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Nested PCR targeting SSU rRNA gen
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26-02-2002 Malaria differentiatie nested PCR (Snounou et al)

2500553 Microscopisch P. ovale, geen amplificatie in geen van de vier specifieke PCR’s
wel plasmodium bandje.

Sequencing of (partial) SSU rRNA gen

JOURNAL OF CLINICAL MICROBIOLOGY, Sept. 1996, p. 2287-2289 Vol. 34, No. 9
0095-1137/96/$04.00+0
Copyright © 1996, American Society for Microbiology

NOTES

Sequence Variation in the 18S rRNA gene, a Target for
PCR-Based Malaria Diagnosis, in Plasmodium ovale
from Southern Vietnam
FUMIHIKO KAWAMOTO,'* HIROFUMI MIYAKE,” OSAMU KANEKO,* MASATSUGU KIMURA,*

NGUYEN THI DUNG,” NGUYEN THE DUNG,” QING LIU,' MIAN ZHOU,' LE DUC DAO,"
SHINTARO KAWAL’ SHIN ISOMURA,' AND YUSUKE WATAYA?

JOURNAL OF CLINICAL MICROBIOLOGY, Mar. 2004, p. 1214-1219 Vol. 42, No. 3
0095-1137/04/$08.00+0 DOI: 10.1128/JCM.42.3.1214-1219.2004
Copyright © 2004, American Society for Microbiology. All Rights Reserved.

Development of a Real-Time PCR Assay for Detection of Plasmodium
falciparum, Plasmodium vivax, and Plasmodium ovale
for Routine Clinical Diagnosis

F. Perandin," N. Manca,'* A. Calgeraro,2 G. Piccolo,” L. Galati,? L. Ricci,> M. C. Medici,?
M. C. Arcangeletti,” G. Snounou,* G. Dettori,” and C. Chezzi>

P. vivax, and P. ovale 18S rRNA gene, in accordance with the sequences quoted
by Snounou et al. (23)."




Plasmodium species specific PCR
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LEIDS UNIVERSITAIR MEDISCH CENTRUM

Improved malaria real-time PCR (1,2,4-6)

Multiplex real-time PCR

Plasmodium-species-specific forward primers and Plasmodium-specific reverse primer

An approx. 150-bp fragment Plasmodium-specific 18S sequences

Plasmodium-species-specific detection probes

Detection limit 20 parasites/mL (tested for P. falciparum)

Adegnika, A. A,, J. J. Verweij, S. T. Agnandji, S. K. Chai, L. P. Breitling, M.
Ramharter, M. Frolich, S. Issifou, P. G. Kremsner, and M. Yazdanbakhsh. 2006.
Microscopic and sub-microscopic Plasmodium falciparum infection, but not
inflammation caused by infection, is associated with low birth weight. Am J Trop Med
Hyg 75:798-803.

Muller-Stover, ., J. J. Verweij, B. Hoppenheit, K. Gobels, D. Haussinger, and J.
Richter. 2008. Plasmodium malariae infection in spite of previous anti-malarial
medication. PARASITOL.RES. 102:547-550.

Niesters, H. G. 2002. Clinical virology in real time. J.Clin.Virol. 25 Suppl 3:S3-12.

Rougemont, M., M. Van Saanen, R. Sahli, H. P. Hinrikson, J. Bille, and K. Jaton.
2004. Detection of four Plasmodium species in blood from humans by 18S rRNA gene
subunit-based and species-specific real-time PCR assays. J Clin Microbiol 42:5636-
5643.

Shokoples, S. E., M. Ndao, K. Kowalewska-Grochowska, and S. K. Yanow. 2009.
Multiplexed real-time PCR assay for discrimination of Plasmodium species with
improved sensitivity for mixed infections. J Clin Microbiol 47:975-980.

