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Chikungunya 

First recognized outbreak 
was in October 1952 in the 
Makonde Plateau in 
southeastern Tanganyika 

 
Chikungunya is Kimakonde 
for “that which bends up” 
in reference to the stooping 
posture 
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The outbreak was explosive 
    – affected several villages 

Spread was rapid – affected 
60% – 80% of the population 
within 2 – 3 weeks 
In some groups of houses  
every inhabitant was infected 
Sporadic cases would occur after the main invasion, 
but usually modified and less severe 
The spread appeared greater in smaller units than in 
larger settlements' -  larger settlements' had better 
water supply systems 
Incubation period 3 – 12 days 
Severe joint pains (large joints) in most patients 

Presenter
Presentation Notes
Principal symptoms reported by the cases were joint pains, fever, muscle aches, headache  retroorbital pains and  back pains. Rash was not a prominent clinical feature.



Majority  

(72-97%) of 

infected 

persons are 

symptomatic 







Chikungunya Virus 
Family Togaviridae, genus Alphavirus  

Enveloped, single stranded RNA virus 
Plus-sense, unsegmented genome of 11.5 
-11.8 kilobases 
4 nonstructural proteins – 5’ (genome 
replication)  
5 structural proteins – 3’  
Virions approx. 70nm in diameter 

  



Antigenic Complex Species 

1. Barmah forest Barmah forest virus (BFV) 

2. Eastern Equine Encephalitis Eastern equine encephalitis virus (EEEV) 

3. Middelburg Middelburg virus (MIDV)  

4. Ndumu Ndumu virus (NDUV) 

5. Semliki Forest Bebaru virus (BEBV), Chikungunya virus (CHIKV), 
Getah virus (GETV), Mayaro virus (MAYV), O’nyong 
nyong virus (ONNV), Ross River virus (RRV), Semliki 
Forest virus (SFV), Una virus (UNAV) 

6. Venezuelan equine encephalitis Venezuelan equine encephalitis (VEEV), Mosso das 
Pedras virus (MDPV), Everglades virus (EVEV), 
Mucambo virus (MUCV), Tonate virus (TONV), Pixuna 
virus (PIXV), Cabassou virus (CABV), Rio Negro virus 
(RNV) 

7. Western equine encephalitis Aura virus (AURAV), Sindbis virus (SINV), Whataroa 
virus (WHAV), Fort Morgan virus (FMV), Highlands J 
virus (HJV), Western Equine encephalitis (WEEV) 

Unclassified Trocara virus (TROV), Salmon pancreas disease virus 
(SPDV), Southern elephant seal virus (SESV) 

Alphavirus Species and Antigenic Relationships 



Phylogenetics of Chikungunya 
Virus 
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CHIKV: Sylvatic and Urban 
Transmission Cycles 



Aedes aegypti and Aedes albopictus 
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During the 
rainy season 
 
Self limiting 
 
Different 
genotypes in 
different 
regions 

Classic CHIKV Outbreak 
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Tanzania (Makonde) 1952-1953 

Philippines (Manila, Amlan) 1954, 1956, 1968 

South Africa (Transvaal Province) 1956, 1975, 1976, 1977 

Thailand (Bangkok) 1958, 1962, 1963, 1964 

Democratic Republic of Congo 1958 

Zambia 1959 

Senegal 1960, 1966, 1982 

Kampuchea 1961, 1962 

Uganda (Entebbe) 1961-1962, 1968 

Zimbabwe 1962, 1971 

India (various localities) 1963, 1964, 1965, 1973 

Burma 1963, 1970-1972 

Nigeria (Ibadan) 1964, 1969, 1974 

Vietnam 1964 

Sri Lanka 1965 

Angola (Luanda) 1970-1971 

Central African Republic  1978-1979 

CHIKV: Location and Year of Human Outbreaks 
(Jupp & McIntosh 1988) 
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First Case April 2004 

Presenter
Presentation Notes
Shown is the map of Kenya showing Lamu Island  and Mombasa shown in red located along the indian ocean on the kenyan coastline.



July 2004, unusual increase of  “malaria” 
cases 
Severity of  joint pains unusual 
91% blood smears negative for Malaria 

(Dr. F Simon) 

Lamu Island Outbreak 

Presenter
Presentation Notes
Lamu island is one of the oldest town in Kenya.Lamu Island is honoured as a world heritage site by UNESCO. The Island has a population of 18,000 persons The inhabitants are predominantly muslims..



Magnitude of Outbreak  

The attack rate was 75%. 
 

13,500 persons (95% CI 12,458-14328) 
infected. (Lamu population=18,000)  

 
86% of cases hospitalized/ stayed home in 
bed for a mean of 7 days ( range  1-90 ). 

