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Is there a better malaria diagnostic test for travelers?

A reliable test available at time and place of need...




Antigen targets for mRDTs

Table 3. Antigen targets of rapid diagnostic tests for malaria

Plasmodium species HRP2 R Aldolase
pLDH-Pf pLDH-pan pLDH-Pvom pLDH-Pv

P. falciparum X X X X

P. vivax X X X

P. malariae X X

P. ovale X X

HRP2 - histidine-rich protein 2

pLDH - Plasmodium lactate dehydrogenase
Pf - P. falciparum

pan - all Plasmodium species

Pvom - P. vivax, ovale and malanae

Pv — P vivax




Quality of microscopy in non-endemic countries

State of malaria diagnostic testing at clinical laboratories
in the United States, 2010: a nationwide survey
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Performance of mRDTs

Travelers or migrants attending 3 hospitals in Minnesota, USA

PCR
(Reference Standard)

Real malaria

RDT \ ol microscopy

Remaining antigens

Stauffer et al, CID 2009



Using both RDT + microscopy increases sensitivity
(Unisanté)

All confirmed

P. falciparum by PCR 2028 Negative

2180 patients tested

Rossi et al, Malaria J 2012



Diagnostic strategy (Unisanté)

1999-2007 All confirmed positive by PCR
\
Microscopy Microscopie
positive negative
.. 137
RDT positive 6 became severe 0 became severe

RDT negative @

0 became severe /’gecame severe

2 became RDT and BS positive (atday 1 and 6)

Median time to first result saved = 2.1 hours (IQ 1.4 —5.1)

8
Rossi et al, Malaria J 2012



Oucome before and after implementation of mMRDT

Time to positive result 10.7h 1.3h
Time to positive Pf result 8.2h 0.5h
Time to initiation treatment or discharge 12.6h 7.3h

Enane et al, JPIDS 2019



f&l> Modicale < Diagnostic strategy during the day

‘ Universitaire . .
cirausamne — for the last 20 years in Lausanne, Switzerland
[ Fever upon return from endemic area ]
\ 4
Positive [ ] Negative
| mRDT | g
\ 4
Immediate oral/iv
antimalarial
v \ 4
Microscopy Microscopy }
Positive within 3 hours Negative Positive within 3 hours Negative
Switch to iv _ Switch to iv v
antimalarial Cc.)ntlnug antimalarial R t
- - 0 antimalarial - - 0 €pea
if density >2% if density >2% mRDT daily
v ¥ if fever

Daily microscopy Daily microscopy persists
up to negative up to negative (up to twice)




Universitaire

a-> Medicae Diagnostic strategy at night / WE
cirausamne — for the last 20 years in Lausanne, Switzerland

[ Fever upon return from endemic area ]

Positive ( I;'DT ] Negative
m
Y ;J Y

[ Immediate oral/iv J Danger signs or J

antimalarial platelets < 100 G/I
\J A NO
Microscopy Delayed }

Positive within 3 hours Negative Positive microscopy Negative
Switch to iv _ ] i v
antimalarial Continue Immediate oral/iv

i density >2% antimalarial antimalarial Repeat
y2erh mRDT daily
v y if fever

Daily microscopy Daily microscopy persists
up to negative up to negative (up to twice)




WHO/FIND product testing for P Falciparum malaria

Round 7 (2016)

Figure S1: Malaria RDT performance in phase 2 of rounds 4-7 against wild-type (clinical) samples containing P. falciparum

at low (200) and high (2000) parasite density (parasites/uL) and clean-negative samples

* *
[ M T ML

* ok ko * kK

* %

% ok ok ok ok ok ok

* ok ok ok ok ok ok ok

."3’*‘. BgNNyNNpEg N |:;::::...

