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Plasquium knowlesi
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FRYILISVUTPRRDOE bADRZRE

Simizn malaria n Natural Blood stage challenge Sporozoite challenge  Zgonosis
Qmie range hosts MAH H/M MAH HM likelihood

P cynomolgi  Southeast Asia Macaques, Yes Yes Yes Yes High

P schwetri  Africa Chimpanzee, Yes ) Yes . Moderate

P simiwm  South America ﬁ,‘;‘;}i{ Ifjﬂnk s : )

P fieldi Southeast Asia Macaques ? ? No ? Moderate

S BN O N N RN RN S N N N N NS N CHN N R O BN e N OB N N CHN S N U RN CEN U BN N U N N N N U CHN N RN RN CHN S N N S N CHN NN Y BN N N R RN O N R

P simiovale Indian subcontinent Macaques ? ? ? ? Moderate

Na ? High

P brasilianem South America Eﬂi{?}?e“’ of Yes  Yes Yes . High

P inud Southeast Asia Macaques Yes Yes Yes Yes High

P fragile Indian subcontinent Macaques Mo . ? ? Moderate

P knowlesi  Southeast Asia ﬂﬁaﬂf{f@ Yes Yes Yes Yes Confirmed

N/H = momkey to human ; H'M = human to monkey N&R : EY > A5+ 77 56(6):139, 2010
Balrd JK Mlaria zoonoses. Travel Med Infecct dis 7:269-277,2009




NCGMTTiEER LIZTIL~Y S PEERI 2618 (2018)

BB HAABM Fin . 68

EBIME 201 7E108~2018F2H28. JrJUEY INDSDOVE

W 2BAT7TEBXDBRER. BEAHL DD, 28148ICNCCGMIEIRICERRR, MRZE
RIEKRERDIBE. Plasmodium knowlesi D RIEZEFTEZEKRO.062% CTinsdiz.

Takaya S, Kutsuna S, Suzuki T, Komaki—Yasuda K, Kano S, Ohmagari N. Case Report: Plasmodium knowlesi Infection with
Rhabdomyolysis in a Japanese Traveler to Palawan, the Philippines. Am J Trop Med Hyg. 2018 Oct;99(4):967-969

Nested PCRDFE R

- =) .o - - -
PC NC NC PC NC NC PC NC NC PC NC NC PC NC NC PC NC NC
| J 1 J 1 J 1 J 1 J 1 J
Pt primer Pv primer Poc primer  Pm primer Pk primer Pow primer
Pf: BAEREATS)T7EE Pk: Plasmodium knowlesi Y ILS) 7[R H
Pv: ZHETI)TIER PC: fBZarkE—IL
Poc: < SUTIRR NC: o ka—)L = rg4E18 - 18S rRNAEIEF
(Plasmodium ovale curtisi) Pow: Bfis <357 RHR = TJELjZ ' E{K

Pm: MBETSYTRER (Plasmodium ovale wallikeri)
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Sai-ngam et al. Malaria Journal (2022) 21:142

https://doi.org/10.1186/512936-022-04167-w Malaria JOU rnal

CASE REPORT Open Access
®

Case series of three malaria patients ey

from Thailand infected with the simian parasite,
Plasmodium cynomolgi

Piyaporn Sai-ngam'’, Kingkan Pidtana'®, Preeyaporn Suida?, Kamonporn Poramathikul’,

Paphavee Lertsethtakarn', Worachet Kuntawunginn!, Sarayut Tadsaichol®, Montri Arsanok’,

Siriporn Sornsakrin', Chaiyaporn Chaisatit!, Chaiyawat Mathavarat', Sasikanya Thaloengsck’,

Parat Boonyarangka', Chadin Thongpiam', Samandra Demons', Brian Vesely', Norman C. Waters®,

Aungkana Saejeng’, Mariusz Waojnarski', Sutchana Tabprasit®, Chokchai Kwanpichit’, John S. Griesenbeck' and
Michele Spring"®"

