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Abstract

Chikungunya is a mosquito-borne disease caused by an alphavirus from the Togaviridae
family. The Chikungunya virus (CHIKV) is transmitted by the Aedesmosquitoes. The
usual clinical signs of chikungunya are non-specific flu-like symptoms, a distinctive rash
and severe joint pains. The disease shares some clinical signs with dengue and can be
misdiagnosed in areas where dengue is endemic. There is neither vaccine nor a specific
antiviral treatment for CHIKV. CHIKV was initially seen in the early 1950s at the boundary
of Tanzania and Mozambique. For the past 5 decades, CHIKV was limited to sub-Saharan
Africa in addition to Southeast Asia. The situation worsened when CHIKV re-emerged in
Kenya in 2004 and reached several other countries in and around the Indian Ocean. The
epidemic swiftly reached regions like India and Southeast Asia and transmission of CHIKV
was reported for the first time in Europe in 2007 in Italy. The purpose of this review is to
summarize CHIKV outbreaks that have been reported in the 15-year period from 2000 to
2015 to show that periodic outbreaks have occurred not only in Asia and Africa, but in
Europe and the Americas. It is evident that CHIKYV is not restricted to a single region but
has become a global public health challenge. As many citizens from non-endemic countries
visit areas endemic for CHIKV fever, medical professionals must learn to recognize such
cases among travelers returning from such areas with non-specific symptoms such as fever,
arthralgia and skin eruptions. In endemic areas for mosquito-borne diseases, clinicians must
be educated about the recognition, diagnosis and timely reporting of chikungunya virus
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Introduction

Chikungunya is a mosquito-borne disease caused by an alphavirus
from the Togaviridae family. The Chikungunya virus (CHIKV) is
transmitted by the Aedesmosquitoes, primarily Aedesaegyptiand
Aedesalbopictus, the Asian ‘Tiger’ mosquito. Chikungunya virus
breeds in the skin, moves to the liver, muscle, lymphoid tissue and
brain, through the blood. The usual clinical signs of chikungunya
are non-specific flu-like symptoms, a distinctive rash and severe
joint pains, which may last for several weeks, months or even years
after the acute phase of the infection.! Complications of chikungunya
include myocarditis, hepatitis, ocular and neurological disorders.?
Chikungunya disease was initially seen in 1952 in remote Africa at
the boundary of Tanzania and Mozambique. Chikungunya illness is
transferred by Aedes mosquitoes, it bear a resemblance to dengue and
numerous other arboviral viruses, but is often related with arthralgia’®
CHIKYV causes significant morbidity and economic losses.* For nearly
50 years, the disease was limited to sub-Saharan Africa in addition
to Southeast Asia. The situation worsened when CHIKV re-emerged
in Kenya in 2004and reached several other countries in and around
the Indian Ocean. The epidemic swiftly reached regions like India
and Southeast Asia and transmission of CHIKV was reported for
the first time in Europe in 2007 in Emilia-Romagna in the north-east
of Italy. Soon after, CHIKV infection autochthonous (indigenous)
transmission was reported in south-eastern France, with 2 established

cases in 2010 September.’ There is no vaccine or a specific antiviral
treatment for CHIKV. The purpose of this review is to summarize
CHIKYV outbreaks that have been reported in the 15-year period from
2000 to 2015 to show that periodic outbreaks have occurred not only
in Asia and Africa, but in Europe and the Americas. Although rates of
chikungunya infection are variable globally, depending on outbreaks,
continuous surveillance of the disease is crucial.

Materials and methods

The titles of journal articles in English and French published
from 1 January 2000 through 30 April 2015, including the terms
“chikungunya” in combination with “Europe” and “European”,
“Asia”, “America”, “Africa”, “Australia” and the names of individual
countries, “chikungunya” and “chikungunya outbreak” were searched.
The search yielded >1,000 articles. These were screened to identify
particular groups affected by chikungunya outbreaks and the public
settings where chikungunya transmission occurred in the 15-year
period from 2000 to 2015. In addition, the WHO, US CDC, PAHO,
ProMED-mail websites were also reviewed for information and other
literature (Figure 1).