Wiria, A. E., M. A. Prasetyani, F. Hamid, L. J. Wammes, B. Lell, I. Ariawan, H. W.
Uh, H. Wibowo, Y. Djuardi, S. Wahyuni, I. Sutanto, L. May, A. J. Luty, J. J. Verweij,
E. Sartono, M. Yazdanbakhsh, and T. Supali. 2010. Does treatment of intestinal
helminth infections influence malaria? Background and methodology of a longitudinal
study of clinical, parasitological and immunological parameters in Nangapanda, Flores,
Indonesia (ImmunoSPIN Study). BMC Infect Dis 10:77.
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Improved malaria real-time PCR (1,2,4-6)

Different results with different P. ovale probes

Plasmodium primers

(1,2,5,6)
PFal-F
PViv-F
POvait-F
POva2-F
PMal-F
Plas-171R

P. falciparum(1,2,6)
XS_Pfal114

P. vivax(2,6)
XS_vivax133

P. ovale
XS_ovale90(2,6)
XS_ovale90-type2(6)

P. malariae(2,6)
XS_malariae89

5'-CCG ACT AGG TGT TGG ATG AAA GTG TTA A-3'
5'-CCG ACT AGG CTT TGG ATG AAA GAT TTT A-3'
5'-CCGACTAGGTTTTGGATGAAAGATTTTT-3'
5'-CCAACTAGGTTTTGGATGAAAAGTTTTT-3'
5'-CCGACTAGGTGTTGGATGATAGAGTAAA-3'
5-AACCCAAAGACTTTGATTTCTCATAA-3'

Yakima Yellow 5-CTTTCGAGGTGACTTTTAGAT-3’ XSQ

FAM 5-TTTTCTCTTCGGAGTTTATT-3' XSQ

Texas Red 5-CCCGAAAGGAATTTTCTTATT-3 XSQ
Texas Red 5-TCCAAAAGGAATTTTCTTATT-3'’XSQ

Quasar705 5-AGCTATCTAAAAGAAACACTCAT-3’ XSQ

M19172

X13926
L48986/L.48987
X99790/J001527
M54897

All above

M19172

X13926

L48986/L.48987
X99790/J001527

M54897

RFU

Amplification

N: Nijmegen in duplo

Normal Po (two probes)/f////*,
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Two Species of Plasmodium ovale * JID 2010:201

Two Nonrecombining Sympatric Forms
of the Human Malaria Parasite
Plasmodium ovale Occur Globally

Colln J. Sutherland”’ Naowarat Tanomsing,® Debbie Nolder,' Mary Oguike,” Charlie Jennison,

hon Pukri 5# Christiane Dolecek,” Tran Tinh Hien,” Virgilio E. do Rosario," Ana Paula Arez,"
Jodo Pinto," Pascal Michon,”” Ananias A. Escalante,” Francois Nosten,"’® Martina Burke,' Rogan Lee,"”
Marie Blaze,' Thomas Dan Otto,’ John W. Barnwell," Arnab Pain,’ John Williams,' Nicholas J. White,*
Nicholas P. J. Day,*” Georges Snounou,'*"** Peter J. Lockhart,” Peter L. Chiodini,'* Mallika Imwong,®
and Spencer D. Polley’

» Type 1: P. ovale curtisi Christopher F. Curtis (1939-2008)

» Type 2: P. ovale wallikeri David Walliker (1940-2007)

An observational study of malaria
Open in British travellers: Plasmodium ovale
~ wallikeri and Plasmodium ovale curtisi
differ significantly in the duration
of latency

Debbie Nolder,! Mary C Oguike,? Hector Maxwell-Scott, 2> Hatoon A Niyazi,?
Valerie Smith," Peter L Chiodini,"® Colin J Sutherland’-?3

The geometric mean latency period in P ovale wallikeri was 40.6 days (95% CIl 28.9 to
57.0), whereas that for P ovale curtisi was more than twice as long at 85.7 days (95%
Cl66.1 to 111.1; p=0.002).

JCM
Jounals ASM.org MINIREVIEW

Recent Advances in Detection of Plasmodium ovale: Implications of
Separation into the Two Species Plasmodium ovale wallikeri and
Plasmodium ovale curtisi

Hans-Peter Fuehrer,® Harald NoedI®

Institute of Parasitology, Department of Pathobiology, University of Veterinary Medicine Vienna, Vienna, Austria®; Institute of Specific Prophylaxis and Tropical Medicine,
Medical University of Vienna, Vienna, Austria®

Cross-reaction P. malariae PCR with other Plasmodium species?

