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! |. Chikungunya virus

IRBA

v Arbovirus (arthropod-borne viruses) : Virus transmitted by
blood sucking arthropods

v' Vector: mosquitos from genus Aedes

v' Togaviridae, genus Alphavirus

Approximate Global Distribution of
Chikungunya Virus, by Country, 2010 Aedes a|b0pictus (2_10mm)

v Since 2005, 1.9 million cases in South
East Asia (WHO data)

v' In 2007, 197 cases in ltaly
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S |. Chikungunya virus

IRBA

v" Clinical manifestations:

- Sudden onset with high grade fever (> 38,5°C)

- severe arthralgias

- myalgias

- headache

- skin rash

- chronic arthritis for several months in some patients
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| A
:" |. Chikungunya virus

IRBA
v" Diagnostic:
Symptoms
[e[€]
IgM
Viraemia
] L,
77
D-7 D-2 DO D7 3-6 months

< 7 days : viral genome detection by RT PCR (+ viral isolation)
2 5 days: Serology technigues, IgM and IgG detection
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! 1. Alert

IRBA

26/11/2013: 10/12/2013:
French National 05/12/2013: NGS sequencing:

Reference Center 18t positive CHIKV RT- the virus belongs to
(NRC) alert. PCR. the Asian genotype,
Sending of samples 02/12_/2013: CHIKV emergence in and not African.
Analysis at the the Americas is
French NRC: confirmed
serology and RT-
PCR
03/12/2013:
Discovery of a recent alphavirus
infection

(IgM cross-reactivity with Tonate, Mayaro
and Chikungunya...)
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IRBA

1. Alert

v Phylogeny of CHIKV from Saint Martin

MYO002IMR 06 BP 2006 Malaysia A 7]
97 - MY021IMR 06 BP 2006 Malaysia A
MYO003IMR 06 BP 2006 Malaysia A
99| L MY019IMR 06 BP 2006 Malaysia A
100 f MY 06 37348 Mar 2006 Malaysia Perak A
MY 06 37350 Mar 2006 Malaysia Perak A
100 NC 568 Feb 2011 New Caledonia A
0706aTw 2007 Indonesia A
CNR20236 2013 St. Martin A
100 ' CNR20235 2013 St. Martin A
K0146 95 Thailand A
SV0444 95 1995 Thailand A
C0392 95 1995 Thailand A
— RSU1 1985 Indonesia A
LiJKT23574 1983 Indonesia A

100
100

100

~ Asia

Hu 85 NR 001 1985 Philippines A
100 ' PhH15483 Jul 1985 Philippines A
AF15561 1962 Thailand A
100 10FI.[TSI GSD 218 attenuated vaccine A
99 “ TSI GSD 218 VR1 viremic vaccinee A
- TH35 1958 Thailand A
— IND 63 WB1 1973 India A
Gibbs 63 263 1963 India A
100 | 634029 Nov 1963 India A
IND 73 MH5 1973 India A
100 PO731460 1973 India A -
100 IND 00 MH4 2000 India A
LR0O06 OPY1 2006 Reunion V
100 LSFS 1960 Democratic Republic of Congo A ECSA
97| E Ross low psg Feb 1953 Tanzania A
100 SAH2123 1976 South Africa A

\\
N

HD 180760 Nov 2005 Senegal A

7 100 ArD 30237 Beb'197.9 Senegal A :|> West Africa
— IbAn4824 Apr 1965 Nigeria A

0.01

From Leparc-Goffart et al, 2014 The Lancet
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R lll. Epidemiological Survelillance
IRBA

v Objectives for public health authorities:
— Rapidly detect every new suspect case
— Collect epidemiological data
— Confirm cases by laboratory tests
— Document the spread of the epidemy
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! 1. Epidemiological Surveillance

IRBA

v Public health surveillance plan in the Caribbean:

- PSAGE chikungunya

Phase 1. Absence de transmission autochtone = éviter infestation
vecteur
1a. Pas d'épidémie dans une des zones d'échange avec les DFA

1b 1b. Epidémie dans une zone d’échange avec les DFA ou la COM
1c. Epidémie dans un des DFA ou une des COM

Phase 2. Transmission autochtone modérée (>= 1 cas +) = prévenir
dissémination
Phase 3. Epidémie - limiter l'impact de I'épidémie

3a. Chafnes locales de transmission

3b. Epidémie généralisée

Phase 4. Fin d épidémie - bilan

INSTITUT
DE VEILLE SANITAIRE
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[ lll. Epidemiological Survelllance
IRBA

v" Biological diagnostic of patients:

- No Chikungunya diagnostic capabilities in french caribbean: all samples
from suspect cases are sent to the French National Reference Center

- Nearly 1500 samples received in 2 months
- Reinforcement of two technicians at the NRC for 2 months

