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Abstract

An outbreak of chikungunya virus is currently ongoing in many countries in Indian Ocean since
January 2005. The current outbreak appears to be the most severe and one of the biggest outbreaks
caused by this virus. India, where this virus was last reported in 1973, is also amongst affected
countries. Chikungunya virus has affected millions of the people in Africa and Southeast Asia, since

it was first reported in 1952 in Tanzania. Even then, natural history of this disease is not fully un-
derstood. The intra-outbreak studies, point towards recent changes in the viral genome facilitating
the rapid spread and enhanced pathogenecity. The available published scientific literature on chikun-
gunya virus was searched to understand the natural history of this disease, reasons for the current
outbreak and the causes behind re-emergence of the virus in India.

The paucity of the scientific information on various epidemiological aspects of chikungunya virus
threatens off an epidemic as control of spread of virus might be difficult in the absence of appropri-
ate knowledge. There is an immediate need of the research on chikungunya virus, for an effective
vaccine besides strengthening the existing diagnostic laboratory facilities. The current outbreak can
also be taken as a lesson for establishment of a system for continuous surveillance of diseases, con-
sidered disappeared from the countries. The re-emergence and epidemics are unpredictable phenom-
ena but the impact of such events can be ameliorated by appropriate knowledge and by being in the
right state of preparedness.
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Introduction Asia’1>14 and Indid>16 Sporadic cases are regularly
reported from different countries in the affected re-
Chikungunya fever (CHIK fever) is a mosquitogions-’-213.1517Sjnce January 2005, countries in the
borne illness of humans caused by chikungunya indian Ocean are facing an unparallel outbreak caus-
rus (CHIKV)L. The virus is currently causing one oéd by chikungunya virus. The cases of chikungunya
the largest reported outbreaks of CHIK fever in lafgver have been reported from Reunion Island (more
40 year$®. The virus, first reported in 1952 in Tanthan one third population has been affected since the
zanid®, has been attributed to many outbreaks irpatbreak), Mayotte, Seychelles, Mauritius, Madagas-
number of countries, since then. Chikungunya viraar (Toamasania), Maldives and India. More than a
is geographically distributed in Afriéal?, Southeast million cases of chikungunya fever have been report-
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ed in countries in the Indian Ocean since the begoutbreak in 1958 in Bangkok, Thailand, outbreaks
ning of the current outbreak in January 2065%  have been documented in Cambodia, Vietnam, Laos,
Myanmar, Malaysia, Philippines and Indone-
Epidemiology siat?14.23 The outbreaks in Africa and Asia, were un-
predictable, with an intervals of 7 to 20 years between
The chikungunya fever is caused by chikungunya@o consecutive epidemics.
virus of genud\lphavirus of Togaviridae family and,
spread by Culicine mosquitded. Chikungunya fe- Chikungunya virus in India
ver was first reported in 1952 from Makonde pla-
teaus, along the borders between Tanzania alftere is a confirmed history of outbreaks during
Mozambiqué®. Chikungunya virus was first isolat-1963—64 in Kolkate (earlier known as Calcutta) and
ed by Ross in 1953 during an epidemic in Newal®865 in Chennai (earlier known as Madta®)when
district of Tanzani&a Chikungunya is a Makondemore than 3,00,000 people were affected. Last epi-
word meaning ‘The one which bends up’ referring tiemic in India was reported from Barsi, Maharash-
the posture of the affected patient acquired duettain 1973° when a morbidity of 37.5% was report-
excruciating pain in the joirfts The virus alternative- ed for the whole town. The Kolkata outbreak in 1963
ly affects vertebrates and arthropbd$e arthropods had started in July reaching a peak in November and
remain infecting all its life. It has been reported frothen rapidly declining in December that year. Hospi-
Congd, Ugandd, East Africd®, Senegat, Central tal record for that period suggests that children and
African Republié®, Camerooft, Portugal and Guin- elderly were the most severely affected gr8dp
ed. Philippines, Malaysia, Mayotte and Reuniofihe entry of chikungunya virus in India is unknown
Island are commonly affected in AdidZhe spread of although Calcutta sea and air roots are believed to be
chikungunya has never been reported from outsitie probable entry points in India. There were lakhs of
the tropical region although the vector invades thases during the 1963—-64 outbreaks with haemor-
planet!??, rhagic manifestations and dea&th<hikungunya vi-
rus had almost disappeared from India after 1973 and
Chikungunya is believed to have originated in Afrsince then, no case was reported till end of 25895
cat3 where it has maintained in ‘sylvatic cycle’ in-
volving wild primates and forest dwelling mosquiThe current outbreak in India started in the end of
toes such a&edes furciferAe. luteocephalugsy Ae. 2005 when cases of suspected fever were reported
taylorit-?1-23 |t was subsequently introduced in Asifrom coastal parts of Andhra Pradesh and Karnata-
where it is transmitted from human to human maika?2’. Most of the initial reports were in media and
ly by Ae. aegyptand, to a lesser extent Bg. albop- in newspapef® when hospitals were flooded by
ictus through an urban transmission cyéle patients complaining of fever and joint pain. The
outbreak was first investigated in February 2006 in
Since Tanzania outbreak in 1952, chikungunya virdadhra Pradesh and then in March 2006 in Karnata-
has caused outbreaks in East Africa (TanZaani@ ka by health officials of the countrwho confirmed
Uganda), in Austral Africa (Zimbabwe and East Athe occurrence of chikungunya virus in the region.
rical?), in West Africa (Seneg#l), and in Central World Health Organization confirmed chikungunya
Africa (Central African Republi€ and Democratic fever in India. The number of suspected cases report-
Republic of the Congd). The most recent epidemed have varied from different souré€%3?ranging
ic re-emergence in Africa was documented in 1998p to a million (Table 1). The current outbreak has an
2000 in Kinshash Since the first documented Asiamttack rate of 4-45%.
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Till August 4, 2006, the confirmed cases of chikion (2,60,000 out of 7,70,000) has been affected by
ungunya fever have been reported from Andhchikungunya virus till mid of May 20662