* K

*

ormance

(S}
=
wy
8
=
oD
)
()
§e]
S
©
254
i)
k]
©
=

Test Perf

Summary results of WHO product testing
of malaria ROTs: round 1-7 (2008-2016)

@ World Health
Organiaon

200 parasites/pl
2000 parasites/pl

ive Plasmodium spp. rate (%)
Invalid rate (%)

I False-posit

[ 520-3dNY - 1581 UsbBiuy J'd BUBRN SISEWNH

[ SZ-8010LE - lid+Ued) MOINBIES cm.mﬁ_m

500LLdll - (Uecid) 1521 eueiep pidey wAnenn pasuenpy

M-0SOPIY - By UBd/id ELEE Gisa) AseT uesy

L1-619Y - Iy 152 pidey By y'd VIMWIYWN JLONOIS

SZOL-ANINY - 1saL usBiuy A’y d euelepy sisewnyy

QEQTY - 891430 Aclflef BUBIEIY ") S|

SZYHHO0LO - (IdHH) Id 6 Buele LIaT-00Ia NIOdey

06M50 - M(HO19/ZdH) ¥ d By Buelew suljoig Qs

ZZE-ZL-E0V - 158} ‘Adr') g usBiuy euejep wAisni)

2ZE-L0-E0V - 159} *F d UsBily BUBleW o Aisni]

SZ09L0Y| - pieg euelep ) d abejueapy

ZL0S0-WANY - 10¥ 0qwed By (HO1d/2dMH) Aditd BuBle w LRISBIED
SZOL-TYINNY - 1531 uabnuy ued/)' d BUB[el sisewny

eZ0y-(10) IWWOD - 158 pidey id Euele

72202 LM - 1581 pidey de)g auQ UBd)jd BUB[El

ezov-(nd)jd) TvINDD - 1581 PIdeY Adjid BuBlEW

14109 - 08WOD (NOA) HO1d/ZdEH BUBlRW eISae]

£ZLEYH - PIRD 0QWOD) Ad)id BY BUEIRW SUDSIH

£ZECHH - PIED 0qWoD WONS d BY BLEIEW SUsSIH

LOTYIIA - (NY/3d) WIEYTYI g QIWHONOLY

XL0-(NIWEINY - 10y 0gwo) By (HATA/ZdH) Nve/ld BUBEWN w WEIS8IED
300021 LZ - BU8SsE] UBL/)'d BUB[EIW HOINDWIA

SZOL TVINY - 151 UaBIUY UG} d BUBIEIN SISEWNK

Z4-ju) - 158 uabpuy (ZdyH/HOND) ddind BueEp

LOO-EZM-TYIN-EIN - (HO10) UEG A Wity W 1sa1-ON

0-07-0£ 121450 - S2un 2 (HO1d/ZduH) 1'd By eueep 31018 S
SEYHHZED - (HA1d/lIdH) ued/id By euelew 110342018

ZLpdL - PIED PldeY A'd)'d BUEIBY »,J80B)|0Ig

XLOOCINJNOWY - LOY BY (2duiH) id BUBIBIN wUEISEIED
XLOKANININY - LOY By (HO1d/2dMH) id BUEIRW W lBISaIED
LEOEO-WAINY — LOY 0qwe) By (HA14/2dHH) Adid BUBI w LEISBIED
D¥ELId - 1591 PIeD (ZduH) wniedid|e) “d By BUEje @astodsay Jsil
0§-20-9-HM - 1521 pidey A'dj) d By euejey @aHy

070L0DVN - Jd-15a 1 usbijuy euelepy

6675 - @ELWNGC p+ JOLN TV

SZOL-£00k bdL| - 358 aul-uL (A dyd) BUBEW JALS INO w ALITYND QADNYACY
S00-EZA-TYW-BON - (HO7d) Uedi)d WIMYTvIN 1581-ON

-850/ - 1881 (A'dj d) HOTd/ZdHH euelep deis aug

ZGEEZS - (8NaSSeD) 1591 A'did'd BHejep dayg auQ

Legs - @id + doLNTvd

SZ/SYIUBd/Ad-TVIN - NYd/dd YI¥YT¥I S1L1ISSYD @YWIH £-2-1 pidey
SZYHHOPO - (HOd/IIdEH) Adild BY Buelew LIQ30018 N3Ddey
0BXS0 - Nelf} o By BUEE BuUloIg QS