» NCBI blast search probe sequence (18S)
— P. malariae

P. malariae type 1

P. malariae type 2

P. brasilianum

(1316) 1316 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420
Pbras_AF130735 (530) GACTAGGTGTTGGATGATAGAGTAAARAATAAAAGGGACATTCATATATATGAGIGTTICTTTTAGATAGCT TCCTTCAGTACCT TATGAGARATCAAAGTCTTTGGGTTC
Pm_1_AF487999(1141) GACTAGGTGTTGGATGATAGAGTAAAAAATAARAGAGACATTC-——~ATATGAGTGT TTCTTTTAGATAGCTTCCTTCAGTACCT TATGAGARATCAAAGTCTTTGGGTT(

Pm_AB489195(1068) GACTAGGTGTTGGATGATAGAGTAARAAATAAAAGAAATATTCATAT TAATGAGTATTICTTTTAGATAGCT TCCTTCAGTACCT TATGAGARATCAAAGTCTTTGGGTTC
Pm_2_AF488000(1141) GACTAGGTGTTGGATGATAGAGTAAAAAATAAAAGAGACATTCATATATATGAGTGT TTCTTTTAGATAGCTTCCTTCAGTACCTTATGAGAAATCAAAGTCTTTGGGTT(
PmM_AF145336 (530) GACTAGGTGTTGGATGATAGAGTAAAAAATAAAAGAGACATTCATATATATGAGTGTTTCTTTTAGATAGCTTCCTTCAGTACCTTATGAGARATCARAGTCTTTGGGTTC
Pm_M54897(1312) GACTAGGTGTTGGATGATAGIGTAAAAAATAAAAGAGACATTCT TATATATGAGTGTTTCTTTTAGATAGCTTCCTTCAGTACCTTATGAGAAATCAAAGTCTTTGGGTT(

Pmal89_XS_Q705 (1) TGAGTGTTTCTTTTAGATAGCT
PmalF  (3) GACTAGGTGTTGGATGATAGAGT:
PlasR (1) TTATGAGAAATCAAAGTCTTTGGGTT-
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The Microscopical Diagnosis of Human Malaria, 1963, Field et al

* Malaria parasites of primates resembling P. malariae
— P, hylobati (Java gibbon)
— P inui (Asian macaque)
— P. giarardi (Madagascar lemur)
— P, brasilianum (Brazilian monkey)

* Malaria parasites of man through mosquitoes to monkeys or
apes
— P. malariae (Laveran, 1881)

* Malaria parasites of lower monkeys through mosquitoes to man
— P, brasilianum (Gender & von Berenberg-Gossler, 1908)

Monkeys of the rainforest in French Guiana are natural
reservoirs for P. brasilianum/P. malariae malaria

Parasitology (2000), 120, 11-21

T.FANDEUR™, B.VOLNEY', C.PENEAU® and B.DE THOISY?

» The high degree of DNA homology in the sequences of the
SSUrRNA and msp17-like genes is consistent with other
characterizations demonstrating a taxonomic relationship
between P. brasilianum and P. malariae species.

» Our results provide further evidence that P. brasilianum and
P. malariae are virtually identical and should probably be
considered to be a single malaria species.

* P malariae = P. brasilianum

Real-time P. falciparum PCR in pregnant women from Gabon (n=140)
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Malaria PCR in human volunteers studies
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Method

sensitivity

Thick blood film (expert)

50000 parasites/ml 0.001%

Thick blood film (routine labs UK)* 500000 parasites/ml 0.01%

PCR (LUMC/Nijmegen)

20-50 parasites/ml 0.0000002%

* Milne et al.




