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ABSTRACT

Chikungunya is a viral infection triggered by CHIKV, which belongs to the alphavirus fami-
ly and is transferred by the bites of infected Aedes mosquitoes both A. ae-
gypti and A.albopictus to humans. During the post-storm season, the transmission of the
infection increases due to the increase in the population of the mosquito. It demonstrates
the same pathogenicity as dengue fever. The symptoms initiate within 4 and 7 days of the
patient being chomped by the CHIKV- infected vector. Symptoms include high fever (40°
C/104°F), chills, cerebral pain, regurgitation, joint agony (lower back, lower leg, ankles,
wrists, or phalanges), muscle torment, nausea, fatigue rash, and arthralgia. It is thought
that the important source, or stockpile, of mosquito Chikungunya infection, is Homo sapi-
ens. In researching the data sets from 5°8% to 645" (°2 years), we noted that more cases
were recorded for Chikungunya especially from the eastern and western parts of India
during the period 1982-2017 in contrast to 1948 -1981 when there was an unremitting
increase in the standard temperature. Chikungunya instances began to spike during 1982 -
2016 when ordinary temperatures had risen to just 29°C. At the temperature (27- 34°
C), A. aegypti and A. albopictus, the basic bearers, indicated a greater gnawing frequency,
and the most amazing pervasive rodent of chikungunya instances (83.6 per million popu-
lation) was accounted for in 2006-2017. This review was intended to determine the
chikungunya'’s status in India and to comprehend the risk factors associated with the
growing incidence of chikungunya.

Keywords: Chikungunya, CHIKV, Epidemiology, Makonde plateau, Aedes aegyti, Aedes
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INTRODUCTION

India is one of the nations in the globe known for its
population and geographic diversity that affects the
habitat of various species of mosquitoes related to the

may last with the patient for a long time and require
several months to reconstruct. The people exposed to
CHIKV infections for the first time develop antibodies
against CHIKV which provides the least exposure to the
recurrent CHIKV infections.3 The rate of rehashed and

transitions of various vector-borne illnesses, and

prolonged illness of arthritis causes a critical disability

chikungunya is one of those vector-borne diseases
transited through CHIKV which targets human beings
through the non-target organisms!. The symptoms in-
clude acute and chronic arthralgia, rash, cephalgia
headache, and hyperpyrexia. During the initial stages,
the pathogenicity of Chikungunya resembles that of
dengue fever.2 Mostly this infection is not life-
threatening, but some symptoms such as arthralgia
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in one percent of the CHIKV influenced population and
can significantly affect the social economy of the na-
tion.# Chikungunya fever is triggered by CHIKV, a part
of the alphavirus genes belonging to the toga-Viridae
family that spread through the Aedes aegypti bites. It
originated from the word “Makonde” which means
“that which bends up”, an arthritic sign of disease. In
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1952 during the epidemic outbreak in Makonde plateau,
Tanganyika and Mozambique CHIKV was first identified
from samples of humans and mosquitoes. CHIKV genome
includes 11.8 Kb of single-stranded RNA molecule.5 A ge-
netic study of shift mutated genes (A226V to E1 protein)
of this virus, was observed in the progression of epidemic
instances of the Reunion islands was absent in all the rec-
orded Indian instances up to 2007, but in 2007 only one
case was reported on this mutated genes.6 This review
was intended to determine the chikungunya’s current
status in India and to comprehend the risk factors associ-
ated with the growing incidence of chikungunya.

CHIKUNGUNYA VIRUS

Chikungunya is triggered by the arthropod-borne disease
(arbovirus) Chikungunya virus (CHIKV) belonging to the
Togaviridae family of the Alphavirus genus. Nearly about
29 distinct kinds of alphaviruses are reported to date.
These arbovirus species were categorized into 7 antigenic
complexes: Barmah Forest (BF), Eastern Equine Encepha-
litis (EEE), Middelburg (MID), Ndumu (NDU), Semliki For-
est (SF), Venezuelan Equine Encephalitis (VEE), and
Western Encephalitis of Equine (WEE).6CHIKV is a spheri-
RNA
(approximately 60-70 nm in diameter). The genome of

cal, enveloped, positive-stranded virus
the Chikungunya virus comprises 11,805 nucleotides and
two polyproteins which possess one non-structural poly-
protein of Capsid nsP1, nsP2, nsP3, and nsP4, as well as
five-protein structural polyprotein composed of Capsid,
E3,E2, 6 K, in addition to E1.57

The 5' end of the RNA molecule is capped with 7-
methylguanosine whereas the 3' end is polyadenylated.
An intermediate negative-stranded RNA is transcribed to
form a positive-stranded sub genomic RNA which is
called 26SRNA. Transcribed RNA is the mRNA for viral
structural protein formation. Alphaviruses have retained
domains that play a significant job in regulating the syn-
thesis of viral RNA. All domains are discovered at both
ends of the 5' and 3' and in the intergenic region. It is an-
ticipated that the glycoprotein E1 and E2 will make heter-
odimers that match the surface uniformly as trimeric
spikes present on the viral surface. The viral envelope
made of glycoprotein plays a part in cell attachment.”