Pradesh, Karnataka, Maharashtra, Tamil Nadu,

Madhya Pradesh and Gujarat states. Total 129 disansmission

tricts in 8 states have been affected by the virus.

National Institute of Communicable Diseases, Delfihe virus is transmitted by culicine mosquite&s
and National Institute of Virology, Pune had testee. aegyptiAe. albopictugndAe. polynesiensare
10,809 samples and 1015 were found to be positikgemmonly involved in the transmission although
Total cases of chikungunya fever are in the rangeGilexhas also been reported for the transmission in
10,00,000—(Personal communication: Dr. Charaeme casées'122 A recent Indian study reported
Singh, National Vector Borne Diseases Control Prisansmission of chikungunya virus Bynopheles

grame, Delhi; Details in Table 1). stephensals@*. The current outbreak is caused by
transmission byAedesonly®. The common reservoirs
Current outbreak for chikungunya virus are monkeys and other verte-

brates. In the current outbreak suspected reservoirs
Since the beginning of 2005, chikungunya virus hagre macaque monkeys, lemurs and bald mouse. In
emerged in the islands of the southwestern Indithe epidemic period, men also act as resebdair
Ocean. The outbreak was first reported in Comorésong the potential vectors, species of sub géeus
in the beginning of the 20883 Later in the same diomorphusAe. dalzieli, Ae. vittatusndAe. argen-
year, the virus had circulated to the other islands a@edpunctatusre also thought to be involved in the
countries—Mayotte, Seychelles, Reunion and Maumansmissiof?3. The role of cattles and rodents has
ritius, Madagaskar and India. Since the end of 20@8s0 been reported in the transmission of the ¥irus
the rainy season renewed the circulation and led to the
intensification of the epidenicThe most affected Chikungunya virus usually shows a periodicity with
island is Reunion where almost 35% of the popul@ecurrence of disease in the community with the si-

Table 1. The reported number of chikungunya fever cases in India

State No. of Total fever No. of No. of No. of Period of
districts cases/suspected samples confirmed deaths reporting
affected chikungunya sent to cases (up to)

