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* Vientiane: general features
> 4.000 km?; 820.000 souls (Laos: 240.000 km?, 7 millions people)
> Fast urbanization (5% / year)

» Sustainability of urban extension
» Main entry door for immigration and tourism

* Lab surveillance background since 2012
» High and rising dengue incidence
» High heterogeneities in space and time
> Availability of different data sources

(entomology; meteorology; socio-economic; environmental...)

* GOAL: A system for health

» Combine A.l. technology and field survey to improve understanding and prevent dengue
transmission

» System transposable (other cities; disease) and scalable (city = country)
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& PERSPECTIVES 2019 — HIGH RISK YEAR S

> Inoculum already exists with > 50% dengue confirmation among suspected cases

(Vientiane Capital; December 2018; January 2019)
> Shift of serotype predominance DENV-4 = DENV-2 (Vientiane Cal; Attapeu; Salavan);
» Co-circulation of 3 serotypes: DENV-2 > DENV-4 > DENV-1
» Major insecticide resistance (Aedes larvae / adults) may hamper vector control strategies
» El Nino southern oscillation (low magnitude);

» Impact DENV transmission ?
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0 DIFFERENTIAL DIAGNOSIS i

» DENGUE: 4971 susp. cases tested - week 47 - (2337 in 2013)

» Chikungunya: 2 cases (ex. Indonesia; ex. Myanmar)

» Screening Zika: RT-PCR on urine of dengue suspected cases negative for direct diagnostic

markers (32 samples)

> Leptospirosis: PCR on plasma of suspected cases negative for dengue direct diagnosis

(LOMWRU):
v'2018: 8/457 (1.81%)

v'2019: 9/882 (1.02%)



LABORATORY SURVEILLANCE — VIENTIANE Cal 2019 i

ECOMORE I 4941 cases / 9 provinces / 20-80% conf.

Dec. 2018 - 266 tests (1046 cs) £U19 - 1143 tests (CLEE
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POSSIBLE SCENARIOS— VIENTIANE Cal 2019 N et o

ECOMORE Il IPL-WHO meeting 07/08/19
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DENV-2 PHYLO-GEOGRAPHY

LaoPDR-Attapeu 2017-5601
LaoPDR-Attapeu 2018-7511
Vietnam 2006 (EU482642)
LaoPDR-Luang Namthan 2009 (KY849760)
LaoPDR-Vientiane 2012-0181
LaoPDR-Vientiane 2012-0468
LaoPDR-Vientiane 2017-5443
LaoPDR-Vientiane 2012-0237
LaoPDR-Vientiane 2010 (KY849768)
LaoPDR-Vientiane 2009 ( KY849765)
LaoPDR-Vientiane 2012-0136
LaoPDR-Vientiane 2013 (LC147056)
China 2014 (KY038915)

Myanmar 2015 (KX357994)
LaoPDR-Savannakhet 2018-8014
Thailand2016 (LC410184)

Wietnam 2010 {JN568282)
LaoPDR-Vientiane 2010 (KY849763)
LaoPDR-Salavan 2009 (KY849758)
Singapore 2011 (JN544398)
LaoPDR-Viantiane 2010 (KY849767)
95 | a0PDR-Salavan 2010 (KY¥849755)
LaoPDR-Luang Mamtha 2008 (KY849752)

Asian I genotype

Astan/American genotype

100 ..
§ Vientiane samples collecteed between 2013-2018

China 2015 (KY038897)

China (imported from India) 2013 (KF479233)
India 2011 (JQ955624)

100L— Pakistan 2013 (KJ010186)

Sri Lanka 2016 (KY495803)

Singapore 2014 (KX224268)

Malaysia 2013 ( KJB06895)

100§ Thailand 2016 (LC410130)

Malaysia 2014 (KT806328)

LaoPDR-Vientiane 2019-9080 (Fatal case)
LaoPDR-Luangprabang 2017-5705

LaoPDR (imported case from Thailand) 2017-5642
g0l LaoPDR-Vientiane 2018-8320 (Fatal case)
LaoPDR-Vientiane 2018-8173