Presenter
Presentation Notes
The attack rate of chikungunya virus infection was 75% and by exptrapolation therefore, 13,500 persons were infected in Lamu Island which has a population of 18,000 persons. 44% of cases did not report having fever in the previous four months.86% (101/118) of cases reported being hospitalized or staying at home confined in bed for a mean of 7 days (median 7 days) with a range of 1-90 days.Among the symptomatic cases, 84% (97/115) reported missing work or absenteeism from school for a mean of 7 days (range of 1-90 days, median 7 days).



Comoros Island Outbreak  

Presenter
Presentation Notes
Comoros Islands are an archipelago of four islands and several islets located in the western Indian Ocean. The four major islands are: Ngazidja (Grande Comore), Mwali (Moheli), Nzwani (Anjouan), and Maore (Mayotte). Ngazidja is the youngest and largest of the islands and is closest to Africa The union of Comoros has a population of 697,000 and Ngazidja Island has a population of 341,000.The inhabitants are predominantly muslims  



Comoros Island Outbreak  
 Suspected Dengue outbreak reported in 

February 2005. 
25 Sera analyzed 

All negative for Dengue 
9 positive for IgM CHIK Antibodies 
6 positive for CHIK by PCR 

>89% cases with fever & joint pain 
63% population seropositive prior to peak of 
epidemic 

Presenter
Presentation Notes
Suspected Dengue outbreak was reported by World Health Organization (WHO-AFRO) on Comoros Islands in the month of  February 2005.25 sera were collected and sent for analysis in KEMRI in Kenya and all were negative for Dengue.9 specimens were positive for IgM Ab to chik and 6 were positive by PCR.a team was then sent to investigate the outbreak. 



Magnitude of Outbreak  

Attack rate of infection was 63% 
 

214,830 persons (95% CI 196,757-233,244 
persons) infected on Island.  
 
79% of cases hospitalized/ stayed at home 
in bed, mean = 6 days (range 1-30 days) 

 
 

 

Presenter
Presentation Notes
The attack rate of chikungunya infection was 63%(209/331). By extrapolation, 214,830 persons (95% CI 196,757-233,244 persons) were infected on Comoros Island which has a population of 341,000 people. 14% of cases did not have fever in the previous four months.  79% (132/168) of cases were hospitalized or stayed at home confined to bed for a mean of 6 days (range of 1-30 days, median 5 days).Among the cases, 52% (79/152) missed work or were absent from school for a mean of 7 days (range of 1-40 days, median 6 days) because of the illness. 



La Reunion Outbreak 

First cases: March 2005 
Major increase in cases  

   during summer rainy season 
   (mid-December – April, 2006) 

Total number of cases estimated at 244,000 
Switch of vectors 
 
 



Aedes albopictus as a vector of CHIKV 



PLoS Med. 2006 , 3:1058-70  



Movement to Asia 



India outbreaks 

13 states affected in 
2005-2006 after 32 
year interepidemic 
period 
Estimated 1.3 million 
cases 
Introduction of the 
Central/East African 
genotype into Asia 
Exported cases 



Exportations 



Eurosurveillance weekly releases 2007 > Volume 12 / Issue 9  

2007–
Chikungunya 
outbreak (local 
transmission) in 
Italy 
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Continued CHIKV activity – 2009/2010 
2009:  Malaysia: ~4400 cases 

  Thailand:  ~49,000 cases (south only) 
2010: Malaysia:  > 750 cases 

India: > 16,800 cases 
China (Guangdong):  38 cases + 166 suspect cases 
Myanmar 
Taiwan 
Indonesia 
Maldives 
Madagascar, La Reunion:  ~150 cases 
France:   2 cases 
Gabon 
 



Continued CHIKV activity - 2011 

New Caledonia 
Outbreak due to Asian genotype 
~27 cases 

Republic of Congo (Brazzaville) 
Over 7000 cases 
Central/East African genotype; not 2004-2010 epidemic lineage 

France – localized transmission 

India 
Bangladesh 
Indonesia 
Mauritius 
 
 

 
 

2011: 



Continued CHIKV activity - 2012 
Cambodia 

- 45% of residents of one village CHIKV positive  
- Outbreak started after unusually large rainfall  
- Vector = Ae. aegypti.  