SZOL-AJINY -1581 UsBNuy A'd/) d BUBIE SISBWNny
(00L)SZ/SWO-A-TYW - LSAL Ad/dd WIMY IV FLLISSVD YWIH GE-Z-| Qldvy
01d¥INY - 0°¢ By uedjd epejely ubigouen

SZD1-Z00LLdLI - 152 (1'd) BLEIEN &F1S TANO wALITVNO AIONVAAY
0800SY - Adfid By BUBEW @Uedsy

SL00SY - Id By euee @uadsy

1 050-WYINY - LOY UBBIOS PUBIBI 4 MEISBIED

ZBOSOM-ANY - BY (HQ14/2duH) Adiid oduwoD BBl . SMees
OSONVcddiN - Nd b 2UIEI 3 5|

D-LEM - 1SEL (¥ nc ZdHH eueley deis sug

{ - EuE|e|y a}jassE
| L0S0-WSINY - 2U-€ oquiad m...:Im._nan_mI:n_ CLCIER, RS0
ZBOSON-OW - BY (ZddH) id BUEIEW Wi SNBJED

LOTW - LS3L 3113SSYD 2'd VINYTWI LD

09M450 - Ued/)' d By euejei ANIT0IE OS

SZ-8000LZ - Id BUBIEW q.UDISISIS

256226 - (Nesse]) 1sal 4'd euelel dajs sug

1004

904

T
o
~

80

81008

< 60

=
['s]
0108!

T
(=)
=t

19

o
(]
p o

T
o o o
IS

ued

SZOMIELI - 158, wruedioje) “d By eleiep @esuodsay 15

BoIAa(] EUBEN WIBdIDE) o 10) 158 | PIdeN-jd @¥08UIRIEd
NEt < PIED PIdER NV} d BUBIBI 12081101

LBOE0-WOWNY - 1M BY (ZcMH) Jd BUBEW W HEISS1ED

ZL6LL - pieD pideY Jd BLEIBW w J8dRIl0lg
TOF-OFIII50 - I'd OV BUEE[ 3181y

$Z006L-TVIN - Id UBd BUBIBW #8100



WHO/FIND product testing for P vivax malaria

Round 7 (2016)

Figure S2: Malaria RDT performance in phase 2 of rounds 4-7 against wild-type (clinical) samples containing

P. vivax at low (200) and high (2000) parasite density (parasites/uL) and clean-negative samples
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Summary results of WHO product testing
of malaria ROTs: round 1-7 (2008-2016)
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WHO/FIND product testing for P v & Pf malaria

Panel detection score P vivax®
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WHO/FIND product testing for P v & Pf malaria

4 |z It Malaria Pf PAN - MPFPANDSD
5 CareStart ™ Malaria Screen RDT - RMAM-05071
6 Aspen®Malaria Ag Pi/Pv - ASD0&0
7 carell5™ Malaria Combo Pi/Pv (HRP2/pLDH) Ag - RMV-MO05082
8§ NanoSign Malaria pi/pan Ag 3.0 - RMAP1D
9 Humasis Malaria P-f/P.v Antigen Test - AMFV-7025
10 AAPID 1-2-3¥ HEMA CASSETTE MALARIA PF/PV TEST - MAL—PF'-'—I}AS.I'EE-IH]D]
11 Rapid 1-2-3 HEMA® CASSETTE MALARIA PF/PAN - MAL-PF/Pan-CAS/25
12 One Step Malaria P.F/PV Test (Cassette) - 523352
13 ADVANCED QUALITY™ OME STEP Malaria (p.f'p.v.} Tri-lin

14 50 Dioling Malara Ag BEPy - O5EKA0

15 RapiGEN BIOCREDIT Malaria Ag Pf/Pv (HRPI'pLDH) - C40RHAZ5
16 One Step Malaria HRP2/pLDH (F.5P.v) Test - W056-C

17 NG-Test MALARIA Pf/Pan (pLDH) - NGB-MAL-W23-005

18 BIOCREDIT Malaria Ag Pf/Pan (HRPIVpLDH} - C32RHA25

19 CareStart ™ Malaria Pf/Pv !HHPEIELDH! AF Combo RDT - RMYM-03001
20 Biolracer aria PPy Hap 12

o | Panel detection score P. falciparum®
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Clinical outcome of children managed with mRDT in Tanzania

