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Addressing the threat of antimalarial
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WHO: World Health Organization.
2 Malaysia has a significant number of indigenous malaria cases caused by Plasmodium knowlesi infection.

b Countries with zero indigenous cases for at least 3 consecutive years are considered to have eliminated malaria. In 2022, Malaysia reported zero indigenous cases caused by human Plasmodium species?
forthe fifth consecutive year and Cabo Verde reported zero indigenous cases for the fourth year. Belize was certified malaria free in 2023, following 4 years of zero malaria cases.
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4 L/ %907 biE (Rapid Diagnostic Tests: RDTs)
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LAMP (Loop-mediated Isothermal Amplification )

PUREE(C & S MA&H S5 DDNAJHE Cycling amplification step

@ MM&30 pLziml

(BHEFNDEEE A
NSTHP<AR > P 7
R BRI N =
N o “
L — R
P s FTrvIREE

7

BAILIEF2—T
(BEEEAY)

@ 75 C 55Nz

»

BT EAFvYT
WERIF1—T
@ BREERAN ® RERIF1—T B
(LAMPRGREEYNE FTHUTDNABRZ
HNIREEND) RISF1—TJTEF

ZTDFEFELAMPRIE (65 °C 807) ~ !

% Loopamp PURE DNAMitiFy b RERMEVY=a7I&DBE

/ﬁ" @) Bhte 1] ,)5
: bl N Bl N Y
,;??W (.m ’ ””’. I B u_>
Hﬁ"‘ Ble ,,‘()'ﬂ Ble
: ) / ‘\/' l
‘ 'Illtll:r D‘Hﬂle B
! mme Her ;;; H;";l!:’ﬂ!
I , l.Pn:c ”<,.'.I » ]
Fle Bl¢
T & Bfl!t/ ’
Ble e Bl [} 60— - 0
il pff—— 0 TR
<+ Ll (1 'n' (11)
Fle LT
(10)

1 P.falciparum P.vivax F;giitt:\cl,?
Primer set =0,
Under
Room light By A i
SampleDNA Pf Pv - Pf Pv - + -
Under

UV light




A

‘%B};
% L

2025 4 12 A 10 B

=4 * Bt b % & X = t
&kEH RNRJUTHREE  #)IKES]
a—FES 4549 K774 L

{5\ F = 3
[Loopamp® <7 VU 7 Panfk HEAZE X v b ]
[Loopamp® <=7 U 7PfRHAIESX » b
[Loopamp® =7 U 7PviRHHEAE X v 1]
3 H FREF B OBH bH

FHEFERAS . (RfE B ETUHEX) X, 2025428 A 21 A {++ TEPNRLE Bk Fe &
Bt Lic~ 7 ) 7EEs A [Loopamp® ~ 7 U 7 Panfi Hikdk % o M | Bl
~ 7 V7R [Loopamp® ~ 7 Y 7 PiRHAIE X v N BXO=BE~Z VU 7 HHEH

[Loopamp® v 7 U 7PvigHHiRI X ~ ] &, 12H26H X W HEW =L £,



[ mBtE]

4 - Loopamp®~ 7 U 7 Pan fR RIS~ |
Loopamp®~ 7 U 7 Pf B HIEEEF » K
Loopamp®~ 7 U 7 Pv e HHFEK X » |

fir B - 45 57,600 - (Bi!)