8ot LaoPDR-Vientiane 2018-8372 (Fatal case)
— American genotype
Sylvatic genotvpe

0,02

:

100

Calvez et al, under soumission

Lineage B

Lineage A

Cosmopolitan genotype

* Envelope protein sequencing

* Co-circulation of 2 genotypes

* Asian | (at least since 2008)

Several clusters
Detected at the country level

Clustered with samples from South East
Asia

* Cosmopolitan (at least since 2015)

Lineage A
* Onecluster

¢ Detected in Vientiane Capital, Vientiane
Province and Luangprabang

¢ Clustered with samples from China and
India

Lineage B
¢ (several clusters)
¢ Detected at the country level

¢ Clustered with samples from Malaysia,
Thailand, Sri Lanka and Singapore
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LROFDR-\IeIITm]JE "016-4’9I
Lao-Saravane_2017

rBah_2o16 iI\\i“"DSl)
LadPDR-Vignhiane_J016- *“99

—(Lln"lif}t‘g}é&zﬁ?oﬂ * Preliminary results: Partial envelope protein
'—#;Ta-i\anzjtf_tiﬂlf_tl_("t{DJOJJ sequencing

LaoPDR-Vientiane2017-623%
LaoPDR-Viennane 0] ™-2988

A r LaoPIR-Vientane_ 2015-5131
‘LEJ’ LaoPDR-Saravane2017-5806

A1 LaoPDR=\ientiane 01 7=6213
LaoPDR-\ientiane 201 "-650%
nzapore 201 {KX224312) H

TE i Y * Detection of 2 genotypes

-3480

S

5
LaoPIDR- ienfiane 201%
#]_ao-PDR-Anapen:‘Dl -5707 §
Myamar_ 2013 (KH70765) Genotvpel
\Iez;mum‘gll: (I\hfi)ﬁ‘lg‘);)
ina_200 50 102 .
Lo ors (ko< * Genotype | (at least since 2015)

- L roPDR-Vientiase 20164152

LaoPDR-Vientiine 2015-3401 N I I t
LaoPDR-Vientiane20 15-836 4

94— 1 a0 PDR-Abapen0]8-7500 several clusters
Thailnd2016_(LCH10]26)

59 LacPDR-Vierline 2016-1569 * Detected at the country level

Thailand 2006 (KY 868285
ThailandZ011_{_ KTOI6308) . .

LacPDR-Saravane 200% (KYS49762) °

b e Clustered with samples from Asia

Japan_tmported _fiom_Thailand)y_1999_(AB111057)

Thailand 1991 (AYH1ST6G)

Cambadia_200_(KF9S5510)

3 Vietnan shrains. 2001, 2002 and 2013

b I !
T I * Genotype Il
|'12|] 19382 _(U13425) . . . .
e * Detected only in 2014 in Vientiane

Tahiti 1979 (UT3433)

Tahiti 195* (ngJwOJ .
ot 19-6.TL 15150, * Imported ex Malaysia
9 Indougsia 1973 (L1§428) . .
East_Tunor_2900_{AY"0955) * Clustered with samples from South East

Taiwan_{impoted_from_Philippines)_2004_(ELU345458) . .
Australia (4 unported cases) 20038 and 2009 Geuor}-pe H .
Australia_timported_fom_Indonesia) 2010 _(INST3885) ASIa
China_2010_[IN0O29828)
Aushalia_ 2002 (INSTES54)
Japai (nnpoﬂed from Inclmneua) 2002 _{ABIT108S)
Inclonesia_20L2_(KR60ISIS)
Aunstralia, {imported from Malavsia) 2009 (TN27220()
Malavstn 20 (MC592356)

Smzapare 2015 (KYQ219108)
LaoPDR_Z014-2564
LaoPDR-Vieuliane_I014-15367
oo Genotyvpe 111