A 1000 febrile children
Day 0 397 RDT 603 RDT
positive negative
4 12
0 / LOF \
573 (97%) 1?”(3%}2
cured Z'R;_:_C
> Day 7 !
2 LOF T~
e
l 14 cured R%g ??’[Bhss 3

16

D’Acremont et al, CID 2010



MRDT and the prozone effect

Brands/manufacturers P. falciparum
antigen targeted

Number of
samples

Total number
of samples with

HRP-2 or Pf-pLDH line intensity for
undiluted prozone positive samples

tested prozone (%)
Negative Faint Weak
Paracheck-Pf HRP-2 76 29 (38.2) 3 5 21
ICT Malaria HRP-2 76 27 (35.5) 10 16
5D Malaria Antigen Pf FK50 HRP-2 76 25 (329 - 25
Hexagon Malaria Combi HRP-2 72 12 (16.7) 12
S0 Malaria Ag Pt/Pan FKeO HRP-2 76 6 (7.9) 6
Malaria Pan/Pv/Pf Rapid HRP-2 75 5(6.7) 5
Device
SD Malaria pLDH FK40 Pf-pLDH 76
CareStart Malaria pLDH Pf-pLDH 76

The prozone effect exist for HRP2 but not for pLDH bands

It rendered the band negative in 4/451 (0.9%) of >4% density samples
- An HRP2 / pLDH combo test should be preferably used

—> Microscopy should always be performed in patients who

present signs or laboratory features of severe malaria

Malaria

2 Mo Phaett
Al 27 ;'::-’.?W:::-';; *:::.":':
iU
BE B
p— N\ - e
- [ - -

Gillet et al, Malar J 2011



HRP2 deleted parasites ....old news in South America 5) (#)(3)

January 2010 | Volume 5 | Issue 1 | e8091 q_: PLOS one 41% {Elf 143] isolates
lacked pfhrp2; 21%

A Large Proportion of P. falciparum lIsolates in the lacked both pfhrp2
Amazon Region of Peru Lack pfhrp2 and pfhrp3:
Implications for Malaria Rapid Diagnostic Tests

Dionicia Gamboa'?, Mei-Fong Ho®, Jorge Bendezu', Katherine Torres', Peter L. Chiodini*, John W.
Barnwell®, Sandra Incardona®, Mark Perkins®, David Bell®’, James McCarthy®®, Qin Cheng®'°*

OPEN aAECESS Freely available online

o Recommendations against use of HRP2
based RDTs

o Urgent need for investigation of the
abundance and geographic distribution of
these parasites in Peru and neighboring
countries.




Parasites Lacking HRP2/3 in Central and South America @

P4
Honduras )
(2008-2009) Guyana Surinam
Pfhip2 -ve 0% (2010) (2009-2011)
Prhrp3 -ve 44% 14%
Pfhrp2 —veipfhrp3-ve 4%
2.1%
Colombia
(1999-2009) !‘
18% !
52“/; (=] Cl o
13% ] o ¢
o o

Peru
(1998-2011)
20-41%
43-70%
21-25%

Brazil
0-31.1%
18.3-68%

- < Bolivia
Proportion P. falciparum %

[ ] No estimated mataria [l 0-20 PF. 80-100 Pv 20-40 Pf, 60-80 Pv | | 40-60 Pf; 40-60 Pv [ s0—80 Pr; 2040 Pv [l =80 Pr; <20 Pv

I:l Not applicable Other species (Pm, Po and/or Pk) R |
| mm mm
Gamboa et al 2010 Houze et al 2011 Murillo et al 2015 Rachid Viana GM et al 2017
Maltha et al 2012 Trouvay et al 2013 Abdallah et al 2015
Akinyi et al 2013 Akinyi et al 2015 Dorado EJ et al 2016

Global Malaria Programme
Slide courtesy of Q. Cheng, AMI



HRP2 deletions Africa (2017)