Fig. 2 Parasite morphology in Giemsa-stained blood smears from the three malaria patients. Shown are malaria parasites detected in 1
Giemsa-stained films at a magnification of 100x. A-E Case A (thick film) showing growing trophozoite stages with amoeboid-shaped cytoplasm (red
arrows). Yellowish-brown pigments were visible (A-D) with double chromatin dots in E (blue arrow). F Case B (thick film) with growing trophozoite
stages. G and H Case C (thick film). Parasites resembling P vivax were found in the field of view (G, red arrow). Early schizont with merozoites was
also seen in G (black arrow) and triple chromatin dots in H. | Case C (thin film) with dominant Schaffner’s stippling (pink, scattered dots) and

yellowish-brown pigments in a trophozoite. Erythrocytes did not appear enlarged. Scale bar indicates 5 um Wil

cynomolgi cases [7]

Fig. 1 Location of human P.cynomolgi cases in Thailand. Map of Yala Province, Thailand with location of detected human P. cynomolgi cases (yellow
dots). The royal blue dotted line indicates the border between Thailand and Malaysia. Provinces in light yellow and red are located in Thailand, and
those that are brown and light blue are in Malaysia, with the two states of Perak and Kelantan being two areas with previously reported human P.
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FRYILISUTPRRDE bADREE

Simian malaria
parasites

Matural

Blood stage challenge Sporozoite challenge  Z50n0sis

Home range hosts

MAH HAM likelihood

M/H H/M

P cymomolgi

Macaques,

Southeast Asia e e

Yes Yes Yes Yes

High ]

F. schwetzi

P simium

F. fieldi

A LESTERTTER T LES T}

Chimpanzee,

Africa Gorilla

Yes ? Yes ? Moderate

Howler &

South America Woolly monkeys

e

Southeast Asia Macaques

S PRI LR LR PRSI EES T LR IERL LRSI EES T LR T ERY LS ] LEL:

Indian subcontinent Macaques

. Wide variety of
South America Monkey

Southeast Asia Macaques

Indian subcontinent Macagques

? 7 No ? High

e

? 7 No 7 Moderate

T LRI LRI ERT PRSI LRI ERS T ERTIERT RS TERTTERTTERSLESYEEDTERSTEET L]

? ? ? ?

Yes Yes Yes ?

Yes Yes Yes Yes High

(IIEIT TR ERT IR EITERS PRI IR ITESTERSTERSTERTLERT LIRS P TERT I ERT T

Mo . ? ? Moderate

P knowlesi

Macaques,

Southeast Asia e

Yes Yes Yes Yes Confirmed ]

N/H = momkey to human ; H/M = human to monkey

NEE : EF> A5+ 77 56(6):139, 2010
Baird JK: Mlaria zoonoses. Travel Med Infect dis 7:269-277,2009



Table 3.1.
Global estimated malaria cases and deaths, 2000-2022> Source: WHO estimates.

Number of cases (000) Number of deaths

Lower bound | Upper bound % P. vivax Lower bound Upper bound
2013 232 000 215000 251000 6.0% 591 000 560000 633 000
2014 230000 209 000 253000 5.5% 588 000 551000 643 000
2015 231 000 211000 254 000 4.9% 586 000 548 000 645 000
2016 6% 582 000 645 000
2017 7% 580 000 644 000
2018 0% 581 000 656 000
2019 7% 576 000 660 000
2020 747000
2021 m 1% - ?D PO 726 000

278000 608 000 738 000

World Health
7 Yo

World malaria

report 2023 20 2 5 7 5 O/o

GLOBAL TECHNICAL
STRATEGY FOR
MALARIA 2016-2030

2030 909% Target

% reduction

g% ;
A c R
2021 UPDATE

~= Endemic in 85 countries (including the territory of French Guiana)
— 95% of the episodes and 96% of the deaths
— were reported in Sub-Saharan Africa (29 countries).
(2022.11.30) 80% of the deaths in the region are among children under age 5

Burden of malaria
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FIG. 3.1 by 2024, edited by Kano

Countries with indigenous cases in 2000 and their status by 2019 Countries with zero indigenous
cases over at least the past 3 consecutive years are considered to have eliminated malaria. In 2019,
China and El Salvador reported zero indigenous cases for the third consecutive year and have applied
for WHO certification of malaria elimination; also, the Islamic Republic of Iran, Malaysia and Timor-
Leste reported zero indigenous cases for the second time. Source: WHO database.
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WHO: World Health Organization.
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A L/ 7 8~ k% (Rapid Diagnostic Tests: RDTs)
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LAMP (Loop-mediated Isothermal Amplification )

PUREJSIC & 3 MRA 5 DDNAjBE Cycling amplification step
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ZIHEBEMXDIrERE XN-31
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ZIHEBEMXDIrERE XN-31
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Characteristics of the malaria diagnostic tests

Sensitivity
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Field Sy
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NEW RELEASE

Access Bio, Inc.