39" Svlvatic genotvpe Cal\lez, 22/11’{2019

0.02
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China 2C18 (MN453626)
LacPDR-Aftapan2019-12181
LaoPDR-Saravana2019-11240
LaoPDR-Luangprabang2019-961¢

Tarwan (imperted from Myanmar)2015 (MGED4863)
Taiwan (inported from Thailand}2015 MGE948€9)
T.AaoPTIR-Vientiane2Z) [ 5-451

Tapan 2014 (LCO16760) * Preliminary results: Partial envelope
Tudonesia 2205 (EFG654105) iz H H

South Korea 2008 (FI687178) GCHOtpr I (ASl'll"l) prOteln SequenC|ng
Thailand 2002 {AD111079)
Indonesia 2010 (AB624554)
Thailand 2006 (TFE12008)

Vietnam ZC08 (GU131330] * Genot el Asian enotvpe
= Sti Lanka 2000 (HQ821314) yp ( g yp )
4 China 201€ {TNOQICES) ¢ At least since 2015

Cambedia 2008 ((GLU131845)
51y Vietnam 2008 (CUL1512) * Detected at the country level

New Caledonia 2015 (KF7647000 ¢ Clustered with strains from South East Asia
LacPDE-Vientiane2 115-1069

Wielnain 2017 (LC428072)
LaoPDIR-vientiane 10 18-8225
o5 Vietnam 2012 (KY971714)
LacPDE-Aftapsnl0]5-3059
LaoPDE-Attapeudd15-3058
LaoPDE-Attapen2115-3061
e Saundi Arabia 2004 (AMT46217)

—« Genulyoe IV
100 99 e G:notype

Genotype 11
Genotype 111 Sylvatic Calvez, 26/11/2019

100

78
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SEROPREVALENCE STUDIES - ROUND 1 T et b s
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> 9 hospitals (central / district; public & private)
> In / Out patients presenting at hospital for any reason
» Target: 2500 (8 class of age)

> Enrolled: 1312 samples / questionnaires

:Ill Hipitanx centraue repionnus
. . [§] Hopitux centrmm spécintisés
» Coverage: all city; general population i st
+  Dispemaires
| :hqrr::t de In Police et Militaire

> Screening DELTAa assay Ko N des dsric

=== Limite des "159 villages urbains™
3 vimise de distric
[ Espaces bitis
—— Roubes binumdes
5 Flawe

12/19/2019 14



DELTAa S

genady Jozef a9
INSTITUT PASTEUR DU LAOS

Discriminant ELISA for Typing Arbovirus antibodies

ECOMORE Il

™ TMB
w Blue = OD1 w Blue = OD2

N\ / N\

N /\(// y

Viral antigen \ / *

PBS PBS + denat agent

Anti-lgG/HRP conjugate

N\

Interpretation:

v OD2 = OD1 = presence of HIGH affinity / avidity antibodies
v OD2 < OD1 = presence of LOW affinity / avidity antibodies
v Antigenic complex discrimination: A.l. 2 60%

v' Serotype discrimination: A.l. 2 80%



DENGUE SEROPREVALENCE g)smﬁng?mgﬁma
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Indirect standard ELISA vs DELTAa assay

* |gG DENV ELISA: 66.3% (95%Cl 63.8-68.9)
* 1gG DENV DEITAa: 21.8% (95%Cl 19.6-24.0)

100
°
goe d g 933 > Seroprevalence increases with age
%0 / » Above 50 ys, 93% displayed anti-flavi ATBs
79.1
70 / » But only 37% have anti-DENV IgG of high

/43 affinity
60

» Identify cross-reactive flavivirus?
== ELISA

50 49.1

== DEITAa
20.6

40
/ I./ 36.6
30 1
/26.2
20

14.3

10 8.8
;.2 “

0

3-6 years 7-8 years 9-12years 13-18years 19-30years 31-40years 41-50years  >50years