fever cases NIV/NICD

Andhra Pradesh 20 1,10,618 1,224 150 0 4.8.06

Karnataka 27 6,70,438 4,376 266 0 5.8.06

Maharashtra 31 2,16,455 4,443 507 0 26.7.06

Tamil Nadu 34 43,580 413 59 0 25.7.06

Madhya Pradesh 4 44,966 36 4 0 31.7.06

Guijarat 12 22,963 317 26 0 28.7.06

Kerala 1 13 0 03 0 27.7.06

Total 129 11,09,033 10,809 1,015 0

(Source: Personal communication with Dr. Charan SiNGBDCP, Delhi)
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lence interval of 3—4 yedfs The periodicity is prob- antennae, three pairs of legs which are white striated.
ably due to their cycle in monkeéygL The monkeys One pair of wings and a pair of beams, long antennae,
are common reservoirs for the virus and following long horn, a body covered with scales decorated
one cycle of circulation, all monkeys might becomaith white or silver plated spots are other character-
exposed and, therefore, immunologically protectastics of the mosquitiAedesneasures 8 to 10 mmiin
Following a gap of 3—4 years, when another grouplefgti¥’. The different species of thedesan not be
susceptible and non-immune population becomidentified by naked ey&22:38 Ae. albopicts is more
available for infectiok-3°the virus spreads. Moth-active outdoors, whilde. aegyptfeeds and rests
er to child transmission has also been reported iniredoor.
cent studies®.

Pathogenesis
The agent

Detailed studies are not available on the pathogene-
Chikungunya virus is an enveloped, positive strargis of the chikungunya fever. It is expected that once
RNA virus'?, The species chikungunya belongs fter inoculation, primary viral multiplication occurs
Alpha virusgenus which consists of 28 viruses ah lymphoid and myeloid cells. The arthropod vectors
around 70 nm in diamefef. The alpha viruses areacquire the virus by sucking blood during this peri-
characterised by inactivation by diethyl ether or sod. The virus then spreads to the targeted organs and
dium deoxycholate. The complete nucleotide seamune system starts functioning at this stage lead-
guences of chikungunya virus have been determined to the activation of both humoral and cellular
thrice till date, once in 1953 of Tanzania strain bgnmunity. This response of the body leads to the clin-
Ross and, then in 1983 of Senegal straimd third ical features of the disedse The convincing evi-
time in Japan in 2082 Phylogenetic analyses basedence and studies are not available.
on partial E1 sequences from African and Asian iso-
lates revealed the existence of three distinct chiku@lnical features
gunya virus phylogroups: first containing all isolates
from West Africa, second containing isolates froffihe infection is of acute onset and variable clinical
Asia, and third corresponding to East, Central, afehtures are common finding®. The symptoms
South African isolaté®. They have worldwide dis-develop after an incubation period of 4 to 7 day
tribution and all alpha viruses are antigenetically ré@ncubation period lies between 1 and 12 days). In
lated. The viruses are inactivated by acid pH, heatipst of the cases the disease is self-limiting and the
lipid solvent, detergents, bleach, phenol, 70% alcymptoms disappear within 5 to 7 days even without
hol and formaldehyde. Most of the viruses possdssatment. Rarely the symptoms may persist for a
haemagglutinating activitiés longer period and occasionally complications may

develop+33
Vector

Aclinical triad of ‘fever, rashes and arthralgia’is sug-
The disease is spread by culicine mosquitoes in ggastive of chikungunya fever. The clinical features
eral andAedesin particulaf-?°. In the current out- vary from high fever (more than 2D, rapid in rise
break, onlyAedeshas been found to be involedt and sometimes associated with rigor), severe head-
is a diurnal vector with peak of the activities at the eadhe, chills and rigors, nausea and vomiting. The
of the day and is a day biter. The vector mosquiteyer may disappear to return in one or two days giv-
Aedes has a body divided into three parts: a pair wfg it the name of ‘Saddle back fev&r®3 The occur-
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rence of poly-arthralgia along with myalgia, is a typnay not be associated with swellings is characteris-

ical feature of the illnedg’. The joint pain is fright- tic of chikungunya fevep.

ening in severity, completely immobilising many

patients and preventing sleep in first few days of tli@e other common viral iliness similar to chikungu-

illness. The joint becomes very painful to touchya fever is infection by O’nyong-nyong virus. This

Movement at the joints causes excruciating painitdection can be differentiated on the basis of circu-

the person forcing to make bend up position givihgtion of the O’nyong-nyong virus in the communi-

it the name ‘Chikungunya’. Different joints of thay at the time of clinical diagnosis and confirmation

same patient may be involved at different tiffés by the serological diagnosis. O'nyong-nyong virus is
also different from chikungunya virus as it is trans-

The maculo-pauplar rashes and gingival haemorrhagtted by anopheline mosquitGésSometimes, sim-

es are uncommon signs although more frequenilar clinical presentation is made by Sindbis virus

children. Rashes occur mainly on trunks or extensofection. The confirmatory diagnosis of chikun-

surfaces of the limbs and are itching in natdi® gunya fever from dengue or O’nyong-nyong can be

Rashes are usually accompanied by secondary rismade by the laboratory investigations only.

the temperature. The haemorrhagic features are more

frequently reported in Indian outbreaks than thokaboratory diagnosis

occurring in other countrié3?® Chikungunya fever

is usually self-limiting but person can also develdghe probable diagnosis of chikungunya fever can be

chronic phase marked by persistent and severe anthde on the basis of presence of the virus in commu-

opathies. The deaths have also been reported dudtip and a clinical triad of fever, rashes and arthral-

chikungunya virus but are very réte giais suggestive of the illness. The definition of cases
is given in Table 2.

