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Chikungunya fever (CHIKF)

Similarities with Dengue fever

Virus：Togaviridae, Alphavirus
Vector: Aedes aegypti

Aedes albopictus
Reservoir: Non-human primates in Africa
Clinical symptom：Pathogenic mechanism?

Acute Phase: Fever, rash and polyathralgia
Chronic phase: Longstanding rhumatism and loss in QOL (2yr)

➡ Labor shortage = Economic damage

Geographical distribution
Incubation period
Clinical symptoms

Vector

DEN/CHIK epidemic situation?
https://www.sciencenews.org/article/chikungunya-move



DENF-CHIKF difficult to Diagnosis

DENF or CHIKF?

Commercial IgM-based diagnosis kits



Human infection profile for CHIKF 

https://www.slideshare.net/DonnaRamirez4/utmb-chikungunyavector-relationships-and-prospects-for-control



Generation of CHIKV-specific mouse MAbs

Characterization of mouse MAbs

Antigen : ECSA, Thailand, 2010,

Development of rapid immunochromatography test kit
to detect the chikungunya virus antigen

(Masrinoul et al., 2014)

(Okabayashi et al., 2016)

Development of CHIKV antigen detection IC kit

(Sasayama et al., 2014)
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Control line
Test line

CHIKV Thai strain (PFU)

Assembly for rapid diagnostic testing

Limit of Detection:
>1x105 PFU/ml

Evaluation of IC kit for CHIKV antigens

Relative Sensitivity = 89.4 %
Relative Specificity=  94.4 %
Over all agreement = 91.1 %

CHIKF patient sera (n=112) by RTPCR

ECSA: Thailand 50, Laos 54
Asian: Indonesia 2
West African: Senegal 6
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Improved version of IC kit ~Strip type~
2017 PROJECT

Evaluation using clinical samples of India.
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Detection limit assay using CHIVK sup.

IC Reader C10066-10



CHIK (PCR and/or IgM)

PCR

IgM

PCR+IgM

Group 1
Group 2
Group 3
Group 4
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DEN/CHIKV like symptoms
(n=119)

Healthy (n=4)

NS1 ELISA Test (DENV)
IgM ELISA Test (CHIKV)

qRT-PCR (CHIKV)

IC kit evaluation (n=123)

DEN 15

Serum samples collected in India, 2016

Vardhman Mahavir Medical College 
Safdarjung Hospital
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Testing the IC kit

30 l Serum samples  + 30 l  Buffer, 15min  

Test line

Devise score



Diagnostic criteria Sensitivity Specificity OAA*

Group 1
CHIKV+ve

(RT-PCR+ve and/or 
IgM+ve)

72.1 
(75/104)

94.7
(18/19) 75.6

Group 2 RT-PCR+ve 93.7
(74/79)

95.5
(42/44) 94.3

Group 3 IgM+ve 46.0
(23/50)

27.4
(20/73) 35.0

Group 4 RT-PCR+ve and 
IgM+ve

88.0
(22/25)

44.9
(44/98) 53.7

Sensitivity, specificity and over all agreement with qRT-PCR 
of IC kit in various clinical categories
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(A) CHIK positive 
=  RNA and/or IgM positive

(n= 104 Group 1)

(B) CHIK positive
= RNA positive
(n=79 Group 2)

The effect of day after onset on the  results of  
IC kit strip, real time RT-PCR, and IgM ELSIA

in CHIK positive samples
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Criteria Sample 
No. 

IC kit 
Positive 

No. 
(%)

CHIKV RT-PCR/IgM+ve 3 3 100
CHIK+DEN
co-infection CHIKV RT-PCR+ve/IgM-ve 6 6 100

CHIKV RT-PCR-ve/IgM+ve 11 0 0

DEN CHIKV RT-PCR-ve/IgM-ve 15 1 6.6

Detection rate of CHIKV with IC kit
with dengue virus co-infection sera



y = 1.741x + 0.6901
R² = 0.55249

p-value < 2.2e-16

0

2

4

6

8

10

12
C

H
IK

V
 R

N
A 

lo
g1

0
co

pi
es

/m
L

0 1 2 3 4

Negative Edge faint

Positive

Faint Weak Middle

Positive correlation 
between the IC kit device score and RNA copies.  

Test line
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CHIKV+ve (Group 1)
(RT-PCR +ve and/or IgM+ve)

(N=104)
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