Non-structural
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Virions situated on the surface of the cell membrane are
uncoated and will enter into the host cells through the
viral envelope's fusion and endocytosis. The transcription
site for mRNA is located in the cytoplasm of the cell. The
process of replication is not restricted to a specific host,
tissue, and organ, so the replication of the virus happens
in different organs. The replication of the virus genome
starts from creature host in the cytoplasm.8

EPIDEMIOLOGY

The first major instance of Chikungunya fever was rec-
orded within the urban areas of Krung in the early
1960s.The irruptions of CHIKV were minor from time to
time from 1st outbreak in 1963 up to 2014 and no major
outbreaks were recorded till 2004.° The reliable source of
CHIKV was first observed and reported in Italy, and it was
assumed that the transmission of that virus in India was
the targeted source of CHIKV, the Homo sapiens, through
viremia. The early instances of Chikungunya fever were
unpredictable which induced a huge population, but in
contrast, the instances of this virus vanished over a cer-
tain period of time.1? In India, the occurrence of CHIKV
was first reported in Kolkata in 1963. In 1964 the in-
stance of CHIKV was observed in the Indian southern east
coastal regions of Chennai, Pondicherry, and Vellore.
Nearly about 4,000,000 cases of Chikungunya were ob-
served in the regions of Chennai which was about 65 -70
% of the total instances recorded that year. In 1965 in-
stances of Chikungunya were recorded in the Visakhapat-
nam, Rajahmundry and Kakinada, Nagpur, and during
1973 new cases were recorded in Barsi, Tamil Nadu, and
Maharashtra.1?

No cases were reported after those recorded instances
and it stated that CHIKV had vanished from India and
South-East Asian regions, but a massive outbreak was
reported in the current millennium as contrasted to the
above declaration.10 After 32 years, the incidence of sus-
pected CHIK instances was reported in India at the end of
2005 in coastal regions of Andhra Pradesh and Kerala,
causing an explosion in 13 states. It has influenced vari-
ous ages and genders. The incidents of CHIKV were con-
firmed in February and March 2006 in Andhra Pradesh,
and this lead the World Health Organization to endorse
the Chikungunya instances in India2. During the outbreak
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Fig.1 Electron microscopic image of CHIKV (Source Chikungunya virus.net)
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Fig. 2 Genomic Structure of CHIKV (Source Chikungunya virus.net)
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of 1963 to 1973, the isolated CHIKV belonged to the
Asian genotype, but in contrast, the CHIKV isolated in the
second instance during 2006 belonged to the African gen-
otype.11 In 2008, nearly 100,000 people were infected by
CHIKV in various villages in Kasargod, Kerala.3 This was
followed by a major occurrence in the Thirunallar region
of Tamil Nadu in 2009-2014. In the year 2009 and 2010,
the cases of CHIKV belonging to the southeastern East
African genotype (E1: 226A) was reported in Maharash-
tra, Goa, Rajasthan, West Bengal, Andaman and Nicobar
islands, and Podokri.812 In 2011, the cases of CHIKV were
observed in all states of India except, Dadar, Punjab, and
Nagar Haveli, and Lakshadweep.13

TRANSMISSION

Transmission of CHIKV to humans occurs when the indi-
vidual is hit by the infected Aedes-mosquitoes, especially
the Aedes mosquitoes that generally stomp during the
day. Recent outbreaks of CHIKV were reported as the
vertical embryo transmission.l* Aedes. Albopictus also
known as the Asian tiger mosquitoes is the most prevalent
source for spreading the CHIKV in Asia.15

Fig. 3 Replication of CHIKV (source - Chikungunya virus.net)
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CHIKV has a 56- 60-hour window period from the mo-
ment of virus exposure. The patient's viral load rises in
the window period to various folds. The inhibition of he-
magglutination and the antibody neutralization test af-
ter 5 days of exposure indicates a substantially positive

result in viraemia.16

CLINICAL FEATURES

Chikungunya virus can infect both genders and all age
groups. This disease has an incubation period starting
from the 3rd day from the time of exposure up to 12
days, but symptoms mostly occur between 3-7 days.!”
In immunocompromised people, the rate of instances
will be higher for around 70 - 85% on contrasting the
rate of instances with the normal exposed people.18 The
symptoms initiate within 4 and 7 days of the patient be-
ing chomped by the CHIKV-infected vector. Symptoms
include high fever (40°C/104°F), chills, cerebral pain,
regurgitation, joint agony (lower back, lower leg, ankles,
wrists, or phalanges), muscle torment, nausea, fatigue
rash, and arthralgia. 17After the incubation period in a
few first day’s patient may complain about headache,
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Fig. 4 Distribution of chikungunya cased in India from 2010-2017
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Figure 5- Biological diagnosis of Chikungunya
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throat discomfort, abdominal pain, and constipation. Pol-
yarthopathy by this infection regularly causes torment to
the little joints and some bigger joints in the hands,
wrists and lower legs, knees, and shoulders.19