WIEHNAL : K548 T A My




ZIHEHENMmEkD>rZ=iE XN-31

T8H ==Ky .
WBC 58.3 [1072/uL o[ -
RBC 379  |1074/uL %
HGB 10.4  |g/dL
HCT 729.4 % .
MCY 77.6 -|fL 1 minute
MCH 27.4  |pe
MCHC 854 g/dL RBC Flag(s)
PLT 2.2 -11074/uL MI-REC Present
ROW-SD 35.3 -fL Malaria?(p.f) = ;
ROW-CV 12.5 |% ‘ |
Egg T ;t MI-RBC: Malaria Infected'RBQ | j
il - F ] e RN
MI-RBC# 1004 .62 @/10°2/uL SR
MI-RBC% 2.6507 |% ) Ve

202047 A 2 H

YA Ay 7 AR &

RO TEOMEEICZET AV SAMERKSRZELT @

[Z1EE HEIMERAHTERE XN-311 HNERYOESKEEIE
sysmex ~ERBABRERNES L UT O 77U DAOTHEA £ M~ JIHS




ZIHEHENMmEkD>rZ=iE XN-31

P. falciparum P vivax
T E [ Gametocyte
20 00 i
o MI-RBC - M'RBC - g A
ot A IR o .\ ger
8 ol ' . g —
5| @ g
g s St i
S Ring form S Schizont
S : S
L ; L
b #Parasitized RBC b Trophozoite
< (2 parasites / 1RBC) s y
— L} .-'.h N TN AN NN NN AN AN N N . . —-— b ' £, ; s
X — Parasitized RBC Ty Ring form
. (1 parasite /1RBC)
Side fluorescent light Side fluorescent light

- 0

“sysmex JIHS



AlEHR=4—36

< 5 U 7 % £ &

HERRME (REFFRETR - HFIRR) &K

BREEOFHRUBRENBEICHT 2ERICHETIEEE 25F 11 (AEF6HEICBVWTERT HHEEED.)
DREIZEY, UTOEBYRETFH .

BEFEABR $f & A B

EfD K4
RES SR - BERADET
L ECmbE - AT OFIFEH ()
BEES (X ( ) =
XAl - BRAIRBLTCVEVEMICH o T, TOER - BEESERH)

1 P (B LEE Gtd o

- EBE GEER) - MERRRAREE - BRMERCEORMK - BEMERLRLEDA

NoOUV2 Iz
BROBREDOREICHTS
E%Eﬁ?%%&]iﬁw%
’z'%ﬂ):tljd)4*\,u”‘r(c_ﬁ

ﬂtm%ﬁ\%@Fmﬁﬁ@

2 HPERE 3 MR | 4 %£AR 5 DWFHOFE (OMIIAE) | 6 HFZEMR *ﬁmjlj_ :ﬁ |- ﬁ
— 5x| & A & B om BHEEUT, [RREAES
7 EmEER " o s
L) - (CEDLKEEINMUEEEND)
8 LHETEM o j 95 = 95 d) EEl
BE( ) - _
o REERA 0 BERER (0. NEBRIARRORRDAEN ‘/j-ll:l:ll (CDULYT J C (j:\
- 8%/ = = — —
% ] 18 DR - B - Bt 1) rnuﬁﬁﬂ-- |‘ C d) \( _J IJ J )E
V=A%, JEAR. 3. HRER. . 520l 60T | ORREE - BEn ( BE - e ) -
T Y 1 T A BRSNS DR (- 4 - BB - EE d) =_|-_E EH j:)\ ) }? EE*EO)
- joiE SRl - IR - S KR A zJN
% | - EHEE - 2METFL DG )
- K / ARDS 2 M- MAENH M - MARFIORESE - GERER - % EE I (L_ CJ: 5 J }? 'fZI-KO)*ﬁ Il:l:ll J
#® | - zoft ( R
) ) -
HL 3 BREL (7MW A HES . 83) 357:_(3:
AT 4 T ( .
= | PCRIZE (C K BIRIEMK
B | - MmiREo PR EI- & AHEAEET OB o 2) P Rl - ﬁ 7N O)E
BT I —_—
F| o e =20
* ik ( ) |1 BERER ( HERFE HIRATA) E3
#E ( ) |2 B« = E N f—] =177
- ¥ ~
e el D2DDOAEETES. XTUD
X EROBERSEEAHLT pEae RS oL, || B
MRS (EER £ B B-AES £ A A ‘g b\‘b bné \7|-'—\ ‘0) 357—
ESEREITOVTE ARBOATHE) C x =
-
| EmEROBEHREEED
13 MBEAA $H & B8 |0 CORERMEOFAMEORLRUSRECRRORDL || T I\\\ gz
14 B BECY) F£AB &0 £ B B | EMRECEOIEE Q . B _A =
15 BRLLEESNAEAR AW & A A 5 I_ﬁ L 7:'_'17/5 = EE EE é}i L CLYS
16 SFEAR (%) o £ A A S
17 §El‘_‘$HEI 0 f & A A
1, 3, 11,12, 18 ##(I% LT 2BEEEL0OTHA, 4, 5 1340 1THIEIEH. EARERATEIE,

