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Aspectos moleculares del virus

CHIKV es un virus ARN del genero Alphavirus y de la familia Togaviridae
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Figura No. 2 Patogénesis del Virus Chikungunya
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Figura No. 4 Inmunidad innata contra el Chikungunya

Fibroblasts and other infected cells Dendritic cells or macrophages

IL-1p secreted by g
infected cells

» Transcription of cytokine and chemokine genes
« Stimulation of non-infected cells Transcription of
« IL-)8 production by the inflammasome antiviral genes

Nota: Chikungunya virus ( CHIKV ) es un virus ARN de cadena sencilla ( ssSRNA ) y puede
generar intermedios de doble cadena de ARN durante la replicacion que tienen el
potencial para activar el reconocimiento de patdgenos de los receptores Toll- like
receptor 3 ( TLR3 ), TLR7 y TLR8 y la retinoico genes - dcido inducible | receptores (
RIG- 1) - como ( RLRs ) proteina asociada a la diferenciacién de melanoma 5 ( MDAS ) y
RIG- | . Estos receptores activan una cascada de sefalizacién que conduce a la
activacion de los interferones tipo | (IFN) y la transcripcién de citocinas y quimiocinas .
La evidencia reciente sugiere que la produccién de IFN tipo | por fibroblastos
infectados y otros tipos de células esta regulada por la proteina adaptadora CARDIF
(adaptador TARJETA inducir IFNR, también conocida como MAVS), que actla
encascada de MDAS y RIG -1.
http://spsigss.files.wordpress.com/2010/10/guia-de-bolsillo-para-le-manejo-del-virus-del-chikungunyal.pdf
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TABLE 2

Strategy for laboratory diagnosis of chikungunya and
dengue virus infection, Saint Martin, 2013

Period between start date of

clinical symptoms and sample Laboratory tests performed

date

<5 days Real-time RT-PCR

Between 5 and 7 days Real-time RT-PCR and serology
»7 days Serology

http://www.eurosurveillance.org/images/dynamic/EE/V19N13/Leparc_tab2.jpg



Tipos de pruebas de laboratorio disponibles y
muestras requeridas

Para el diagnostico de CHIK se utilizan tres
tipos principales de pruebas:
e Aislamiento viral,

* Reaccion en cadena de la polimerasa con transcriptasa
reversa (RT-PCR)

* Serologia.

Las muestras tomadas durante |la primera semana del
inicio de los sintomas deben analizarse por métodos
serologicos (ELISA para la deteccion de
inmunoglobulina M [IgM] y G [IgG]) y virologicos
(RT-PCR y aislamiento).



Tipo de muestra

Las muestras generalmente
son sangre O suero, pero en
Casos neurologicos con
caracteristicas
meningoencefalicas también
se puede obtener liquido
cefalorraquideo (LCR).
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Se dispone de
informacion sobre |a

poca

deteccion del virus por
aislamiento o RT-PCR a
partir de tejidos u
Organos.

Ante la sospecha, en
casos fatales, se puede
intentar la deteccion del
virus en las muestras
disponibles.

Tejidos Humanos

Tejido Conectivo

rellena los
A\ transmiten 2spacios entre
| impulsos . | ofros tejidos y
eléctricos y las hay diferentes
células de la glia clases: laxo,
las acompanan.
reticular, adiposo,
cartilaginoso y oseo.

Tejido Adiposo

sus celulas ; '\ cubre el exterior
acumulan grasa E " del cuerpo,
y sirven de reviste las
reserva | cavidades
energética y g internas y
como aislante I / segrega
térmico. susiancias.

Tejido del
Intestino
recubres las
o paredes y unos
+J salientes
aumentan la
superficie de
absorcion.

Tejido
Muscular
presenta células
alargadas con
unas fibrillas
proteicas que
provocan la
contraccion.

Tejido de los

\ huezos: las

@ células estin en
unas cavidades
conectadas con
los nervios y los

vasos a traves de

unos canales.



La eleccion de Ila prueba de laboratorio
apropiada se basa en el origen de |la muestra

(humano o mosquitos recogidos en campo) y en
el momento de recoleccion de

la muestra con relacion al comienzo de los
sintomas (en el caso de muestras de

origen humano).