12/19/2019 16
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SEROTYPES’ SPECIFIC SEROPREVALENCE avnady Jowid 290
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(DELTAa preliminary results)

ECOMORE Il

0 0 0 0 26 9.39 9.39
0 0 0 1 38 13.72 23.10
0 0 1 0 1 0.36 23.47
0 0 1 1 4 1.44 24.91
0 1 0 0 3 1.08 25.99
0 1 0 1 2 0.72 26.71
0 1 1 0 1 0.36 27.08
0 1 1 1 1 0.36 27.44
1 (] 0 1 12 433 31.77
1 0 1 ()} 2 0.72 32.49
1 0 1 1 49 17.69 50.18
1 1 0 1 13 4.69 54.87
1 1 1 0 1 0.36 55.23
1 1 1 1 124 44.77 100.00
2 .00 (*) A1 280

» Predominance of multiple exposure profiles (4 serotypes)

12/19/2019 17
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JAPANESE ENCEPHALITIS itietein i

ECOMORE Il

* 1gGJEV ELISA: 71.9 (95% Cl 69.4-74.3 )

* 1gG JEV Delta: 48.8 (95% Cl 46.0-51.5)
120 > Seroprevalence increases with age

» Above 50ys, 96% displayed anti-flavi ATBs

100 /ﬂ/o 95.7 » 68% have anti-JEV IgG of high affinity
80 33 » Cross-reactive flavivirus: What else?
/'_(l-eﬁ—l 68.1

’ e=g==ELISA

«=jil=Delta

60

40

20
167 56

3-6 years 7-8 years 9-12 years 13-18 years 19-30years 31-40years 41-50 years >50 years

12/19/2019 18
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JAPANESE ENCEPHALITIS itietein i

ECOMORE Il

* 1gGJEV ELISA: 71.9 (95% Cl 69.4-74.3 )
* IgGJEV Delta: 48.8 (95% Cl 46.0-51.5)

120

100 » Seroprevalence increases with age

95.7
80 /‘E/‘ > Above 50 ys, 96% displayed anti-flavi ATBs

7ol 65.1 > 68% have anti-JEV cx IgG of high affinity
’ e=g==ELISA

60

-m-pelta » JEV vs other JEV cx members
40 > Cross-reactive flavivirus: What else?
20 AGJ 5.6

3-6 years 7-8 years 9-12 years 13-18 years 19-30years 31-40years 41-50years >50 years

12/19/2019 19
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Characteristics Zik Zik Zik-Delta Zik-Delta
seropositive seropositive seropositive seropositive
Tested n (%) 95% Cl n (%) 95% Cl
Age
3-6 years 55 4 7.3 0.3-14.2 4 7.3 0.3-14.2
7-8 years 26 1 3.9 _3.7-11.4 1 3.9 _3.7-114
9-12 years 27 3 11.1 _0.9-23.2 2 7.4 _2.6-17.5
13-18 years 23 9 39.1 18.7-59.6 3 13.0 _1.0-27.1
19-30 years 148 63 42.6 34.6-50.6 24 16.2 10.2-22.2
31-40 years 108 50 46.3 36.8-55.8 22 20.4 12.7-28.0
41-50 years 76 45 59.2 48.1-70.4 17 22.4 12.9-31.8
>50 years 112 79 70.5 62.0-79.0 27 24.1 16.1-32.1
Total 575 254 44.2 40.1-48.2 100 17.4 14.2-20.5

» Seroprevalence increases with age
» Above 50ys, 70% displayed anti-flavi ATBs
» 17% have anti-SPONDV cx IgG of high affinity; only 20-24% after 30 ys (close rate recorded in blood donors)

> Zika PRNT
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SEROPREVALENCE STUDIES - NEXT STEPS

> Round 2: fill the gap 6 - 18 years (addendum ethical clearance pending)

ECOMORE Il

> Serotypes’ specific seroprevalence

> DELTAa versus PRNT

> Data analysis: KAP; mobility; risks of exposure

> Mapping / data modeling

12/19/2019 21
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