(X)*Fﬁli REBERELEGEOARLAT S, ORE, BE FEEH) 2ZHLIEBEEOHEATE L,
2, BETRIDIRTERBT S &)



[RRZEFEDFHRUOBREEDEEFICHT HIERICETHEREI2EXFE1ERD
BIUAEE2HEICEDCBHOEEZF(IZDOINT] O—EHRIEIZTDONT

SHM3E6H3H
BER BB R ER
1. REDBE
O REEDFHRUVREEDEFICHT HIERICET HEFE (F 10 FEE2
F145, LT MERPIEE] EUVD,) BUFE2HICEDCIEEFEHEED
A I2DOVWTIE, TRREEDFHRUVRBEDERICKT HERICET 5E1F
£ 12 £FFE1ERVE VEE2HEICEOCEHOEEZE(IZDONT] (FrL 18
£ 388 BERAEE 0308001 5) ITHWNT, FOEE (LT IEHEXE) L0
3.) NEFEZEIZEHLNTLND,

O IJUTZDEWICENT, JA—HA FA M) —EZNEFRRB SN
BRADEEGRFREAEELTPCREALEWNS BT LY — &M&W%ﬁ%ik
EEIANSLEZHRFA. BHELEORIEZIT I,




AliEHkx4—-36

R 5 U 7 % 4 B
MEFEMNE (REBFFRETE - HIRE) B
BPEOFPHRVBRLEDEEICNT IERICHTIEREE 2L£E 118 (AKECEIZEBVWTHERTIIHEAZ2EL.) D
BEICEY., UTOEBYREITH S,
HEFEAE S & A B
EMDKS&
WHET SEE - DEADET
iR - 2EATD R (%)
BEES (X ( ) —
(%Rbe - DEMICHEBEL TOVRVERMICH - TIE. ZOEFT - BFES i 12 ﬂﬂ?ﬁhﬁﬁ$ el
- I; DEERIZ &L ATREADIEH

1

2 BE) LiE Geh) oFEi

ot B

4.

- MRIRADIZEIEIEEIC X SRRIREGEF DR

BE%: PCRE - LAMP% - FDith

-mﬁ@%®7u—ﬂ4hxhU—%t&év%U?ﬁm

ll_u\

FIRMIRDIE

- TDMDTTE ( )

BIF ( )
faoR )