Kaisar et al. Malaria Journal 2013, 12:169
http://www.malariajournal.com/content/12/1/169 MALARIA
0 JOURNAL

RESEARCH Open Access

Epidemiology of Plasmodium infections in Flores
Island, Indonesia using real-time PCR

"2 Firdaus Hamid'?, Linda J Wammes? Erliyani Sartono?,

J-Z,S

Maria MM Kaisar'~, Taniawati Supali', Aprilianto E Wiria
Adrian JF Luty*, Eric AT Brienen?, Maria Yazdanbakhsh?, Lisette van Lieshout”" and Jaco J Verwei

P. falciparum % 2008
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Kaisar et al. Malaria Journal 2013, 12:169
http://www.malariajournal.com/content/12/1/169 (Y MALARIA
JOURNAL

RESEARCH Open Access

Epidemiology of Plasmodium infections in Flores
Island, Indonesia using real-time PCR

Maria MM Kaisar ', Taniawati Supali', Aprilianto E Wiria', Firdaus Hamid"”, Linda J Warmmes’, Erliyani Sartono?,
Adrian JF Luty”, Eric AT Brienen® Maria Yazdanbakhsh?, Lisette van Lieshout> and Jaco J Verweij**

P. vivax % 2008 Pv microscopy: 0.7%
Pv PCR: 13.2%

40%
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Immunobiology 218 (2013) 706-711

t Immunobiology

Contents lists available at SciVerse ScienceDirect :

Immunobiology

journal homepage: www.elsevier.com/locate/imbio

Parasitic infections and immune function: Effect of helminth infections in a
malaria endemic area

Anna G.C. Boef?, Linda MayP, David van Bodegom?, Lisette van Lieshout?, Jaco J. Verweij!,
Andrea B. Maier?, Rudi G.J. Westendorp?, Ulrika K. Eriksson*

Malaria PCR n=610 (% positives)

P. falciparum 85.6
P. ovale 4.3
P. malariae 9.2
P. vivax 0

85.6% of apparently healthy participants testing positive
All participants under 30 years of age testing positive

Multiplex real-time PCR for diagnosing malaria in a non-endemic
setting: a prospective comparison to conventional methods

RHT Nijhuis, L. van Lieshout, JJ Verweij, ECJ Claas, E Wessels

EJCMID in press

PCR + TS+ Ts- Qec+  QBC- RDT + RDT -
Pf 39 35 4 | 34 5 37 2
Pv 6 6 0 6 0 5 1
Po 7 7 0 7 0 1 6
Pm 4 2 2 2 2 1 3
Total 56 50 6 49 7 a4 12

PCR negative/RDT+ n=6 (one patient after treatment, five no history of malaria)

PCR negative and other methods positive n=1 (one patient after treatment)

PCR negative and other methods negative n=776




A large focus of naturally acquired Plasmodium knowlesi
infections in human beings

Balbir Singh, Lee Kim Sung, Asmad Matusop, Anand Radhakrishnan, Sunita S G Shamsul, Janet Cox-Singh, Alan Thomas,
David J Conway

THE LANCET - Vol 363 « March 27, 2004 » www.thelancet.com www.thelancet.com/planetary-health Vol 1 June 2017

ETZ Multiplex real-time malaria PCR

P. falciparum, P. vivax, P. ovale c/w, P. malariae, P. knowlesi, PhHV

1. Adegnika AA, Verweij JJ, Agnandiji ST, Chai SK, Breitling LP, Ramharter M, Frolich M, Issifou S, Kremsner PG,
Yazdanbakhsh M. 2006. Microscopic and sub-microscopic Plasmodium falciparum infection, but not inflammation
caused by infection, is associated with low birth weight. Am. J. Trop. Med. Hyg. 75:798-803.

2. Muller-Stover |, Verweij JJ, Hoppenheit B, Gobels K, Haussinger D, Richter J. 2008. Plasmodium malariae infection
in spite of previous anti-malarial medication. Parasitol. Res. 102:547-550.

3. Wiria AE, Prasetyani MA, Hamid F, Wammes LJ, Lell B, Ariawan |, Uh HW, Wibowo H, Djuardi Y, Wahyuni S,
Sutanto |, May L, Luty AJ, Verweij JJ, Sartono E, Yazdanbakhsh M, Supali T. 2010. Does treatment of intestinal
helminth infections influence malaria? background and methodology of a longitudinal study of clinical, parasitological
and immunological parameters in nangapanda, flores, indonesia (ImmunoSPIN study). BMC Infect. Dis. 10:77-2334-
10-77.

4. Rougemont M, Van Saanen M, Sahli R, Hinrikson HP, Bille J, Jaton K. 2004. Detection of four plasmodium species
in blood from humans by 18S rRNA gene subunit-based and species-specific real-time PCR assays. J. Clin. Microbiol.
42:5636-5643.