Aislamiento Viral

e CHIKV producira los
efectos citopaticos
tipicos (ECP) dentro de
los tres dias posteriores
a su inoculacion en una
variedad de lineas
celulares, que incluyen
celulas Vero, BHK-21 vy
Hela.




Aislamientoviral

* El aislamiento del virus puede
realizarse a partir de mosquitos
recogidos en campo o muestras
de suero de la fase aguda (<8

dias)




Diagnostico

» Clinical criteria: Acute onset of fever > 38°C and severe arthralgia/arthritis not explained by other medical conditions.

 Epidemiological criteria: Residing or having visited epidemic areas, having reported transmission within 15 days prior to the onset
of symptoms.

* Laboratory criteria: At least one of the following tests in the acute phase
- Virus culture, isolation.
- Presence of viral RNA by RT-PCR.
- Presence of virus-specific IgM antibodies in single serum sample collected in acute or convalescent stage.
- Four-fold increase in IgG antibody values in samples collected at least three weeks apart.
* On this basis, cases are to be categorized as:
* Possible case: A patient meeting clinical criteria.
* Probable case: A patient meeting both clinical and epidemiological criteria.
* Confirmed case: A patient meeting the laboratory criteria, irrespective of the clinical presentation.

Muktikesh Dash, Indrani Mohanty, Sanghamitra Padhi. Laboratory diagnosis of
chikungunya virus: Do we really need it?. Indianmmedsci.2011;65(3):83-91.
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ALGORITMO PARA DIAGNOSTICO DE Chikungunya (CHIKV)
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* Collection of samples for culture, isolation and molecular diagnosis
* Sample: Serum, plasma or whole blood (in heparinized tube)
* Time of collection: Within first five days of iliness
* To collect serum:
- Aseptically collect 4ml to 5ml of venous blood in a tube or vial.
- Allow blood to clot at room temperature, centrifuge at 2000 rpm to separate serum. Collect serum in clean dry vial.
- All clinical samples should be labeled with patient's name, identification number and date of collection.
- All clinical samples should accompany the clinical information as per proforma.
* Collection of samples for serology
* Sample: Blood in plain vial/serum.
» Time of collection:
- 1st sample: Five days after onset of iliness for IgM antibody as it appear at this time.
- 2nd sample: At least 7 to 14 days after the first sample or, in event of a fatality, at the time of death.
* Transportation of samples
- Transport specimens to the laboratory at 2°C- 8°C (ice box) as soon as possible.
- Do not freeze whole blood, as hemolysis may interfere with serology test results.

- If more than 24-hour delay is expected before specimen can be submitted to the laboratory, the sample should be separated
and stored at refrigerated temperature.

- Samples for virus culture, isolation and molecular diagnosis should always be stored and transported frozen.

Muktikesh Dash, Indrani Mohanty, Sanghamitra Padhi. Laboratory diagnosis of
chikungunya virus: Do we really need it?. Indianmmedsci.2011;65(3):83-91.
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Tests for CHIKV

Pros

Cons

Virus culture and Isolation

Nucleic acid detection by RT-PCR and
RT-LAMP

Antigen detection tests

Serological tests for detection of antibodies
(IgM or IgG) by ELISA and ICTs

Gold standard for
diagnosis of CHIKV

Highly sensitive and specific

Not yet available commercially

Widely available
Easier to perform

Relatively cheaper

Requires facilities and Skills
Also requires biosafety
level 3 containment

Reagents and equipmentare very costly for
widespread use.

Not widely available CHIKV
antigen commercial assays
Performance characteristics
are not clearly defined.

Also requires biosafety level 3
containment during preparation

Cross-reactivity with other alphaviruses.

Single raised IgM may indicate recent past
infection rather than acute infection.

Sensitivities vary widely,>80%after 1 week of
clinical presentation, less useful for clinicians

Muktikesh Dash, Indrani Mohanty, Sanghamitra Padhi. Laboratory diagnosis of

chikungunya virus: Do we really need it?. Indianmmedsci.2011;65(3):83-91.
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FIG. 3. Flowchart showing a comparison of the results between the antigen and IgM assays for patients with CHIKV infection.