CHIKY in the Americas

The first case of CHIKV infection was identified in 2010 in Rio
de Janeiro, Brazil in an area high risk of dengue because of the
presence of large numbers of A. aegypti mosquitoes, the same vector
of CHIKV.® The first autochthonous cases of CHIKV in the Western
hemisphere was on the isle of Saint Martin in December 2013.7
Nearby documented infections have been established in 17 countries
or districts in the Caribbean or South America (Guyana, , Anguilla,
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Antigua , French Guiana and Barbuda, Dominican Republic, British
Virgin Islands, Dominica, Guadeloupe, Haiti, Martinique, Puerto Rico,
Saint Barthelme, Saint Kitts and Nevis, Saint Lucia, Saint Martin,
Saint Vincent and the Grenadines), where a great number of North
American tourists regularly come on holidays; these tourists possibly
can bring the risk of virus into the US.® After 4months (around March
2014), around >15 000 cases were recorded in 9 Caribbean islets in
the French West Indies and the maximum recorded cases in South
America occurred in French Guyana. There were cases in 15 atolls of
the Caribbean at the end of April 2014 and the total number of cases
reached 35,000 and 6 mortalities have been reported.®

1,103 potential articles
idenifiedtidesand
abstractsanalwzed
L 1,038 articles
o exduded
3
65artides

included inthe

Figure | Flow chart for selection of studies.

In the United States, the epidemiology and cases of laboratory-
confirmed CHIKYV infections were recorded from 2010 through
2013. Out of the 115 laboratory-confirmed CHIKYV infections, 55 had
known travel history, 53 (96%) traveled to Asia while 2 (4%) traveled
to Africa. There were no locally-acquired infections.” Two hundred
thirty-two (232) imported cases of CHIKV infection were recorded
in July2014 at the Nationwide Institute for Developing and Zoonotic
Transmittable Diseases at the US Centers for Disease Control and
Prevention (CDC).!° Two hundred seventy-two (272) imported cases
and 11 locally acquired cases were identified in Florida® including the
first case of locally acquired Chikungunya.'" Several of these cases
happened in the 14 or more regions that has Aedes a aegypti, as a
local mosquito species. Furthermore, an obstinate vector mosquito,
Aedesalbopictus, have been identified in 32 states over the past three
decades.' In March 2015, the US CDC reported that CHIKV infection
had been identified in 44 countries or territories in the Caribbean,
North, Central and South America and with more than 1.3million
suspected cases and over 28,000 confirmed cases reported to the Pan
American Health Organization (PAHO)."? The Isle of Saint Martin
reported the highest incidence (115 cases per 1,000 population).
Martinique (76 per 1,000), Saint Barthelemy (74 per 1,000) and
Guadeloupe (52 per 1,000) also reported high incidences of CHIKV
infection.'!?

CHIKY in Asia, Oceania and the pacific islands

In Asia, CHIKYV activity was first isolated in Bangkok, Thailand in
1958. Virus transmissions continued until 1964. The virus re-emerged
in the mid-1970s and declined by 1976." India is known to be endemic
to numerous infectious diseases. The major outbreak reported in
India happened in Kolkata in 1963, which was followed by further
outbreaks in Tamil Nadu Andhra Pradesh and Maharashtra in 1964 to
65 and in Barsi in 1973. CHIKV then appeared to have disappeared
from India. The disease re-emerged in 2006 after a hiatus of 32 and
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triggered an outbreak that affected 13 provinces. The provinces that
had an initial impact were Andhra Pradesh, Karnataka, Maharashtra,
Madhya Pradesh, Tamil Nadu, Gujarat and Kerala.'* For the outbreak
that started in the end of 2005, different sources have conflicting
counts on the number of suspected cases'> !’ ranging from hundreds of
thousands up to a million. In the year 2008, almost 100,000 people in
diverse communities of Kasargodu, Kerala were infected by CHIKV.
An outbreak also occurred in Tirunelveli, Tamil Nadu in the year of
2009 to 2010. The CHIKYV identified belongs to the Eastern Central
Southern African genotype.'®

Three cases of CHIKYV infection were reported in Nepal in 2013.
Physicians still do not consider CHIKYV in the differential diagnosis;
hence, CHIKV does not seem to be a public concern there as compared
to neighbor India.” Six cases of chikungunya were reported in native
Bangladeshi women with ages ranging from 20 to 50 years. CHIKV
is not that uncommon in Bangladesh. However, the presence of other
arthropod-borne infections with the same courses of illness make
medical doctors less likely to consider this infection.?’ After a 40-year
hiatus, CHIKV re-emerged in Sri Lanka in the latter part of 2006.
A study of febrile patients in southern Sri Lanka reported that 3.5%
(28 out of 797) patients without acute dengue virus had chikungunya
virus. Of these 18 out of 28 (64.3%) were confirmed by viral isolation
or real-time RT-PCR.?! CHIKV was reported for the first time in
Bhutan in 2012.%2