CareStart™ G6PD

The CareStart™ GBPD Test is a visual screening test to
identify G6PD (Glucose-6-phosphate dehydrogenase)
deficient patients using whole blood sample.

The CareStart™ GBPD Test can be a semi-quantitative
assay in conjunction with a G6PD reader.

CareStart ™ CareStart ™
G6PD G6PD
— —_—

_F
[ (-
i e
s S
g il
A A
v Y
Deficiency Normal

Rapid Diagnostic Test(RDT)

Point-Of-Care Test with no specimen preparation
Visual dye colorization method

Fast and reliable test (> 95% sensitivity for samples
defined by WHO as Class | and |l G&PD deficiency)
Simple and easy to use

Results in 10 min.

Broad range of assay temperature (18-32°C)

Room temperature storage

CE marked

G0221 | Whole blood

' 10 min . 250r50 tests/ box



8-aminoquinolines
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Approved in the USA for the Short-term (<6 months) prophylaxis of all species of malaria
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Natural drug resource. The antimalarial compound artemisinin is purified from the plant Artemisia annua.
Information about the plant's genetic map should allow for breeding and selection of agronomic traits that
will enable rapid development of improved varieties.

Sites where suspected or
confirmed artemisinin
resistance has been datected

WHO, 2013

Parasite density % of value on admission)
2
|

MYANMAR

Hours after admisson THAILAND

== Artesunate (2 mg per kg) monotherapy in Pailin, Cambodia

- Artesunate (4 mg per kg) — mefloquine (25 mg per kg) therapy in Pailin, Cambodia
= Artesunate (2 mg per kg) monotherapy in W ang Pha, Thailand

=@~ Artesunate (4 mg per kg) —mefloguine 25 mg per kg)therapy in W ang Pha, Thailand

Dondorp et al, Nat Rev Microbiol 8: 272-80, 2010 AT,

confirmed artemisinin
resistance has been detected

WHO, 2014




The NEW ENGLAND JOURNAL of MEDICINE

374:25, 2453-64, June 23, 2016

B Frequency Distribution of the Wikd-Type K13 Allele in Asia

ORIGINAL ARTICLE

Impact factor 2016/2017: 72.406
A Worldwide Map of Plasmodium falciparum
K13-Propeller Polymorphisms

D. Ménard, N. Khim, J. Beghain, A.A. Adegnika, M. Shafiul-Alam, O. Amodu,

G. Rahim-Awab, C. Barnadas, A. Berry, Y. Boum, M.D. Bustos, . Cao, J.-H. Chen,

L. Collet, L. Cui, G.-D. Thakur, A. Dieye, D. Djallé, M.A. Dorkenoo,

C.E. Eboumbou-Moukoko, F.-E.-CJ. Espino, T. Fandeur, M.-F. Ferreira-da-Cruz,
A.A. Fola, H.-P. Fuehrer, A.M. Hassan, S. Herrera, B. Hongvanthong, S. Houzé,
M.L. Ibrahim, M. Jahirul-Karim, L. Jiang, S. Kano, W. Ali-Khan, M. Khanthavong,
P.G. Kremsner, M. Lacerda, R. Leang, M. Leelawong, M. Li, K. Lin, J.-B. Mazarati,

S. Ménard, I. Morlais, H. Muhindo-Mavoko, L. Musset, K. Na-Bangchang,
M. Nambozi, K. Niaré, H. Noedl, ].-B. Ouédraogo, D.R. Pillai, B. Pradines,
B. Quang-Phuc, M. Ramharter, M. Randrianarivelojosia, J. Sattabongkot,

A. Sheikh-Omar, K.D. Silué, S.B. Sirima, C. Sutherland, D. Syafruddin, R. Tahar,

L.-H. Tang, O.A. Touré, P. Tshibangu-wa-Tshibangu, I. Vigan-Womas,
M. Warsame, L. Wini, S. Zakeri, S. Kim, R. Eam, L. Berne, C. Khean, S. Chy,