5. Shokoples SE, Ndao M, Kowalewska-Grochowska K, Yanow SK. 2009. Multiplexed real-time PCR assay for
discrimination of plasmodium species with improved sensitivity for mixed infections. Journal of Clinical Microbiology.
47:975-980.

6. Bauffe F, Desplans J, Fraisier C, Parzy D. 2012. Real-time PCR assay for discrimination of plasmodium ovale curtisi
and plasmodium ovale wallikeri in the ivory coast and in the comoros islands. Malaria Journal. 11:307.

7. Divis PC, Shokoples SE, Singh B, Yanow SK. 2010. A TagMan real-time PCR assay for the detection and
quantitation of plasmodium knowlesi. Malar J. 9:344-2875-9-344. doi: 10.1186/1475-2875-9-344; 10.1186/1475-2875-
9-344.

8. Van den Bijllaardt W, Ritmeester W, Verweij JJ. Multiplex real-time malaria PCR, Unpublished.

Validation in-house real-time PCR

In-house real-time PCR

Pf Pf/Pm Pv Poc/w Pm Pk neg

Micr/PCR
Pf 17
Pf/Pm* 3
Pv 9
Po 4/0
Pm 2
Pk 5
Neg/dub 13

* Mixed infection PCR only
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loop-mediated isothermal amplification (LAMP) Malaria LoopAM pe

() Turbidity LAMP detection using Loopamp
o 82 e Realime Turbidmeter LA-500
Increase in graph ndicate positve
LAMP ampification (ndicated with -
l € 2o ‘Salmonele) whereas no oPEN § AccEss Fraely availableanline “@'PLOS |on
; amplification curve indicates
y nogative LAVIP ampificaton X . .
= .l (cicatodwith no Saimorole) Loop Mediated Isothermal Amplification (LAMP) T
3 Uil e a n e et a Ml ol 2019
! otal, 2016) Accurately Detects Malaria DNA from Filter Paper Blood DO/ T0T188/412935 01505599 oy
- > Ty Samples of Low Density Parasitaemias
frr—y %
(b) Calcein dye ‘Color change using DNA Berit Aydin-Schmidt™*>, Weiping Xu'>, Iveth J. Gonzilez?, Spencer D. Polley™*, David Bell®, RESEARCH Open Access
intercalating dye, Calcein. Color Delér Shakely', Mwinyi I Msellem’, Anders Bjorkman', Andreas Martensson'*®

changes from oranga to green

(msge tea rom 0 vl Evaluation of non-instrumented nucleic acid
53.2:%23?;%}‘&2&%3:::“ amplification by loop-mediated isothermal
e I J amplification (NINA-LAMP) for the diagnosis of
. 1 10.1186/512936-01 - MALARIA i3 1 i 1
om0 @ OURNAL malaria in Northwest Ethiopia
e 7 sbsavaton g DA 4

fluorescence SYBR Green | dye.
Notable color changes from orange|
to green, indicate posttive reaction
(i.,image adapted from Chen et al.
2017). The LAMP positive tubes

Meslo Sema”, Ab

RESEARCH Open Access Robert Burton’,

1w Bayih', Ssay Getie', Gebeyaw Getnel', Dylan Guelig
Pillai**

st g o Field deployment of loop-mediated isothermal
e st om Tao o1 - amplification for centralized mass-screening of S—
asymptomatic malaria in Zanzibar: a
@) Hydroxynaphtnol bue (HNB) dye LAWP end-poin defecton using e .
PR Fesive LMP ampicaton pre-elimination setting Diagnostic Microbiology and Infectious Disease

e placbisor - Ulrka Mo, Mwinyi Kharmis’, Beit Aydin-Schmidt', All K Abass
(ubo labeled 1), image adapted Iveth J Gonzélez’, Andreas Martensson'“%, Aulah § AIP, Anders B
from Luo et al 2014

Journal homepage: wivw.elsevier.com locate/diagmicrobio

Parasitology
o - NINA-LAMP compared to microscopy, RDT, and nested PCR for the @
@ G st et Secropnorsie Y0 o detection of imported malaria