China’s first documented outbreak of CHIK fever occurred in the
Wanjiang District of Dongguan, Guangdong in September 2010. 253
cases were recorded, of which 129 were laboratory confirmed. The
infection was imported.” Taiwan reported 2 imported CHIKV cases
identified by temperature screening at airports-1 infected with CHIKV
East/Central/South African genotype returned from Singapore in 20006,
the other infected with the Asian genotype returned from Indonesia
in 2007.2* CHIKV has been a major problem in Southeast Asia with
large numbers reported in Thailand, Malaysia and Singapore.” In
Singapore, where dengue has been endemic since the 1960s, the first
CHIKYV case was only reported in 2006°° while the first local outbreak
occurred in January 2008. Since then, infection with the virus has been
increasingly reported in the city-state.”’” A study by the Ministry of
Health and the National Environment Agency done within the period
2006 and 2009 showed that 812 (75.7%) of the 1,072 cases recorded
were indigenous. The main sources of importation were Malaysia and
India with contract workers considered as source of the indigenous
infections.?

Malaysia experienced its first CHIKV outbreak in Klang, Selangor
in 1998 followed by an outbreak in the rural area of Perak in 2006
and in the urban areas of Johor in 2008. The first outbreak was
due to an Asian genotype virus.”” The second outbreak was due to
a Central/East African genotype virus.** In 2009, CHIKV infection
re-emerged in some states in Malaysia. A community-based case
control study was carried out in the state of Kelantan. Among the 129
suspected cases, 54.4% were diagnosed to have CHIKV infection.?!
A cross sectional study of CHIKV seroprevalence was carried out
in 2009 in four states (Kuala Lumpur, Selangor, Pahang and Negeri
Sembilan). From the 945 serum samples tested, 5.9% was positive
for CHIK IgG.? A retrospective cross-sectional study done based
on the database of clusters of patients with clinical diagnosis of
chikungunya (CHIK) from January 2006 to December 2009 showed
that of the 13,759 identified patients, 6,314 (45.9%) were laboratory
confirmed cases while 7,445 (54.1%) were considered clinical cases
by epidemiological link.*
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In Thailand, there was a major outbreak of CHIKV fever between
2008 and 2009. This outbreak affected more than 46,000 individuals,
the highest number of infections in any country in the region.>** In
Indonesia, 1,901 febrile episodes were recorded between August 2000
to June 2004 and September 2006 to April 2008. Of these 135 (7.1%)
were CHIKV cases, providing an incidence rate of 10.1/1,000 person
years. CHIKV infections were identified all year round but showed
increase in incidence during the rainy season (January to March).%
In Brunei Darussalam, the first cases of CHIKV were reported
in 2011. The proactive surveillance system set up in January 2011
where all dengue-negative samples were tested for CHIKV, enabled
identification of the first two detected cases and local transmission of
CHIKV.* Brunei Darussalam is closer to Sabah but shares its borders
with Sarawak, which experienced a large chikungunya outbreak in
2009 with 348 cases. Sabah reported no cases in 2009 but a surge in
the number of cases was observed in the first part of 2010.3

In Cambodia, the first case of CHIKV was detected in 1961. The
virus again re-emerged in 2011 and a large outbreak occurred in the
village of Trapeang Roka Kampong Speu Province in March 2012.%°
A seroprevalence study of the village residents done in March 2012
reported that the outbreak affected families throughout the village and
44.7% of the population tested had evidence of CHIKV infection,
which affected all age groups.*

In Japan, 14 patients at the Narita Airport Quarantine Station were
laboratory-confirmed cases (using real-time RT-PCR) of imported
CHIKYV infection in 2013.4!

In Yemen, an outbreak of dengue-like acute febrile illness was
reported in Al Hodayda governorate in October 2010. By January
2011, a total of 1,542 cases had been recorded from 19 of the 26
districts in the governorate with 104 associated deaths.*? In Israel, a
study including all serologically proven acute dengue and CHIKV
infection cases recorded between 2008 and 2010 were analyzed-41
cases were diagnosed dengue while 15 cases were identified as
CHIKYV infection. Of the 15 CHIKYV patients, 12 (80%) lived in areas
where A. albopictus mosquitoes were endemic. No autochthonous
cases were reported.®?