The other body systems are infrequently affected by

chikungunya virus although; mild tachycardia i§he virus produces neutralising and haemagglutina-

noted at the time of rise in fedeThe rare complica- tion inhibiting (HI) antibodies and that helps in mak-

tions include myelomeningoencephalitis, Guillaimg serological diagnosis. Hl test is a simplest diag-

barre syndrome, fulminant hepatitis, myocarditis amestic test, but it identifies the group rather than

pericarditiS. The asymptomatic infections are alsspecific virus. Confirmation of the iliness is done by

frequent and the resulting immunity is durable amtktection of the antigen or antibody to the agent in the

second attack is not reportet®. The infection is blood sample of patieht’. Reverse transcriptase

severe in infants, elderly and immunocompromisedlymerase chain reaction (RT-PCR) is confirmato-

peoplé’. ry for the identification of chikungunya virtig'. IgM
capture ELISA is the most sensitive serologic assay,
Differential diagnosis and is necessary to distinguish the disease from den-

gue. The virus isolation procedures need to be done
The clinical illness of chikungunya fever needs to bmder bio safety level 3 (BSL-3) precautitr& al-
differentiated from dengue and its variants. Rashesugh such precautions may not be necessary in the
occur in both the diseases but are more commortauntries where chikungunya virus is endemic.
dengue in which, decreased platelet count leads to the
severe haemorrhagic sigf$® Similarly, there is Prognosis and management
no retro orbital pain, a characteristic of dengue, in
chikungunya fever. Severe joint pain, which may dihe disease is considered to be self-limiting and be-
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Table 2. Case definition%’ Prevention and control

Case Symptoms The vaccination is not availaBland research is on
: . or an effective vaccine although a vaccine trial which

Suspected An acute illness characterised by sudden . . .

onset of fever with several of the follow-Nad started in 2000 was discontinued due to shortage
ing symptoms: joint pain, headacheOf funds®. The only mode of prevention is use of
backache, photophobia, arthralgia, rastphysical means of protection from mosquito bite—
es, etc. full sleeve clothing, mosquito nets, repellents, etc.
iy The use of repellent should be done with the advice
Probable Above features and positive serology . .

either when single serum sample wa8f dOCtors specially in case of pregnant mothers and

taken during acute onset phase or durirghildren less than 12 years. Center for Disease Con-

the convalescence. trol and Prevention (CDC) has advised a repellent
containing 30 to 50% DEET (N, N-diethyl-m-tolu-
‘mide)t. The repellents with lower concentration
need to be applied more frequently.

Confirmed Aconfirmation can be done by any of th
following method:

