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A reliable test available at time and place of need…

Is there a better malaria diagnostic test for travelers?



4WHO FIND Malaria RDT evaluation programme Round 4

Antigen targets for mRDTs



5

Abanyie et al, Malaria J 2011

State of malaria diagnostic testing at clinical laboratories

in the United States, 2010: a nationwide survey

17%

RDT 

used

Quality of microscopy in non-endemic countries



Stauffer et al, CID 2009

Real malaria

Remaining antigens

PCR

RDT microscopy

Travelers or migrants attending 3 hospitals in Minnesota, USA

Performance of mRDTs



Rossi et al, Malar J 2012

Using both RDT + microscopy increases sensitivity 

(Unisanté)

Rossi et al, Malaria J 2012 
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All confirmed positive by PCR

Microscopy

positive

Microscopie

negative

RDT positive
137

6 became severe

5

0 became severe

RDT negative
4

0 became severe

2028

0 became severe

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

2 became RDT and BS positive (at day 1 and 6)

1999-2007

Diagnostic strategy (Unisanté)

Rossi et al, Malaria J 2012 



Oucome before and after implementation of mRDT

Enane et al, JPIDS 2019

Outcome Pre-mRDT Post mRDT

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



Fever upon return from endemic area

mRDT

Immediate oral/iv

antimalarial

Microscopy

within 3 hours

Microscopy

within 3 hours

Switch to iv

antimalarial

if density >2%

Switch to iv

antimalarial

if density >2%

Daily microscopy

up to negative

Repeat

mRDT daily

if fever

persists

(up to twice)

Continue

antimalarial

Daily microscopy

up to negative

Positive Negative

Positive Negative Positive Negative

Diagnostic strategy during the day

for the last 20 years in Lausanne, Switzerland



Fever upon return from endemic area

mRDT

Immediate oral/iv

antimalarial

Danger signs or

platelets < 100 G/l

Microscopy

within 3 hours

Delayed

microscopy

Switch to iv

antimalarial

if density >2%

Immediate oral/iv

antimalarial

Daily microscopy

up to negative

Repeat

mRDT daily

if fever

persists

(up to twice)

Continue

antimalarial

Daily microscopy

up to negative

Positive Negative

Positive Negative Positive Negative

YES

NO

Diagnostic strategy at night / WE

for the last 20 years in Lausanne, Switzerland



WHO/FIND product testing for P Falciparum malaria

Round 7 (2016)



WHO/FIND product testing for P vivax malaria

Round 7 (2016)



14WHO FIND Malaria RDT evaluation programme Round 4

WHO/FIND product testing for P v & Pf malaria



15WHO FIND Malaria RDT evaluation programme Round 4

WHO/FIND product testing for P v & Pf malaria
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1000 febrile children

397 RDT 

positive

603 RDT 

negative

12 
LOF

573 (97%) 

cured

18 (3%) 

still sick

2 RDT +

14 cured
2 deaths

RDT – / BS –

2 LOF

Day 0

≥ Day 7

D’Acremont et al, CID 2010

Clinical outcome of children managed with mRDT in Tanzania



mRDT and the prozone effect

Gillet et al, Malar J 2011

• 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
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HRP2 deletions Africa (2017)
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HRP2 deletions Asia (2017)

China

India

Bangladesh



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



Barber et al, J clin Microbiol 2013 

P. Falciparum

n=121

P. Vivax

n=41

P. 

Knowlesi

n=129

Band Pf-HRP2 Pan-pLDH

All patients 98% 91% 95% 74%

No pre-referral

treatment
- 90% 100% 88%

Severe patients 100% 100% 100% 95%

Band Pan-aldolase

All patients 44% 56% 23%

Sensitivity of mRDT for P knowlesi
(PCR standard)



• 2/2028 (0,2%) patients initially Pf negative became RDT and BS positive

at day 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 

Serial testing in travelers: is it useful ?



7 Euros…

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



Standard mRDT

Faint line at

10 parasites/µL

us-mRDT

Faint line at

1 parasite/µL

1’000    100    10      1     0.1    neg

us-mRDT



Hofmann et al, J Infect Dis 2019

Would us-mRDT be useful in travelers?

6/3149 (0.2%) 

additional

parasitaemia



Distributions of parasite density in febrile children and adults 

in Dar es Salaam, Tanzania



Long term travel/work

Changing itinerariesVery low to moderate risk malaria zones

Remote areas

Standby emergency treatment and mRDTs in travelers



Choices of travelers leaving to 

moderate-low endemicities

31

Voumard et al, Mal J 2015



Travelers proposed mRDT
Reasons to propose mRDT

(multiple entries possible)

All travellers included

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:

travel with children

pregnancy (known/desired) 

expatriates

VFR

serious drug interactions

52 (8%)

12

8

8

2

2

Berthod et al, Mal J 2017



Instructions écrites
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Interview upon return (744 proposed)

36

Berthod et al, Mal J 2017



Aweil, South Sudan 2014
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Berthod & D’Acremont, CISTM 2013

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   ‘I am not at risk’, ‘I avoid risk areas’

28 ‘especially useful when travelling with

children ’

5  ‘prophylaxis will be enough’

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

risk area, because I had malaria’

1  ‘enough knowledge of malaria’

167 No reason mentioned 24 No reason mentioned

Would you take mRDT again for the next trip ?



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

Self-diagnosis by travelers and expatriates? 
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mRDTs available on internet for self-diagnosis

Maltha et al, Plos One 2013

11 products: 3 not appropriate:   - not manufactured anymore

- start up production for order >10,000 tests!

- detecting antibodies instead of antigens…

8 products: - WHO testing: 3 √√√√, 2 X, 3 ? - N° tests per kit: 1 to 5 (24)

- CE marked: 5 YES           - Price per test: 4 to 21 €

1 Pf remaining antigens



• 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 Pf-HRP2 / 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

• mRDT ordered on the internet are not all reliable

Take home message



THANKS FOR YOUR 

ATTENTION
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