In Australia, 168 cases of CHIKV were imported between 2002
and 2012. Victoria and New South Wales had the largest number
of reported cases. The main sources of the imported cases were
Indonesia, India and Malaysia. There was a surge in the number of
cases from 2008 to reach a peak in 2010. While Indonesia accounted
for most of the CHIKYV cases, travel from India had the highest CHIKV
importation rate (number of imported cases per 100,000 travelers).*4

CHIKY in Europe

CHIKYV in India was the source of the outbreak in Italy. A local
who travelled to India started the autochthonous transmission with
native Aedesalbopictus mosquitoes. The epidemic curve of cases
identified in Italy combined with detection of the virus in local Ae.
albopictus mosquitoes showed that CHIKV infection was maintained
by a mosquito-human-mosquito cycle.* In 2006, a surveillance system
was established to be able to detect and manage dengue and CHIKV
fever in areas with Aalbopictus to prevent secondary transmission.?’
Between May and November 2007, 39 suspect cases were reported
(25 imported and 14 autochthonous). Eight imported cases were
confirmed, 1 CHIKV -the first documented autochthonous vector-
borne transmission of CHIKV virus on the European continent.*

A large number of Chikungunya infection (231) cases were
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reported in Europe (Italy, France, Croatia and Madeira) throughout
2007 to 2012. CHIKYV, endemic on the isle of Madeira, resulted into
122 hospitalizations with 1 death Emilia-Romagna, Italy. Through
the Chikungunya outbreak in Italy and the dengue outbreak in
Madeira, suitable actions for preventive measures and for the control
of mosquitoes (Aedes aegypti and Aedesalbopictus) were efficiently
applied.* Although such an epidemic is new to Europe, it is probably
caused by globalisation rather than climate change. Increased amounts
of long distance tourism, travel and trade mean that organisms that live
in and on people or goods have more opportunity to be transported
across continents.>

In Veneto (northeastern part of Italy), a special integrated
surveillance of summer fevers was established to promptly identify
cases of West Nile Fever (WNF), dengue and CHIKV. Between 2010
and 2012, 234 patients with fever after travelling were identified, of
which 27 (11,5%) were found infected (24 with dengue and 3 with
CHIKV).>! Between January 2008 and October 2011, 130 cases of
dengue / CHIKV were reported and 42.8% of CHIKV cases were
imported from Indian Ocean Islands (Mauritius, Maldives, Bali and
Sri Lanka). The estimated number of travelers exposed to CHIKV and
dengue coming back to Italy was higher compared to notified cases,
suggesting a potential underestimation of the real number of imported
cases.>?

In October 2009, a French tourist returning from an island
of Maldives was reported as the first case of CHIKV infection.”
Following the outbreak of autochthonous CHIKV fever in northern
Italy, 2 independent cases of autochthonous transmission of
chikungunya fever were identified in south-eastern France in
September 2010.>* All the conditions for autochthonous transmission
of CHIKV were present in southern Franc in the summer of 2014:
a competent vector and a large number of travelers returning from
the French Caribbean islands where an outbreak is occurring. From
May to July 2014, there were 126 laboratory-confirmed imported
chikungunya cases in mainland France.® This particular species of
mosquito has proliferated in Southern Europe and dispersion is likely
to continue.’® In Spain, 10 cases of CHIKV infection were diagnosed
in travelers returning from Haiti, the Dominican Republic or from
both countries between the months April and June 2014.57 In Portugal,
co-infection of dengue virus serotype 4 and CHIKV was reported in
a woman in her early 50s returning from Luanda, Angola, in January
201438