Published: Mali (2012)
Senegal (2013)
Ghana (2016)
DRC (2016)
Rwanda (2017)

Unpublished (2016): Eritrea (pre-submission)
Mozambique (submitted)
Zambia

Uganda

Global Malaria Programme i@ }' g%ralﬂig:taigﬁ



HRP2 deletions Asia (2017)

;jj_\f“xﬁ
China i
India
Bangladesh > b Bl

21



MRDT and HRP2/3 deletions

In most settings, deletion of HRP2/3 not main cause of
false-neg. results

More likely due to procurement, poor-quality RDTs, use of
wrong comparator

More studies required to determine true prevalence of
these mutations

No reports of parasites failing to express pLDH or aldolase
=> Use mRDT combining HRP2 & pLDH



Sensitivity of mRDT for P knowlesi

(PCR standard)
. ok ‘v
P. Falciparum P. Vivax ,
121 =41 Knowlesi
- - n=129
Band Pf-HRP2 Pan-pLDH
All patients 98% 91% 95% 74%
N -referral
o pre-retera : 90% | 100% 88%
treatment
Severe patients 100% 100% 100% 95%
Band Pan-aldolase
All patients 44% ‘ 96% ‘ 23%

Barber et al, J clin Microbiol 2013



Serial testing in travelers: is it useful ?

« 2/2028 (0,2%) patients initially Pfnegative became RDT and BS positive
atday 1 and 6

« 5/384 (1.3%) malaria cases were diagnosed after first set of negative test
results (1 Pf, 4 Pv and 1 Po)

Now that both RDT and microscopy are performed in most places:

—> It is less essential to repeat malaria tests, especially when an alternative
diagnosis has been documented

- Using PCR in febrile travelers would probably not help to detect more
malaria cases

Rossi et al, Malar J 2012, Pasricha et al, Am J Trop Med Hyg 2013



Would ultrasensitive mRDT (us-mRDT)
be useful in travelers?

REUTERS

MARKET NEWS | Tue Apr 25, 2

BRIEF-Alefe l.a“ﬁﬁches the first-ever rapid test

to screen malaria infection in asymptomatic
individuals ke

Malaria Pf
(20min)

VO®®

Alere Malaria Ag P.f ok

Ultra Sensitive / Euros...

The Alere™ Malaria Ag P.f test is 10 times more



1°000

100 10

1

us-mRDT

Alere Malaria Ag P.f

Ultra Sensitive

The Alere™ Malaria Ag P.f test is 10 times more

sensitive than current malaria rapid diagnostic tests




Would us-mRDT be useful in travelers?

us-RDT co-RDT

6/3149 (0.2%)
additional
parasitaemia
Negative

us-qPCR 3149

Hofmann et al, J Infect Dis 2019



Number of samples

Distributions of parasite density in febrile children and adults
in Dar es Salaam, Tanzania

|Chi|dren

40

-2 0 2 4 6
P. falciparum parasitemia
[log10 (parasites/pl blood)]

B

Number of samples

Adults

B co-RDT+/us-RDT-
B co-RDT-/us-RDT+
E RDT-

-2 0 2 4 6 8
P. falciparum parasitemia
[log10 (parasites/pl blood)]



Standby emergency treatment and mRDTs in travelers

§
><ﬂ £ Myanmar
(Burmal

Greater than 700

Very low to moderate risk malaria zones Changing itineraries

Long term travel/work Remote areas



Choices of travelers leaving to
moderate-low endemicities

Choices (n=391)

Voumard et al, Mal J 2015



Travelers proposed mRDT

Reasons to propose mRDT All travellers included
(multiple entries possible) n= 691

Long-term travellers (> 3 months) 478 (69%)
Travel to remote areas 397 (57%)
Request by the traveller 117 (17%)
Health care professionals 97 (14%)
Humanitarian work 77 (11%)
Prophylaxis refused 68 (10%)
Short-stay frequent traveller 30 (4%)
Others: 52 (8%)

travel with children 12

pregnancy (known/desired) 8

expatriates 8

VFR 2

serious drug interactions 2

Berthod et al, Mal J 2017
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Universitaire
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Mmececine des voyages