Problematic:
- Concomittant dengue epidemic with similar clinical symptoms
- How can we document the emergence of a new virus clinically similar to

dengue ?
Chikungunya Dengue
Sudden onset of fever >38,5°C Sudden onset of fever >38,5°C
Arthralgia of the extremities of the limb At least one algia sign: headache, arthralgia,
myalgia, retro-orbital pain
Absence of any other etiological orientation Absence of any other etiological orientation
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il Ill. Epidemiological Surveillance

IRBA

v' Biological diagnostic of patients:

The French NRC received all samples for suspect cases corresponding to the
Chikungunya case definition

FIGURE 2

Confirmed chikungunya (n=570) and dengue (n=65)
cases, Saint Martin, <4 December 2013-31 January 201

120
N Confirmed chikungunya cases

N Confirmed dengue cases

100

Since dengue and chikungunya
fever are clinically similar, there

was a surprising low number of -,
samples diagnosed with dengue =
(4% only of received samples) |

47

Number of cases

=]

43 44 &5 46
Week 2013 /14

From Omarjee et al. 2014, Eurosurveillance
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N 1l. Alert
IRBA

v Epidemic curve of chikungunya cases in St maurtin:

Unavailable biologic results (n=10)
4 Confirmed cases (n=14)

Probable cases (n=6)

Infirmed cases (n=5)

2041142013

.:, _\
05102013 |
07/10/2013
089/10/2013
1141002013
1311072013
1501072013
17/10/2013
18/10/2013
21411002013
2341062013
25/10/2013
27/110/2013
20/10/2013
3141062013
02/11/2013
0441142013
08/11/2013
08/11/2013
10/11/2013
1211/2013 i
14/11/2013
16/11/2013
182013
2241142013
24/11/2013
26/11/2013
28/11/2013
30/11/2013
02/12/2013
044122013

v" First confirmed autochtonous CHIKV cases in French territories:

Martinique: 18 december 2013 Saint Barthélémy: 30 december 2013
Guadeloupe: 24 december 2013 French Guyanna: 19 february 2014
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lll. Epidemiological Survelillance

2.8% of CHIKV-DENV co-infections, similar to co-infection rates previously
described during CHIKV emergence in Gabon

DENYV confirmed cases co-infection CHIKV and DENV Dengue
Dengue virus serotype repartition virus serotype repartition
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Serotypes

Dengue Serotypes
Unpublished data
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s lIl. Epidemiological Surveillance

IRBA

v" Saint Martin island 2013-48 to 2014-32:
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Data from French Institute for Public Health surveillance, French Caribbean and French Guyana antenna 2014, week 2014-32
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A4 1. Epidemiological Surveillance

IRBA

v' Saint Barthelemy island 2013-48 to 2014-32

100

80

Data from French Institute for Public Health surveillance, French Caribbean and French Guyana antenna 2014, week 2014-32
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s 1. Epidemiological Surveillance

IRBA

v" Martinique island 2013-48 to 2014-32
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Data from French Institute for Public Health surveillance, French Caribbean and French Guyana antenna 2014, week 2014-32
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A4 1. Epidemiological Surveillance

IRBA

v Guadeloupe island 2013-48 to 2014-32
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Data from French Institute for Public Health surveillance, French Caribbean and French Guyana antenna 2014, week 2014-32
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=1 lll. Epidemiological Surveillance

IRBA

I Reported local transmission of chikungunya virus

7 autochthonous
cases in Florida

Ecuador

Data from Center for Disease Control 02 September 2014
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V. Risks for Europe

Mosquito Aedes Albopictus in Europe

Aedes albopictus
Current known distribution: October 2013

= Established
Introduced

= Absent
» No Data ¢
Unknown

Outermost regions

w  Azores (PT) f
Canary Islands (ES)
Madeira (PT) f
Svalbard/Jan Mayen (NO) .

o

Légende % e T

Année d'implantation d'Ae Albopictus

A ""/\ﬁ/ : - f/j// ’ i e e '."

4 ECDC 2013/VBORNET
From European Center for Disease Control 2013

i
113
Hi
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1 IV. Risks for Europe

IRBA

v’ ltaly 2007: 197 cases from only 1 index imported case from India
v' France, Fréjus 2010: 2 cases from only 1 index imported case from India

v Intense human population exchange between french caribbeans and metropolitan
France

Very strong emerging risk in the EU for 2014
mosquito season
(329 imported Chikungunya cases so far in
metropolitan France, in departments where Aedes
Albopictus is present and active)
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V. Risks for Europe

IRBA

v" Authochtonous Dengue case 2013, Jouques, Bouches-du-Rhone

FIGURE 1

Timeline of epidemiological features and laboratory results of sera from autochthonous and imported case of dengue,
Bouches-du-Rhone, France, September-November 2013
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From Marchand et al. 2013, Eurosurveillance
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:’, V. Risks for Europe

IRBA

v" Authochtonous Denque case 2014, Toulon, Var:

- Onset of symptoms: 05/08/2014
- First blood sample 07/08/2014: RT-PCR positive for dengue 1
- Second blood sample 20/08/2014: IgM positive dengue

- Next Generation Sequencing: Dengue 1 genotype V, South America origin
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o VI. French national anti-dissemination plan
IRBA