In Germany, where potential CHIKV vectors are not yet
established, CHIKV infection is mandatorily notifiable. In September
2009, 2 cases of CHIKV infection were reported from German
tourists who became ill after a trip to the Maldives.* Cases from
2006 through 2009 were analyzed and 152 cases of symptomatic
CHIKYV infection were reported. Despite the fact that significant
underdiagnoses is suspected, this analysis of CHIKV importation to
Germany offers essential information about travel-associated CHIKV
infection. The number of notified cases (17 to 53) per year means
that CHIKV will be intermittently available for local transmission
in as soon as a competent vector is established.®” In Belgium, 54
unpublished CHIKV cases have been reported from 2006 to 2008
(38 cases in 2006, 9 cases in 2007, 7 cases in 2008) primarily from
tourists returning from countries with recent CHIKV epidemics such
as Mauritius, Réunion Island, Sri Lanka, Madagascar and India. The
first laboratory-confirmed, documented and published case of CHIKV
was recorded in April 2009 in a Belgian tourist returning from Phuket,
Thailand.®!
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Most Russian territory is in the Asian region but the case was
recorded in the capital Russia so the investigators of the review
included this in Europe. The case reported in September 2013 was
that of an Indonesian visitor. The CHIKV strain CHIKVILEIV-
Moscow/1/2013 belonging to the Asian genotype was identified
isolated and deposited into the Russian State Collection of viruses.®

CHIKY in Africa

CHIKYV was initially identified and reported in Tanzania in 1952.
A second outbreak occurred in South Africa in 1956.% Thereafter,
epidemics were recorded in Asia (Burma, Cambodia, India, Indonesia,
Sri Lanka, Thailand, Timor, Vietnam, Philippines) and Africa
(Angola, Burundi, Central African Republic, Democratic Republic
of Congo, Guinea, Malawi, Nigeria, South Africa and Uganda)
and through 1960’s and 1990’s. In June 2004, am epidemic started
on Lamu Atoll, Kenya and spread to Comoros, La Reunion, Indian
Ocean islands, resulting in nearly half a million reported cases.*
Between 2005 and 2007, all Southwestern Indian Ocean islands had
on and off epidemics, except for Madagascar where persistent virus
circulation was observed in an endemic-epidemic pattern. The virus
was first detected in the spring of 2005 with only a few number of
cases. By January 2006, there was a significant surge in the number of
cases and at the peak of the epidemic; over 40,000 cases were reported
per week.* 266,000 cases were estimated to have occurred during this
outbreak and this was the first time that a number of neurological
manifestations, fetal infections and mortality were reported to
be associated with CHIKV.%% In 2009 and in 2010, 2 indigenous
outbreaks were recorded in Reunion Island by the inter-epidemic
surveillance system.®®

In Kenya, 2 CHIKYV outbreaks occurred beginning of 2004. The
first outbreak in Lamu lead to an estimated 13,500 cases where greater
than 70% of the population of the island were infected.®” The outbreak
was initially thought to be caused by malaria but laboratory testing
determined the cause to be CHIKV. Some months after the outbreak
in Lamu, another outbreak happened in the city of Mombasa, the
2nd largest city in the country. Transmission of arboviral infection,
including CHIKYV, continues between known epidemics and remains
unexceptional across Kenya.”

In Congo, a study conducted in 2011 analyzed 317 suspected
cases of febrile illness characterized by severe joint pain. 37 (11.7%)
of the 317 cases were real-time RT-PCR-confirmed CHIKV patients.
All tested negative for dengue. This was the first Chikungunya
outbreak declared in the Republic of Congo. The seroprevalence
study performed amongst blood donors before the outbreak provided
evidence of previous CHIKV circulation.”" In June 2011, there were
7,014 cases in Brazzaville and 460 in Pool. By the end of June 2011
an [RIN representative reported that approximately 8,000 people were
affected with CHIKV with no associated deaths.”

In a small study was conducted in Guinea in 2006 to identify
arboviruses causing febrile diseases. ELISA and neutralization assays
showed that 63% (30/47) of patients were infected with arboviruses,
including 11 West Nile, 2 yellow fever, 1 dengue, 8 CHIKV and 5
Tahyna infections. Except for yellow fever, these are the first reported
cases of human disease from these viruses in Guinea.”? A study in
Northern Tanzania revealed that 7.9% of 870 febrile patients were
PCR-confirmed acute CHIKV infections.” Another study in the
Mbeya Region was conducted to assess the epidemiological patterns
of Alphavirusinfections. This region was not affected by the 2004—
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2007 outbreaks. However, investigators found that CHIKV or a
closely related Alphavirus like o'nyong'nyong virus is circulating in
the area.”