Overall, the findings of our study suggest that the diagnostic
sensitivity of CHIKV antigen detection by use of an ELISA-
based system is higher than that of IgM and IgG detection and
the ELISA-based system is helpful for the detection of antigen
throughout the infection, even in the earlier stages of infection.
Therefore, we conclude that CHIKV antigen detection can be
very effective for diagnosis not only in the early stage of the
disease but possibly also in the prodromal or subclinical stage.

Kashyap et al. CLINICAL AND VACCINE IMMUNOLOGY, Feb. 2010;17(2): 291-97.



Advantages & Disadvantages of Molecular Approach-based Reverse Transcription-PCR Technologies

Virus isolation

Advantage

+« Gold standard

« Confirmatory

¢ Fulfills Koch's
postulate

Serology

idely adapted as
rapid screening test in
routine diagnostic
laboratories

» Cost effective

Conventional PCR

» Alternate gold
standard for virus
isolation in the
absence of live virus

« Early confirmatory
diagnosis

« Widely used

molecular diagnostic
format

Real-time PCR

+« Simultaneous

amplification and
detection during
exponential
amplification

Real-time monitoring
of amplification as it
happens

Quantitative, thus
useful for monitoring
the virus load

Lower carmy-over
contamination due to
closed tube operation

Increased sensitivity
due to fluorescent
chemistry

High-throughput
analysis due to

LAMP

lsothermal field-based gene
amplification without requirment for
thermal cycler

Amplification can be accomplished with
waterbath/ heating block

Real-time as well as quantitative

Higher amplification efficiency and
L e

Naked eye visual monitoring either
through turbidity or color change by
fluorescent intercalating dye (SYBR
Green |)




Advantages & Disadvantages of Molecular Approach-based Reverse Transcription-PCR Technologies

Virus isolation Serology Conventional PCR Real-time PCR LAMP

Disadwvantage

« Time consuming =« Mot confirmatory, « Qualitative (yes or no « Expensive detection « Complicated primer designing
always considered as format) equipment and {requirement of six primers)
probable diagnosis consumables

« Tediocus

= End-point detection in = Two long primers of HPLC grade purity
« Paired sera analysis plateau phase, with « Requirement for
NoONSPUrious fluorescent probe

lificati
= Reqguirement for amplimcaton

susceptible cell line « Restricted availability of reagents and
= Time lag for equipments in international scenano
appearance of « Restricted to referral
antibodies » Post-PCR handling laboratory with good
leading to carry-owver financial support

= Reguirement of viable ) )
. contaminations
wirus
« Mot suitable for early
diagnosis

_ » Less sensitive,
» Reguirement for

containment facility
for processing high-
risk pathogens =« Cross-reaction among

thereby missing
border-line cases with
low gene copies

closely related
species

« Laboratory-based
Time consuming (3-4
h)