Prol. B, Gonion
Madocn chof

CH-Lausanne ‘blaise gentond@hoapvd.ch

A. Procédure a suivre lors de ['utilisation d'un Test de Diagnostic Rapide
pour la malaria par les voyageurs se trouvant en zone endémique

En cas d'apparition d'une figvre pandant votre voyage, consultez una structure médicale dans les 24 heuras.
il t ble d'avoir une médicale dans les 24 heures, faites un Test de Diagnostic Rapide
{TOR) pour la malaria, en suivant précisément la procédura fournia ci-dassous. Voici la décision 4 prendre ansuite par
rapport au traitament da résarve contre la malaria :
a)  Absence de bands Control G - test invalide > refaire un nouveau test.
b)  Présence do banda Control C + d'una ou 2 bandes Test T

- prendre immédiatement le traitament de réserve conire la malaria.

o  Présence dea bande Control G mais pas de bande T
~ na pas prendre i traitemant de résanva contre la malaria.

us les cas, quelaue soit e résultat du TDR, il es! nécessaire de consulter une structure médicale au plus vite
{aﬂnd ‘éwaluar la gravité de la malaria en cas de TDR positif at de trouver la cause de Ia figvra en cas de TDR négatif).

N.B : Un TDR négalif n'exclul pas tolalement la malaria et il est impéralif d'aller consulter afin de répéler le TDR 224

heures d'intervalle et d'établir la cause de la figvra.

B. Comment faire un test de diagnostic rapide pour la malaria

Matériel nécessaire

Test se trouvant dans e sachet plastifie

Lancette bleus pour piquer e doigt

Pipette ransparenta pour prendra la sang

Tampon imbibé d'aleool s rouvant dans | patit sachst en pagier
Solution tampon (Malaria Combo
Montre pour mesurer 15 minutes

Grayon pour écrire le nom de la personne testée

§

Test dans
son sachet

2. Déroulement o
1. Ouvrir le sachet plastifié et sortir s test. 2. Ecrire la nom de la personne tostée sur ke plastiqus du test

p —, 7

»=E300) i,

——— =

3. Prenez fermement i 4 doigt de la main gaucha. 4. Enlever le bouchon de Ia lancette bleue en le toumant. Piquez

Désinfactaz le doigt au moyan du tampon imbibé

le doigt pour obienir une goutie de sang. Si la goutis est trop
dialcool. Laissez sécher le doigt avani de piguer.

petite. la faire grossir en pressant le doigt de bas en haut.

Dr. V. D'Acremont, PMU Dec 2011
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5. Prossar avec 2 doigts Ja tuba da la pipatte du cAté carmé pour
faire sortir Iair. Toucher la goutta de sang avec la pointe da
Ia pipatte. Relacher doucament la pression sur e tube de la
pipatta pour y faife monter le sang jusqu'a la premigra ligne

6. Matlre la goutte de sang dans la paite chambre ronde
de la casselte en appliquant la painte de la pipette sur
la tampon blanc au fond. Faira attantion de déposer la
totalitd de sang (si nécessaire, tapoter doucement avac

la pipatta).
0

\
vo)

7. Ajoutez 5 gouttes de solution tampon dans la grande
chambra ronde de la casatta.

8. Attendre minimum 15 minutes pour lire le résultat
(maximum 30 minutes).

Remarque : Na pas jeter le matériel avac du sang {lancetie, pipette et tampon imbibé d'alcool) directement dans la poubefle.
Les mettra dans le sachet plastifié pour les proteger et eviter que quelqu'un sa contamine par mégarde avec le sang.

3. Interprétation du résultat (grande fanatre ovale)
Bande da contrdla C : la ligna du cot4 C doit toujours apparaitra

- Sialle n'ast pas présente lo test s'avérs INVALIDE | 1l faut alors le rafaire avec un nouveau fest

Bandes de test T

-5i 1 ou méme 2 bandes apparait{ssant) du coté T. le test est POSITIF pour la malaria.
- Si aucune bande n'apparait du caté T. le test est NEGATIF pour la malaria.