Ministry of Health, Instruction N°DGS/RI1/2014/136 , 29th Avril 2014

In all French departments where Aedes Albopictus is active:
— Reporting of imported suspect cases to local public health authorities
— Diagnostic by front line laboratories
AND

— In parallel, epidemiological investigation (anti-vector control measures if
necessary)

— In certain cases, confirmation or investigation by French National Reference
Center

Important number of suspect cases
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o VI. French national anti-dissemination plan
IRBA

Circuit de signalement et de notification
des cas de dengue ou de chikungunya

Période d'activité du vecteur (Aedes albopictus) estimée du 1% mai au 30 novembre

e . N
Fievre brutale > 38,5°C

avec au moins 1 signe algique
(céphalée, myalgie, arthralgie, lombalgie, douleur rétro-orbitaire)
en dehors de tout autre point d’appel infectieux

.

Voyage récent
en zone de circulation du virus depuis moins de 13 jours

| oul R NON |

Cas suspect
autochtone
Probabilité trés faible
Envisager d'autres diagnostics)

! ! !

Cas suspect importé ‘

4 Signalezé 'ARS -\ (/AUFESSEZ le patientau Iaboratoire\
en envoyant pour recherche CHIK ET DENGUE
lafiche de signalement et avec la fiche de signalement et
de renseignements cliniques de renseignements cliniques
{contientles elementsindispensables
Fax - 04 13 55 83 44 .\ pour leremboursement dela PCR*) /.
email : ars-paca-vss@ars sante fr |
~ !
l Si confirmation biologique ]
. A
Miseen place l
de mesures

entomologiques |

arenvoyer immédiatement a 'ARS

Déclaration obligatoire J

.

*Depuis mars 2014, la PCR chikungunya etdengue est prise en charge par'Assurance Maladie, sur les
prélévementsréalisés jusqu'a 7 jours aprés le d ébut des signes (au-deld, elle n'a plus d'intérét diagnostique).
La sérologie estindiguée & partir du 5*™= jour.

AR
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P . . o
S V. Evaluation of diagnostic Kits

IRBA

v" Diagnostic strateqy:

Symptoms
[e[€]
IgM
Viraemia

== |

] L,
77

D-7 D-2 DO D7 3-6 months

< 7 days : viral genome detection by RT PCR (+ viral isolation)
2 5 days: Serology technigues, IgM and IgG detection
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| A _ . .
EE!A V. Evaluation of diagnostic Kits

v' Evaluation of RT-PCR kits for chikungunya

« RealStar® Chikungunya:
Sensitivity: equivalent to our in house RT-PCR
Specificity: detection of O’nyong-nyong

« Bioevolution® Chikungunya:
Sensitivity: 1 log less than our in house RT-PCR
Specificity: not done considering the bad sensitivity results
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=7 V. Evaluation of diagnostic Kits

IRBA

v Rapid Detection Tests for Chikungunya seroloqgy:

« Commercial test SD Bioline IgM Chikungunya:

Sensitivity 30% (3/10) 57% false positives (4/7)
Specificity 71% (10/14) | 39% false négativess (7/18)
Overall agreement | 52% (13/25)

« Commercial test CTK Biotech IgM Chikungunya:

Sensitivity 20% (2/10) 33% false positives (1/3)
Specificity 93% (14/15) | 36% false négativess (8/22)
Overall agreement | 64% (16/25)

Not usable

From Prat et al. 2014, Emerging Infectious Disease
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4 V. Evaluation of diagnostic Kits

IRBA

v ELISA IgM and IgG Chikunqunya:

« Commercial test IBL IgM and IgG ELISA:

IgM I8G
Sensitivity 79% (22/28) 12% false positive Sensitivity 52% (14/27) 7% false positive
Specificity 88% (22/25) 21% false negative Specificity 96% (25/26) 34% false negative

« Commercial test Eurolmmun IgM and IgG ELISA:

lgM lgG
Sensitivity 85% 18% false positives 88% 5% false positives
Specificity 82% 15% false négatives 95% 12% false négatives

From Prat et al. 2014, Emerging Infectious Disease
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A Conclusion

IRBA

In metropolitan France, doctors and biologists need to be
aware of emerging arboviruses (Dengue, Chikungunya,
Zika...).

Clinical information, such as date of onset of symptoms and
travel history is critical for a good diagnostic.
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!‘:" Network

IRBA

French Public Health Institute (InVS, CIRE)

Regional Health Agency

Network of French medical biology laboratories (hospital and private)
Research Unit « Virus Emergents » X. De Lamballerie

EFS

National Reference Center for Arboviruses (IRBA):
Dr Isabelle Leparc-Goffart, Dr Olivier Flusin, Dr Christine Prat

Dr Riyadh Omarjee, Dr Raafat Fares

Patrick Gravier, Laetitia Boubis, Bernard Tenebray, Olivier Merle

?Bs-m 11 September 2014 C. Prat N°37

do San
I\ dos Arméos