« Reguirement of
thermal cycler and
gel documentation
system

HPFLC: High performance liguid chromatography: LAMP: Loop-mediated amplification.
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Principles and chemistry of SYBR® Green I- and TagMan-based real-time assays.
(A) SYBR Green | chemistry is a sequence-independent cost-effective method
that relies on the intercalation of dsDNA-binding flurophores. (B) TagMan
chemistry is a sequence-specific reliable approach that utilizes fluorescent
probes labeled with high energy dye on the 5' base, and a low energy
guenching dye on the 3' base. h: With fluorescence; x: No fluorescence.
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Real-time kinetics of CHIKV E1 gene-specific SYBR® Green I-based real-time RT-PCR. Figure
demonstrates the amplification and dissociation curve for the reference RNA from two
isolates. (A) Amplification plot. (B) Melting curve analysis depicting dissociation plot.
CHIKV: Chikungunya virus; NTC: No template control; RT: Reverse transcription
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Comparative sensitivity of SYBR® Green | real-time RT-PCR assay with conventional RT-PCR for detection of the
CHIKV E1 gene. (A) Sensitivity of real-time assay as shown in the amplification plot from left to right (Repl.1 to
Repl.10 as shown in figure) are the curves of decreasing concentration of virus from 107 to 0.01 plague-forming
unit (PFU)/ml in serial tenfold dilution. The detection limit for the assay was 0.1 PFU/ml. (B). Sensitivity of RT-PCR
for the detection of the CHIKV E1 gene as observed by 205 bp amplicon on agarose gel analysis with a detection
limit of 1 PFU/mI. Lane M: 100 bp DNA ladder (Fermentas, USA); Lane 1-10: Different concentrations of virus
ranging from 107 to 0.01 PFU/ml tenfold serial dilution; Lane 11: Negative control. CHIKV: Chikungunya virus; NTC:
No template control; Repl.: Replicates; RT: Reverse transcription.
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Quantitative estimation of virus load in acute phase patient serum samples by CHIKV E1 gene-specific SYBR®
Green | real-time RT-PCR assay. (A) Standard curve for CHIKV-specific real-time assay generated from the cycle
threshold (Ct) values obtained against the known concentration of tenfold serially diluted CHIKV ranging from
107 to 1 PFU/ml. (B) Quantitative determination of viral load in clinical samples through Ct value obtained by the
clinical samples. The Ct values reflect virus concentration present in the samples through the standard curve
generated for CHIKV real-time assay. CHIKV: Chikungunya virus; PFU: Plaque-forming unit; RT: Reverse
transcription.
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Primer designing for CHIKV RT-LAMP assay. Construction of two inner primers (FIP & BIP) having both sense
and antisense sequences that help in loop formation is depicted. F1C and B2C are the complementary
sequences of F1 and B2, respectively. B3: Backward outer primer; BIP: Backward internal primer; BLP:
Backward loop primer; CHIKV: Chikungunya virus; F3: Foward outer primer; FIP: Foward internal primer; FLP:
Foward loop primer; LAMP: Loop-mediated isothermal amplification; RT: Reverse transcription.
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Comparative sensitivity of RT-LAMP with RT-PCR for detection of the CHIKV E1 gene. (A) Sensitivity of RT-LAMP assay as
monitored by real-time measurement of turbidity. Shown from left to right are the curves of decreasing concentration of
virus from 2 x 108 to 2 x 10-1 copy number of the template in serial tenfold dilution. The detection limit for the assay was
20 copy numbers. (B) Sensitivity of RT-PCR for the detection CHIKV E1 gene as observed by 205-bp amplicon on agarose gel
analysis with a detection limit of 200 copy numbers. Lane M: 100 bp DNA ladder (Sigma, USA); Lane 1-11: Different
concentration of virus ranging from 2 x 108 to 2 x 10-1 in serial tenfold dilution pattern. CHIKV: Chikungunya virus; LAMP:
Loop-mediated isothermal amplification; RT: Reverse transcription.




Medscapes www.medscape. com

== M PN
th © t;h ©

Time of positivity (Min)
=)

2x10° 2x107 2x10° 2x10° 2x10* 2x10° 2x10°
Log concentration (DNA copy number)

dalih

2x 108 2x 107 2% 10° 2% 10° 2 x 10* 2 x 10° 2 x 1(?
Log concentration (DNA copy number)

Number of samples
o M = [w] oo

Source: Future Virol © 2008 Future Medicine Ltd

Quantification of virus load in acute phase patient serum samples by CHIKV RT-LAMP
assay. (A) Standard curve for CHIKV-specific RT-LAMP assay generated from the
amplification plots between tenfold serially diluted plasmid construct and time of
positivity. (B) Quantitative determination of virus concentration in clinical samples
employing standard curve. CHIKV: Chikungunya virus; LAMP: Loop-mediated
isothermal amplification; RT: Reverse transcription.
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SYBR® Green | fluorescent dye-mediated monitoring of CHIKV RT-LAMP amplification. (A) Naked eye
inspection under normal light. The original orange color of the SYBR Green | changed to yellow in the
case of positive amplification whereas in a negative control having no amplification, the original orange
color is retained. (B) The visual observation of green fluorescence of DNA binding SYBR Green | under
UV light. CHIKV: Chikungunya virus; LAMP: Loop-mediated isothermal amplification; RT: Reverse
transcription.

MM Parida, SR Santhosh, PK Dash, PV Lakshmana Rao.Rapid and Real-time Assays for Detection and Quantification of Chikungunya
Virus.Future Virology. 2008;3(2):179-192.
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