Test POSITIF
pour la malaria

Prasence de 2 bandes:
Une coie T el une chié C

Présence de 2 bandes:

Prasence d'una seule bande | STy a una bande c&1a T)
2cale TelunecotleaC | colé C

Test NEGATIF
‘pour la malaria

Test INVALIDE

Pas de bande cié C (méme

p 1 g
e —) @@-4
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Décharga : Les TDR sont fait sous la seula responsabilitd du voyageur et lui sont vendus sur sa demanda.
s Ll s it v -

Dr. V. D'Acremont, PMU Dec 2011



Dans tous les cas, quélque soit le résuliat du TDR, il est nécessaire de consullar une structure médicale au plus vi
(afin d'évaiuar la gravité do la malaria en cas de TOR positif ot do trouver ia cause de la fidvre on cas de‘u:l nag:um

3. Dans tous les cas. quelque soit le résuitat du TDR. il est nécessaire de consulter une structure médicale au plus vite
(afin d'évaluer la gravité de la malaria en cas de TDR positif et de trouver la cause de la fidvre en cas de TDR négatif).






Interview upon return

543

were interviewed upon return

(744 proposed)

387 had no medical problem

|

91

had fever durina the trip

52 20
performed mRDT consulted

¥

19
did neither

’

65

were sick without fever

2
1
e invali.
performed mRDT.

1 4 1
look L e e
SBET consu m ~ mRDT,

after 24 hours immediately

6

6

Berthod et al, Mal J 2017
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Would you take mRDT again for the next trip ?

488 ( 93%) travellers would take mRDT again | 55 (7%) travellers would NOT take mRDT

220 ‘reassuring’ 9 ‘Good health infrastructures on site’ (but one
would take mRDT if travel with children)

53 ‘to avoid unnecessary treatment’ 7 ‘l am not at risk’, ‘I avoid risk areas’

28 ‘especially useful when travelling with 5 ‘prophylaxis will be enough’

children’

11 ‘convenient, practical’ 5 ‘useless’

8 ‘help to react more quickly, autonomy’ 4 ‘Protection against mosquitoes bites will be
enough’

1 ‘I will take prophylaxis and RDT, even in a low 1 ‘enough knowledge of malaria’

risk area, because | had malaria’

167 No reason mentioned 24 No reason mentioned



Self-diagnosis by travelers and expatriates?

Observations:
« Main reason for declining mRDTs = fear of self-pricking
» Most difficult step = blood aspiration = choose easy-to-use transfer device

» Unexpected reasons for considering mRDTs (drug interactions, early
pregnancy)

Conclusion:

» Most of the travelers used mRDT according to instructions given

» Those who did not strictly adhere had reasonable reasons to do so

* Travelers felt more secure, especially when traveling with children

- | mis-diagnosis and inappropriate treatment by travelers and local clinics

- If travel clinics do not take the lead, travelers will take it!
Berthod et al, Malaria J 2017
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@ Malaria Rapid Diagnostic Test Kit X +

C 1 & amazon.co.uk/Diagnostic-International-Travellers-Accessories-Certified/dp/BO7IMFHIXZ & « 6 :
3% Applications ‘ Intranet Unisanté (@) Ecosia - the search... G Google B Webmail Swisstph .(-: PubMed - NCBI ™M Gmail Blaise EJij EKRM - OneNote O... '_I UpToDate »

E ama;on.co.uk Health & Personal Care Q Hello, Sign in Try \ ’

Account & Lists + Orders Prime ~ .". Basket

Deliver to o
@ Switzerland Today's Deals Vouchers AmazonBasics BestSellers Gift Ideas New Releases  Gift Cards > | 30-day ffee trlal

Health & Personal Care  Best Sellers ~ Sex & Sensuality ~ Hair Removal ~ Men's Grooming  Dental Care  Mobility Aids  Diet & Nutrition ~ Health Care

Hair Care Subscribe & Save  Vouchers

Customers who viewed Malaria Rapid Diagnostic Test Kit for International Travellers. 3 Tests... also viewed