CEBE GEER) - SEREEAREE - BRAEECEOEK - BRSO )
2 LFERA 3 M3 | 4 ££88 5 BUEOEE (OBIZAK) LIEE
5% £ A @ B A
7 HEEER
&5 ) -
8 LHEFE
|BE( ) -
9 [HEERA 10 REEEER (9. 10 GEFFRBEDBEDOHTEN)
e ‘;E( ) -
" ] 18 ERALEEE - MLAREE - MLt
=A%, 2Dmaz ). 4] 5 2ol 6) 7% Cﬁ%ﬁw A ( RBE - T )
1] -z T RS B - i - BREMNSOREE @ - I - EREDFESE -
- JiE . Tk - {Em R -
- BT DIC )
i | pokiE / 2 #h - mAENH Gh - RRFIOREE - SREA - %
-0 5 )
R ) | 3 BEIEE M A mEE Y89
2L 4 Zofh (
T2 - DL RRTROOBR - o DIRIR PRODTRM )
2| - MR OREIEIEA & HHEREETORE Cﬁ%m@( B - #E )
i 1#8% : PCRi% - LAMP:% - 20t BAER ( HRERFIR HXETH)
% 2 BBt ( 3
E | - MEREOTIO—YA R A =KL DTS FER SEhis; )
R MER DR X EMOERHEATLT HBAELTRET AL,
EMERE WES £ A B-AES
- ZOMDEE ( ) ESMVRIEEITOLNTIE )
Bk ( )
I )
ﬁ %&fggoo)gﬁﬁ fﬁ 2 E E 19 ZOMBREDF AL LR FEHEQERNDT-HI
. 4 s
15 BRLLLHESNAFAE S0 & B/ B | EOCBECEOOER
16 SeHERR () &M & A B
17 BCEAR 60 &M & A H
(1, 3, 11,12, 1B HIEZLT BBESEL0THEA. 4, 5 1355 17 HITEH. FABEEATS &,
COBIE. EEBEERELEBAOHRBAT S L, (B, BF @EH) 22HLEBEOARATI L,

1, 12E, BETHLDIRTERBI S &)

‘:Mﬁ‘:/\ddj?ﬁﬂlﬁ*%%@ﬁ&ﬁﬂsrl




REDODIO—

BwEDAO—
BEERSER B Y
|
5 AT
e %
(S50-TETE- ) o
BHEEE ZOMEGHEDRE
GBEDTSIT ?)
AR RDT
(FRHhHTEHAR ., -
REREEE?) EMiRERE
- 1
(FET TIUh. PCRIZE
AT - - +)
BRI
! > BT
ABRAHORE

S HE AR

ERERAERHY
|
SR ERIRIRE
Pkl 8
(%?&'EEE") s
-BE1ERE - ZDMMEBHEDIRE
GBEDISIT?)
- S i1 28 R RDT TO—H A kA
- kJ—i&
IBEZMBEE?-")
- Bt l l
(FTST.T7IVA. BERIBIEIRE
JERITEV R - ) PCR, LAMP
EERDRETE R
! > FBITH
BEAHORE
=" ZRERFEENEIC




Characteristics of the malaria diagnostic tests

Sensitivity

Time
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NEW RELEASE

Access Bio, Inc.

CareStart™ G6PD

CareStart ™ CareStart ™

The CareStart™ G6PD Test is a visual screening test to

G6PD G6PD identify G6PD (Glucose-6-phosphate dehydrogenase)
. - deficient patients using whole blood sample.
- - The CareStart™ G6PD Test can be a semi-quantitative
i assay in conjunction with a G6PD reader.
- | Rapid Diagnostic Test(RDT)
Point-Of-Care Test with no specimen preparation
Visual dye colorization method
o - Fast and reliable test (> 95% sensitivity for samples
S S defined by WHO as Class | and Il G6PD deficiency)
Simple and easy to use
- - Results in 10 min.
A A Broad range of assay temperature (18-32°C)
Room temperature storage
v v CE marked
Deficiency Normal
10 min 25 or 50 tests/ box

G0221 | Wholeblood |



8-aminoquinolines

CF.
Half-lives ’ Approved in the USA for the anti-relapse therapy of P. vivax malaria
in patients=16 y.o. in July 2018 = Krintafel ™
o) CHj
H3CO H3CO .
: N N Chloroquine
Z Z NDC 0173-0888-13 Each tatdat contiing 150 mg of
N N OCH3 Rx Only c Mmfrzzw
HNCH(CHz)sNH; HN(I)H(CH2)3NH2 E %&m{&e’mm %ﬁ?gﬁkﬁ;&&
CHs CHs = e e
. ) . ! Corcttrs o cnan e takts
Primaquine Tafenoquine  —— 2
6 hours 15 days e — =
Day of treatment

