vaccination.
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Figure 2: Kaplan-Meier estimates of the time to first episode of clinical
malaria according to the primary case definition

The primary case definition of dlinical malaria in this study was the presence of
an axillary temperature of 37.5°C or greater and Plasmodium falciparum parasite
density greater than 5000 asexual forms per pl_ Analyses of vaccine efficacy
incleded all participants who received a booster vaccination. (A) Data beginning
from 14 days to 12 months after the booster vaccination. (B) Data beginning
from 14 days to 24 months after the primary series of vaccinations. Group 1
received 5 pg R21/25 pg Matrix-M, group 2 received 5 pg R21/50 pg Matrix-M,
and group 3, the control group, received the Rabivax-5 rabies vaccine.
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