Joicate by -4, negatvo naiod Abu Naser Mohon **, Lydia Da-Yeong Lee *, Abebe Genetu Bayih °, Asongna Folefoc °, Dylan Guelig &
Cuadros etal Malar ) (2017) 1620 Robert A. Burton ¢, Paul LaBarre ©, Wilson Chan ", Bonnie Mcatherall ¢, Dylan R. Pillai *-*

001101186/51293 016-165.8 Malaria Journal

LAMP kit for diagnosis of non-falciparum

) malaria in Plasmodium ovale infected patients
magnesium pyrophosphate, Mg,P,O-, J Cudros"®, esanca Mt ez veth | Gorizle’, Yaier C Ding’ Ramon PerezTanorat”

Gerardo Rojo-Marcos®, Peia Gomez-Hermuz' and Jose Miguel Rubio’

', PLOS ‘ ONE OPEN & ACCESS Freely available online @PLOS ‘ ONE

OPEN a ACCESS Freely available online

Loop Mediated Isothermal Amplification (LAMP) Loop Mediated Isothermal Amplification (LAMP)
Accurately Detects Malaria DNA from Filter Paper Blood Accurately Detects Malaria DNA from Filter Paper Blood
Samples of Low Density Parasitaemias Samples of Low Density Parasitaemias

Berit Aydin-Schmidt'®*®, Weiping Xu'?, Iveth J. Gonzalez?, Spencer D. Polley>*, David Bell, Berit Aydin-Schmidt'®*®, Weiping Xu'®, Iveth J. Gonzalez?, Spencer D. Polley**, David Bell,

Delér Shakely', Mwinyi I. Msellem?, Anders Bjérkman', Andreas Martensson'®° Delér Shakely', Mwinyi |. Msellem’, Anders Bjérkman', Andreas Martensson'®°
Fever patients ABl-extracted DNA (n=865)
Sensitivity % (95% CI) Specificity % (95% Cl) PPV % (95% Cl) NPV % (95% Cl) Kappa value Table 3. Asymptomatic individuals with discordant results.
Pan-LAMP 915 (84.8-95.8) 100 (99.5-100) 100 (96.6-100) 98.7 (97.6-99.4) 095
PELAMP 863 (78.7-92.0) 100 (99.5-100) 100 (96.4-100) 97.9 (96.6-98.8) 092 D Parasites/uL* Pan LAMP of LAMP Nested PCR Real-time PCR
Fever i including Chelex ted DNA (n=823+42) 1 B + + - Pf
Sensitivity % (95% CI) Specificity % (95% Cl) PPV % (95% Cl) NPV % (95% CI) Kappa value 2 3 + + - Pf
Pan-LAMP 983 (94.0-99.8) 100 (99.5-100) 100 (96.8-100) 99.7 (99.0-100) 099 3 10 + + Pm Pf/Pm
PFLAMP 983 (94.0-99.8) 100 (99.5-100) 100 (96.8-100) 99.7 (99.0-100) 099 4 <1 + + - Pf
y ic indivi Chelex d DNA (n=465) g s - - S BB
6 5 + + Pm Pf/Pm
Sensitivity % (95% CI) Specificity % (95% CI) PPV % (95% CI) NPV % (95% CI) Kappa value - 2 7 5
= = m m
Pan-LAMP all species 907 (79.7-96.9) 100 (99.1-100) 100 (92.7-100) 98.8 (97.2-99.6) 095 s 3 . N m PE/Pm
Pan-LAMP P.f* 97 (84.2-99.9) 100 (99.1-100) 100 (89.1-100) 99.8 (98.7-100) 097 B q . _ ) BF
Pan-LAMP P.m.** 769 (46.2-95) 100 (99.1-100) 100 (69.2-100) 993 (97.9-99.9) 089 it ) p =
PRLAMP P.fx¥* 927 (80.1-98.5) 100 (99.1-100) 100 (90.7-100) 993 (98.0-99.9) 096 - q _ _ - -
12 2 - - Pm Pm

gold standard (real- time PCR corrected Cytochrome b nested PCR)




Diagnostic Microbiology and Infectious Disease 85 (2016) 149-153

Contents lists available at ScienceDirect on
e
Diagnostic Microbiology and Infectious Disease
'Db
journal homepage: www.elsevier.com/locate/diagmicrobio e

Parasitology

NINA-LAMP compared to microscopy, RDT, and nested PCR for the

detection of imported malaria

Abu Naser Mohon *P, Lydia Da-Yeong Lee 2, Abebe Genetu Bayih °, Asongna Folefoc ®, Dylan Guelig €,
Robert A. Burton €, Paul LaBarre €, Wilson Chan °, Bonnie Meatherall ¢, Dylan R. Pillaj ¢+

nested PCR.