One Step: 5 x GP/Medical One Step: 10 x GP/Medical Malaria Test
Professional Malaria - Professional Malaria £45.11 vprime
. r_ Diagnostic Test Packs : r Diagnostic Test Packs 2 used and new from £45.11
AW e KRS ZW e FEEEAS
o T £7.89 o). £10.99
7 "'\4 1 used and new from £7.89 J N 1 used and new from £10.99
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Health & Personal Care  Best Sellers  Sex & Sensuality ~ Hair Removal  Men's Grooming  Dental Care  Mobility Aids  Diet & Nutrition ~ Health Care  Hair Care  Subscribe & Save  Vouchers

Malaria Rapid Diagnostic Test Kit for £30.00
International Travellers. 3 Tests & All & FREE Delivery in the UK. Delivery
o~ Accessories, Detailed User Guide, 16 Details
- pg Malaria Guide. Assembled in UK. This item does not ship to
A CE Certified. Exp 31/7/2021. Only SwRZCHN). LA
bsyor\?a%rex Ltd I stock:
SER wrWwirr v 7 customer reviews Quantity: 1 v
H Price: £30.00 & FREE Delivery in the UK. Delivery
= Details ‘. Add to Basket I
- Get a £20 gift card upon approval for the Amazon

a
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Platinum Mastercard. Terms apply.
Note: This item is eligible for click and collect. Details

1 new from £30.00

« > Malaria kills nearly half a million people per year.
Late diagnosis allows malarial parasites to
reproduce unchecked in the blood stream and
overwhelm the organs until death ultimately occurs.
This is a must-have kit for anyone travelling to a

E Buy Now |

Sold by Malarex Ltd and Fulfilled by
Amazon.

Add gift options

© Deliver to Switzerland
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MRDTs available on internet for self-diagnosis

11 products:

|

8 products:

3 not appropriate: - not manufactured anymore
- start up production for order >10,000 tests!
- detecting antibodies instead of antigens...

- N° tests per kit: 1 to 5 (24)
- Price per test: 4 to 21 €

- WHO testing: 3V,2 X, 3 ?
- CE marked: 5 YES

Number of samples identified (%)

False positive lines

Pv, Po and Pm

P. falciparum P. vivax P. ovale P. malariae (n=35) malaria negative (n=10
RDT product PD <<1,000/ul PD >1,000/ul (n=15) (n=15) (n=5) Pf test line Pf test line Pan/Pv test
(n=15) (n=40) line
CareStart 15 (100 40 (100) fiscoof  Jacenf 3 (60.0) 4 (114
Immunoquick 15 (100 40 (100) 4(114)
Labstix 15 (100 40 (100) {15 100f  f1saoof 15 (100 33 (94.3) m
OneStep 15 (100 40 (100) 12 (80.0) 28 (80.0) 7 (70.0 3 (30.0)
OptiMAL 11 (733) 39 (97.5)" 13 (86.7)" 1(6.7) 3 (60.0) 2(57) 1(10.0) 1(100)
Sanitoets 13 (86.7) 39 (97.5)" 12 (80.0)° 7 (46.7) 2 (400) 2(57* > 1 Pfremaining antigens
SDFK63 15 (100 40 (100) 3 (60.0) 3 (86)*
TODA 15 (100 40 (100) 14 (93.3) 3 (20.0) 4 (80.0) 1(29)* 1(100)

Maltha et al, Plos One 2013



Take home message

« Microscopy & mRDT have similar diagnostic performance for malaria

A safe strategy to manage imported malaria is to use mRDT & microscopy
(sequentially if necessary); it saves time and ressources

« The prozone effect exists for HRP2 band of mRDT but not pLDH]_

« HRP2 deletion is widespread
—>need to use a combo PFHRP2 / Pan-pLDH test

« Us-mRDT do not add much for the management of clinical cases

*mRDT for self-diagnosis of travelers is safe and useful, provided good oral
and written information is provided and a blank run is performed

*mMRDT ordered on the internet are not all reliable
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