The symptoms are frequently hard to differentiate from
dengue fever, as the Chikungunya fever exhibits the same
pathogenicity of dengue fever, and furthermore, both
dengue and CHIKV are transmitted by the same vector
and most speculate patients are diagnosed for both den-
gue and CHIKV infections.20 Therefore, it is very neces-
sary to differentiate the instances of CHIKV from that of
Dengue through a proper channel of clinical diagnosis.
Further, some neurological complications such as menin-
goencephalitis have been diagnosed among patients for
the first time in the French Rhone islands and transmis-
sion of CHIKV from mother to fetus instances were also
reported in these regions.2! The instances of Chikungu-
nya can be confirmed by Four-fold HI antibody difference
in opposite serum samples, Recognition of IgM antibodies,
separation of CHIKV from serum, Isolation of nucleic acid
of Chikungunya virus in sera by RT-PCR.22 According to
the program that is National Vector Borne Disease Con-
trol Program (NVBDCP) nearly about 60000 instances of
CHIKV were reported in India from 2010 to 2017.23

LABORATORY DIAGNOSIS

Chikungunya infections can identify by virus screening,
isolation of viral RNA, or precise detection of antibodies
in the patient samples. Typically, the sort of examination
executed depends upon the timing and quantity of sam-
ples available* The most reliable test to identify
Chikungunya is blood testing as the symptoms are like
lethal dengue fever. For example, RT-PCR and serological
tests are widespread laboratory tests for Chikungunya.z4

RT-PCR

Viral RNA can be readily identified by RT-PCR in se-
rum samples acquired from patients in the duration of
the acute infection phase. Infection of Chikungunya in-

SALT Journal of Scientific Research in Healthcare, March 2022, Vol 2, Issue 1, Page No. 40-45

duce elevated concentrations of viremia (up to 1x10E6.8
plaque-forming units per mL), usually enduring 4- 6
days after exposure to the virus.1® Therefore, RT-PCR can
readily be performed within first 7 days on an acute-
phase sample to identify infection with chikungunya vi-
rus. The products of RT-PCR from specimens can also be
used for genotyping of viruses, facilitate comparisons
with virus specimens from multiple ecological sources.z0

ELISA

Anti-CHIKV immunoglobulin (Ig) M and IgG antibodies are
detected from either acute or convalescent-phase sam-
ples by ELISA. Serological findings require further blood
than other procedures.? It is very precise with very mi-
nute cross-reactivity with associated alphaviruses. Sam-
ples testing from given instances discovered that
Chikungunya-specific antibodies IgM grow quickly within
days of infection and last for several months.11

IMMUNOFLUORESCENCE ASSAY

Immunofluorescence testing is delicate and definite, but it
lacks the capacity to measure the number of antibodies
which seems to be subjective and requires unique
facilities and preparation.24

PRNT

PRNT is very useful because it is very specific to alpha-
viruses and is the gold standard for confirmation of
serological test outcomes. The primary drawback to
PRNT is that it is mandated to use live virus. Inspection
at Biosafety level 3 (BSL-3) laboratories needing dis-
tinctive laboratory containment facilities.1”

HEMAGGLUTINATION TEST

The acceptable technique of diagnosing the CHIKV in-
stances is by using kinetic hemagglutination-inhibition
the
Chikungunya is affirmed when paired serum samples

tests to differentiate Chikungunya strain.
develop symptoms such as fever and joint pain togeth-

er with a four-fold inhibition of hemagglutination anti-
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body.!
Testing of samples in both acute and hospice phases,
retrieved 3 weeks apart, should be adequate to verify
the infection in patients suffering from elevated fever
coupled with intense joint agony and latest trips to the
region of Chikungunya instances were recorded. .24
Furthermore, Cryoglobulinemia has been revealed in

several patients recently, consequently, if a person

www.saltjsrh.in

monitored.1011 Mosquito abatement is the appropriate
strategy for combating an outbreak or even prevent-
ing future ones. There are no vaccines or antivirals for
Chikungunya. Chloroquine is regarded as a feasible
cure for Chikungunya-related diseases and as an anti-
viral agent in the fight against the Chikungunya vi-

rus.z42s

CONCLUSION

has an adequate clinical syndrome and travels to an

impacted region, this should be regarded if the find- In India, several studies have been derived from the

ings of serological tests are negative. For help with ongoing incidence of chikungunya. Chikungunya is a

diagnostic testing, Health care professionals should mosquito-borne viral disease that is not fatal.

contact their department of government or local Chikungunya is a vector-borne disease and zoonotic

health or the CDC.22.24

TREATMENT AND PREVENTION

Chikungunya fever treatment is symptomatic and ef-

disease. This study provides transparency to enhance
understanding of various factors such as epidemiology,
biological, dynamics, immunology, and the status of
CHIKV infection in India. In addition, we grasped risk
fective. It can be useful to ensure appropriate fluid factors that trigger the growing incidence of
intake and proper use of paracetamol or NSAIDs. Aspi- Chikungunya and become aware of Chikungunya
rin should be prevented because of its effect on plate- prevention awareness as well as present Chikungunya
lets.2 Electrolyte asymmetry, acute renal dysfunction status in India.

pre-renal, bleeding manifestations should be closely
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