In Gabon, a simultaneous CHIKV and dengue outbreak was
reported in two provinces (Ogooue Lolo and Haut Ogooue) from
April to July 2010. A prospective study during the outbreak was
done and 2,731 suspected cases were recorded in the two provinces
and 1,208 cases (44.2%) were laboratory confirmed. The study also
revealed that the outbreak occurred during the rainy season and
Aedesalbopictus was the main vector.” In Cameroon, more than
400 cases of dengue-like fever were reported in Kumbo (northwest
Cameroon) in 2006. A total of 105 sera were obtained from volunteers
and there was serological evidence for recent CHIKV infection, as 54
subjects (51.4%) had detectable IgM anti-CHIKYV in their sera. No
anti-ONNV and anti-DENV IgM antibodies were found amongst the
sample tested. The findings suggest that the outbreak reported was
due to CHIKV.” CHIKYV infection has been reported in West Africa
since 1966, with the last outbreaks from Senegal in 1996 and 1997.7
In July 2012, researchers at the Mercy Hospital in Bo, Sierra Leone
began a 1-year transmittable virus investigation to recognize which
pathogens are instigating febrile sickness in the city. 400 (42.9%) of
932 febrile patients were identified as positive for CHIKV by lateral
flow immunoassay.” Just recently, September 2015, the Ministry of
Health and Social Affairs (MOHSA) of Senegal reported CHIKV
circulation in the region of Kédougou. Samples were collected from
14 suspected cases for laboratory-confirmation at the Institute Pasteur
of Dakar. Ten (10) of the 14 samples tested positive for CHIKV.%
In Sudan, an outbreak of hemorrhagic fever was recorded in South
Kordofan from September to December 2005. Initial laboratory test
results identified IgM antibodies against yellow fever (YF) virus and
a yellow fever outbreak was declared. However, IgM antibodies to
CHIKV were detected in five (27%) cases. The results signify that
both CHIKYV and YF infections occurred during the outbreak.

Discussion

CHIKYV was initially identified and reported in Tanzania in 1952.
Epidemics were recorded in Africa and Asia through the years of
1960°s and 1990’s. In Asia, CHIKV activity was first identified in
Bangkok, Thailand in 1958. Imported cases among tourists coming
from endemic areas have been identified in the Americas and several
countries in Europe. The first transmission within continental Europe
was reported from north-eastern Italy in August 2007. Thereafter,
a large number of CHIKV infection cases were reported in Italy,
France, Croatia and Madeira throughout 2007 to 2012. The first case
of CHIKYV infection in the Americas was identified in 2010 in Rio
de Janeiro, Brazil while the first local transmission was identified in
Caribbean countries and territories in 2013 (Figure 2).

It is evident that CHIKYV is not restricted to a single region but has
become a global public health challenge. Rapid diagnosis of CHIKV
infections is of public health importance because the mosquito vectors
are present in the various regions of the world. There is a real threat
for the infection to spread in naive population. The presence of a
human population naive to the chikungunya virus, competent vectors
and the movement of people in and out endemic areas are factors that
contribute to the extension of the circulation of the virus. Medical
professionals should bear in mind that besides dengue, CHIKV should
be considered as a differential diagnosis among travelers returning
from Africa, Southeast Asia, the Caribbean region and the Indian
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subcontinent. The clinical picture of both dengue and CHIKV and
even other viral infections can be similar and might be a challenge
for medical professionals not familiar with these infections. Because
of the risk of introduction into non-endemic countries, public health
officials, medical professionals and the government need to be
educated about the value of early recognition, prompt diagnosis and
timely reporting of CHIKYV cases.

Distribution Map of Chikunguny:

Annual Disease rate per 100,000 population
G’“‘"‘"“ E-.” .-‘ll . Wiew .

Figure 2 Global Distribution of Chikungunya.

Conclusion

CHIKYV outbreaks have been reported in Africa, Southeast Asia,
the Caribbean region and the Indian subcontinent. In recent decades
mosquito vectors have spread to Europe and the Americas. In 2007,
transmission of diseases was reported for the first time in Europe.
CHIKYV infection has the possibility to spread into new areas in
America and Europe where competent vectors are present. The huge
majority of human inhabitants are immunologically naive, which is a
precondition for the circulation and spread of the virus. In the absence
of an effective vaccine, rapid implementation of mosquito control
measures and establishment of a system for continuous surveillance of
the disease seems to be the only possible solution to prevent any such
outbreak in the near future. Early identification of disease and control
of vector will prevent the spread of disease. As many citizens from
non-endemic countries visit areas endemic for CHIKV fever, medical
professionals must learn to recognize such cases among travelers
returning from such areas with fever, arthralgia and skin eruptions.
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