Sensitivity and specificity of LAMP and BinaxNOW in comparison with microscopy and

Test

Nested PCR

Sensitivity (%) (95% Cl)  Specificity (%) (95% CI)

LAMP Overall
P. falciparum
Non-falciparum
BinaxNOW  Overall
P. falciparum
Non-falciparum

Foam insulation

PCR tube

Phase change material (PCM)

100 (93.6-100) 98.6 (91.1-99.9)
97.6 (85.9-99.9) 100 (95.3-100)
100 (86.3-100) 99.1(94.3-100)
85.9 (75.2-92.7) 986 (91.1-99.9)
905 (76.5-96.9) 100 (95.3-100)
710 (51.8-85.1) 99.1(94.3-100)

ic reaction

Vacuum thermos

1 parasite/pL

P. falciparum lower limit of 5 parasites/uL for
both Pan and Pf primer sets, for P. vivax it was

After 40 minutes, turbidity was measured by naked eye by 3 independent readers.
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Positive LAMP result Negative LAMP result
Truly positive samples 235 3
Truly negative samples 3 759
Positive predictive Negative predictive
Sensitivity Specificity value value
98.7% 99.6% 98.7% 99.6%
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Commercial available, good sensitivity and specificity

Point of care test? No species identification, no quantification.




Verification ETZ lllumigene Malaria

In-house real-time PCR

Pf Pv Poc/w Pm Pk neg
llumigene
Positief 7 4 1 2 3

Speci 14262 p jum vivax: 1,000 i 1L Overall Results
O  Al(%) Score
P. vivax nucleic acid present | ] ¢ 24(60.0) 2
Incorrect Plasmodium species 125 0
Plasmodium sp. detected 5(12.5) 1
No Plasmodium nucleic acid detected 8(20.0) -1
P. falciparum nucleic acid not detected (Pf 2 (50) 2
only identification labs)
r T T T T 1 0
0 6 12 18 24 30
Number of Reports

Verification ETZ lllumigene Malaria

In-house real-time PCR

Pf Pv Poc/w Pm Pk neg

llumigene
Positief 7

4

Specimen : 4262  pjasmodium vivax: 1,000 parasites/mL Detection Method 1

Al (%)
Next Generation Sequencing lllumina 1 (2.6)
Other 1 (26)
PCR: single target 2 (5.1)
LAMP 3 (7.7)
PCR: Nested 5 (12.8)
PCR: Multiplex 13 (33.3)
Real-Time Single target 14 (35.9)
r T T T T 1
0 4 8 12 16 20
Number of Reports
] Prasmodium vivax nucteic acid present ] incorrect Prasmodium species ] Plasmodium sp. detected
[ No Plasmodium nuceic acid detected [ Plasmodium falciparum nucleic acid not detected (Pf only identification
s)
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Conclusions

» DNA-based diagnostics highly sensitive and specific

* Know your assay
— What does it detect
— What does it miss
— Regular updates

« LAMP
— High NPV
— No species differentiation (llumigene)
— No quantification
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Future of malaria diagnostics

Future?
 Antigen test 15 minutes e
A
M f"\?
—

+ DNA isolation 1-6
samples 15-20 minutes

* Reduce Your Run Times to
Less Than 40 Minutes

L Center of Infectious Diseases
C Department of Parasitology

Future of malaria diagnostics

* Microscopy

RDT and microscopy

LAMP and microscopy
— LAMP negative

— LAMP positive and microscopy

Fast PCR
— It’s a matter of logistics
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Thanks for listening

Questions?

Jaco J. Verweij
j.verweij@etz.nl