Rxonly ATTENTION: Dispense the enclosed

plishitll SR Medication Guideto each patient i3 § E’
KEEI;OUTOF REACH OF CHILDREN g% E E %
&3 Arakoda i
(tafenoquine)tablets, : Approved in the USA for the Short-term (<6 months) prophylaxis of all species of malaria
fororaluse

100 mg

B " in patients=18 y.o. in Aug 2018 = Arakoda ™

\I/] : @ @

¢ ¢ ¢ ¢ ¢ ¢
CO& & & Z

3 days
Week %

-1 Pre-travel 0O Travel 1 Travel 2 Post-travel 3
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(Updated from Singh and Daneshvar. Microbiol Rev 26:165, 165-184, 2013)
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Johnson E, et al: Elife. 2024 May 16:12:RP88616. doi: 10.7554/elLife.88616.

Primate samples
@ Macaca fascicularis
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©® Macaca arctoides
® Other

Wikipedia: =3+=J#AY)L (M. nemestrina)
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Simian malaria Natural Blood stage challenge Sporozoite challenge  7o0nosis
parasites Home range hosts M/H H/M M/H H/M likelihood
Macaques,
T, O BORTORREY o v O e S o W
Do M ol o Yoot Ve 7 Moderme
Poimiom SouhAmerica ooy P No 7 Heh
AR Southeast Asia MBCRes. o T B A0S ' ......Moderate
_P.simiovale __ Indian subcontinent Macaques 7  ° e s Pt ! Moderate
Pousiionon SouhAmerica  yono”° Ve Yes Vet Hih
A Southeast Asia Macaques 2 (- R Yes .. Yes Hgh
P. fragile Indian subcontinent Macaques No . ? ? Moderate
P. knowlest Southeast Asia Macaques, Yes Yes Yes Yes Confirmed
Leaf monkey
N/H = momkey to human ; H/M » human to monkey &R : BY>AF 77 56(6):139, 2010

Balrd JK Mlaria zoonoses. Travel Med Infecct dis 7:269-277,2009
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P. viviax
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P. malariae

NS U 7[RR
P. ovale

(BILRSU7RRD 1iE)
P. knowlesi (1931)




NCGMCiEx LIcH )L~ S U PERI 2618 (2018)

TG . BAABME Ty - 8RR

B 201 7E108~2018F 2828, J7rJEY INDDVE

WE  2BT7TEBLXIDBSRX. BENHDD. 28148ICNCCGMYERRICERER, MMRE
IREARERZRDOIEER. Plasmodium knowlesi BRDRIFZSEZEKO.062% Taadi,

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 PCRD{ER

- = .. - o B -
PC NC NC PC NC NC PC NC NC PC NC NC PC NC NC PC NC NC
\ J 1 J'\ J 1 J 1 J 1 J
Pf primer Pv primer Poc primer  Pm primer Pk primer Pow primer
f: BEZTSIFESR Pk: Plasmodium knowlesi ¥ )L<Z!) 7R &
Pv: ZHETSUTRR PC: Bt rO—)L
Poc: BIE<SYTIRER NC: fEfarko—)L TR eE1E - 18S 21n
— < HYPRAZX . rRNAE{K%
(Plasmodium ovale curtisi) Pow: DIz <S5 7IRHR &

Pm: MBETSYF7RER (Plasmodium ovale wallikeri)
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Who are exposed?

Occupation Cases Percentage
Farmer 4,664 31.8%
Rubber taper 1,643 11.2%
Palm oil worker 2,240 15.3%
Loggers 745 5.1%
Forest ( hunter-gatherer) 366 2.5%
Army 69 0.5%
Police 65 0.4%
School staff/ students 1,491 10.2%
Govt. employee 287 2.0%
Private employee (laborer, contractors, technicians) 1,834 12.5%
Housewives, dependents, retired & unemployed 1272 8.7%
Total 14,676 100%

Courtesy: Sabah State Health Department

Thanks to Ahmed K., from his presentation at ICTMM2024
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