M. Ken, K. Loch, L. Canier, V. Duru, E. Legrand, ].-C. Barale, B. Stokes, J. Straimer,

B. Witkowski, D.A. Fidock, C. Rogier, P. Ringwald, F. Ariey,
and O. Mercereau-Puijalon, for the KARMA Consortium*
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Presenter Notes
Presentation Notes
1) The CSP is the predominant surface antigen on sporozoites, which is composed of an N-terminal region that binds heparin sulfate proteoglycans (RI), a central region containing a four-amino-acid (NANP) repeat, and a GPI-anchored C-terminal region containing a thrombospondin-like domain (RII). 
2) The region of the CSP included in the RTS,S vaccine includes the last 16 NANP repeats and the entire flanking C-terminus. 
3) HBsAg particles serve as the matrix carrier for RTS,S, 25% of which is fused to the CSP segment. Purified structure of the RTS,S is like a virus-like particle.
4) The central repeat region contains the immunodominant B cell epitope, which induces antibodies that block sporozoite infection of liver cells in vitro. Thus, RTS,S immunization induces antibodies to the central repeat region that correlate with protection from P. falciparum infection but not clinical disease.
5) RTS,S also includes the thrombospondin domain (RII), which binds receptors on liver cells. Monoclonal antibodies to the thrombospondin domain also block sporozoite invasion of liver cells, but to a lesser degree than antibodies to the repeat region. 
6) The CSP contains three known T cell epitopes: a highly variable CD4+ T cell epitope before the thrombospondin domain, a highly variable CD8+ T cell epitope within the thrombospondin domain, and a conserved “universal” CD4+ T cell epitope at the C-terminus. RTS,S induces a moderate CS-specific CD4+ T cell response that weakly correlates with protection from infection, but RTS,S does not appear to induce a substantial CS-specific CD8+ T cell response.


FIG. 2.6.
RTS,S malaria vaccine evaluation pilots and main results Source: a 2021 WHO publication (13).

Significantly reduces malaria and life-threatening severe malaria. Since 2019, delivered

in childhood vaccination in three country-led pilots.

IN 2+ YEARS

y 2.4 million+

KENYA DOSES

oy
W 830K+ SHLoren

Estimated to be cost-effective in areas of
moderate to high malaria fransmission

GHANA

The result of 30 years of research
and development

B Not applicable
MALAWI

The RTS,S vaccine can be delivered through the existing platform for childhood
vaccination that reaches more than 80% of children.

World malaria
report 2021
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OPEN Ultra-low dose immunization
and multi-component vaccination |
strategies enhance protection | = .

- R21/matrix

against malaria in mice

Katharine A. Collins***?, Florian Brod'*, Rebecca Snaith', Marta Ulaszewska®,
Rhea J. Longley', Ahmed M. Salman?, Sarah C. Gilbert?, Alexandra J. Spencer?, v
David Franco?, W. Ripley Ballou” & Adrian V. S. Hill* acc‘ n e
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7 lipid bilayer

#UPSC #CSE

A vaccine candidate for malaria has shown
promising results in phase2b clinical trials
with an efficacy rate of 77 percent.

HBsAg What is R2 1 /Matrix M?

®R21/Matrix M is a malaria vaccine that has been
modified from the RTS, S vaccine currently in

CS antigen use. _
*The R21/Matrix M is developed by scientists of
Oxford University. The vaccine is under

€ C-tag development since the last 6-7 years. m
m e Malaria has still been a major disease in
tropical areas. Children in sub-Saharan
e The phase 2b trials were conducted in children countries account for about two thirds of
HBsAg vLP - of Burkina Faso over a period of 12 months. all deaths due to malaria.
e The trial was conducted in two doses, the high eThe vaccine will be significant step
dose trial (three shots) and the low dose trial, towards eradicating the disease from the
A both of which showed a 77 percent efficacy. world.
kTS5, |
R21 e ® RTS, S has been in development since the last 30 years and the only vaccine till date to reduce
malaria in children.
e The RTS, S vaccine was developed after effort by PATH Malaria Vaccine Initiative, Bill and Melinda
R21c I | Gates Foundation, Walter Reed Institute of Research and GlaxoSmithKline.
: e The vaccine will prevent the malaria parasite plasmodium falciparum from entering liver and
CS antigen HBsAg C-tag causing deadly impact.
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