0 Four fold HI antibody dfference
in paired sera. A community-level action to fight the vector must be

0 Detection of IgM antibodies implemented®2%
against chikungunya virus.
0 Virus isolation from serum. o Reduction of mosquito breeding sites, specially
0 Detection of chikungunya virus stagnant water reserves (uncovered barrels, flow-
nucleic acid in sera by RT-PCR.  gr vases or cisterns). Water containers should be
emptied, if in possible then Temephos in 1 ppm
nign in naturé. The available literature does not re-  strength should be applied on weekly basis.
port mortality due to this virus. The current outbreak
is being considered the most severe in the historynas Application of larvicidal treatment bgacillus
more number of cases in the current outbreak has thuringiensis israelensis
developed complications than any previous report.
Besides, a few deaths have also been attributed to The spray of the insecticides should be consid-
chikungunya viru ered seriously for the whole area when any such
report of spread of chikungunya virus occurs
There is no specific antiviral therapy available for (2% Pyrethrunvy.
chikungunya virus and treatment is mostly, support-
ive, bed rest, fluids, and symptoms may be treadrld Health Organization (WHO) has strongly re-
with analgesics and antipyretics but not by Salicgpemmended the use of communication for behav-
latet:>1°% Paracetamol is used for control of feveioural impact (COMBI) approach for mobilisation of
Anti-inflammatory drugs are also used. Chloroquirmth individuals and communities during the out-
has been tried as empirical treatment without abgeaks.
proven efficac§®+L Rare cases may require hospital-
isation and appropriate management is done for ghgblic health measure$19.27
complicationg 22 All persons affected by the illness
should be protected from further mosquito bites to re- Monitoring and reporting of fever cases in the
duce the risk of further transmission of the ifus affected area should be done on regular basis to
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keep an eye on trends of infection. ungunya virus is probably able to survive without
cholesterol in humans and mosquitoes, and could
o Active surveillance and case detection for chikiave survived and multiplied better in mosquito,
ungunya fever in affected area can be done éyplaining partially, to its rapid spreadrhe in-
health workers. This will help in identifying thecreased pathogenecity, higher complication rate and
area and starting control measures. mortalities are newer characteristics associated with
this current outbreak. It's also a probability that the
o Vector surveillance and control measures in afirus could have genetically changed over a period of
fected area. time leading to increased pathogenecity and in-
creased infection rate.
o Training to health service providers including
health workers, anganwadi workers, private pra&-pertinent issue pointed out by experts that, despite
titioners in identification of cases and contrahfecting millions of the people for more than 50
measures. years since its first report in 1952, chikungunya vi-
rus has been neglected and there is lack of knowledge
o IEC activities for general public and NGQabout the biology of the virus. Furthermore, chikun-
through all possible means—Radio, TV, newspgtnya virus has clearly been responsible for disabling

pers and local available resources. and persistent arthralgia, even then it is unresolved
whether the symptoms are due to persistence of the
Lessons from the current outbreak virus or inappropriate immune respohse

The current outbreak is considerably larger than @te factors mentioned above, call for more and im-
previous ones, and has affected many countries inithediate researches on vaccine, treatment and patho-
Indian Ocean. It is a major public health concegenecity of chikungunya virus. Secondly, the world-
besides a challenge for policy makers and scientisisle distribution ofAedesmosquitoes, gives a

as very little scientific information is available abouytossibility that chikungunya virus can spread to hith-
the chikungunya virus, disease, pathogenesis, tregito unaffected regions of the world affecting larger
ment and preventicn population, which is still unknown.

The microbiologists have also postulated that rAnother attempt in explaining rapid spread of the
emergence is due to a variety of social, environmexnxrent outbreak in India points toward the absence
tal, behavioural and biological changes and appropi-the ‘herd immunity’ in this population, as chikun-
ate combination which made spread of virus easggmya virus was last reported in 1973 in India and
and calls for further studiés people here since then have not been exposed to the

virus and are susceptible to the infectfoA survey
The virus strain in the current outbreak has been stirdKolkata in 199%° reported that only 4.37% people
ied for possible genome change along with change@ported antibodies against chikungunya virus. The
behaviour and morbidity in detail to understand tlsero-positivity was highest in >50 yrs age group. Only
causes of emergence and rate of rapid spread. Aaremall proportion had shown antibodies in young and
cently published study has reported some changeadilts. The findings led to the conclusion by the ex-
the virus at E1-226V portion of the genome, whigberts that there is no effective immunity against this
possibly have made it possible for the virus to releasrus in this population, making the large population,
its cholesterol dependerfcélow, this strain of chik- specially of children, vulnerable to the infectién
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The other challenge is the scarcity of the diagnodhig this outbreak suggest of this virus shedding its

laboratory facilities for the confirmation of the antiearlier benign form and becoming more pathogenic.

bodies against this virus which would be crucial ihhere appears a wide gap in the knowledge about

case of large outbreaks and management of thenktural history of the disease. Data on activities dur-

nesses. The immediate need is of strengthening itigginter-epidemic period, and possible extra human

existing infrastructure and trained manpower to desgdread. The reports suggest of the changes in the

with such situation. A media rep#tindicated that it genome of the chikungunya virus making it more

took two months for national laboratory to confirmairulent, and are indicative of that chikungunya virus

the disease, when it was first detected in Gulbargaemerging in the region. It only makes sense that

district of Karnataka. world community and public health experts are em-
powered with appropriate knowledge for control and

The current outbreak is being termed as re-emergepi@/ention strategies to avoid an epidemic, otherwise

but there was no active or passive surveillance carriedg disappeared diseases like this would keep return-

out in the country and the virus was assumed to hawg to affect humanity, time and again.

disappeared from the subcontirféfit Although, the
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