Bhutan 
Philippines 
Papua New Guinea:  >600 cases in one local area 
Malaysia 
Yemen 
Democratic Republic of the Congo (Kinshasa) 
Sierra Leone 
Ongoing:  India, Indonesia, Gabon, Mauritus 
 
 

 

2012: 



Philippines:  several islands, several hundred cases 
Australia:  Imports from PNG, Bali, Singapore – 107 cases  
Papua New Guinea 

1st detected summer 2012, spread in 2013 to multiple provinces  
Indian Ocean genotype 

New Caledonia 
4 cases – 1 past cool season - continuous transmission?  
During dengue outbreak 

India 
Japan:  Airport detection in tour group from Cambodia 
Cambodia 
Indonesia:  At least 3 islands affected 
Taiwan:  Imports from at least 4 countries in region 
Singapore:  500 cases in 2013 

Continued CHIKV activity - 2013 



Imported to western hemisphere 
French Guiana – 2006 
(Madagascar) 
French West Indies – 2006-
2009 

US – 2005 – 2012 
Canada - 2006 
Brazil – 2010 
 



(CID 2011, 52: e121-e126) 

1995-2012:  
122 cases (all 
travel 
associated) 
25 states with 
cases 
61% likely 
viremic when 
entering U.S. 

2010 = 11 cases 
2011 = 1 case 
2012 = 1 case 



Vector Presence in the Americas 
Ae. aegypti Ae. albopictus 

Adapted from Arias JR. Dengue: How are we doing?  
Celebrating 100 Years of PAHO. Washington, D.C.:  
PAHO; 2002. 

Adapted from Benedict MQ,  et al. Spread of the tiger: 
 global risk of invasion by the mosquito Aedes albopictus.  
Vector Borne Zoonotic Dis. Spring 2007;7(1):76-85. 
 





CHIKV Preparedness Activities 

Goals:  early detection of CHIKV introduction and 
limiting potential spread of the disease 

 
Pan American Health Organization (PAHO), with the 
support of the Division of Vector-borne Diseases of the 
United States Centers for Disease Control and Prevention 
(DVBD, CDC), created a working group and convened a 
meeting in Lima, Peru, on July 21−23, 2010  to discuss the 
threat this virus represents and to examine measures that 
might be taken to mitigate this threat 



http://new.paho.org/hq/index.php?option=com_docman&task=doc_download&gid=16984&Itemid  



Development of Toolkit 

Based on needs identified in 
preparedness plan, countries 
developing specific tools 

Fact sheets for various 
stakeholders (general public, 
health care providers, etc.)  
Slide sets for clinicians 
Short overriding 
communication messages 
 
 



Laboratory Training 

PAHO - Caribbean Sub-Regional Training 
Workshop – Jamaica 
CDC Laboratory Diagnostic Methods 
Training – Puerto Rico 
Proficiency Testing: 10 laboratories in 
Caribbean and Latin America 



Locally 
Acquired 

CHIKV in the 
Caribbean 

First report:  
Dec 6, 2013 
Saint Martin 



Western Hemisphere - 2013 

St. Martin: 66 confirmed, 14 probable, 167 
suspected  
St. Barthelemy: 11 suspected; 
Guadeloupe: 1 confirmed, 21 suspected; 
Martinique: 3 confirmed, 27 suspected; 
 

(All likely locally acquired cases) 





Reported Transmission of Chikungunya Virus in the US 



Chikungunya  
Human Disease 
Cases Reported  

to ArboNET 
as of 

July 15th 2014 



Vector 
Presence 

 in the 
Americas 

Ae. aegypti 

Ae. albopictus 



Western Hemisphere - 2014 
 

North America – 236 

Central American Isthmus - 1,717 

Latin Caribbean – 431,135 

Andean States – 0 

Non-Latin Caribbean – 3,676 

Total Number of Cases – 436,586 

 

As of 18 July 2014, PAHO/WHO 
 







 

Species Outbreak sites Control sites Total 

Ps. columbiae 5,092 (73.5)* 1,834 (26.5) 6,926 (100) (74.2)† 

Cx. quinquefasciatus 1,420 (72.3) 544 (27.7) 1964 (100) (21.1) 

Ae. aegypti 5 (3.0) 194 (97.0) 199 (100) (2.0) 

Cx. tarsalis 115 (59.0) 79 (41) 194 (100) (2.0) 

Ae. vexans 19 (100) 0 (0) 19 (100) (0.2) 

Cx. sp 9 (64) 5 (36) 14 (100) (0.2) 

An. franciscanus 0 (0) 5 (100) 5 (100) (<0.1) 

Ae. sp 4 (80) 1 (20) 5 (100) (<0.1) 

An. sp 1 (33) 2 (67) 3 (100) (<0.1) 

Total 6,665 (71.4) 2,664 (28.6) 9329 (100) (100) 

Female mosquitoes collected using CDC light traps and CDC gravid 
traps during an outbreak of West Nile virus in Maricopa County, 

Arizona, July 31—August 9, 2010. 



Factors Affecting 
Emergence/Outbreaks 

Environmental/ecological conditions  
Abundance of mosquito egg laying habitats 
Completely naïve pop 
Alternate vector(s), new ecological niches 
involved 
Viral genetics / mutations 
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Thank you 
 &  

Questions? 

The findings and conclusions in this report are those of the author(s)  
and do not necessarily represent the official position of the Centers 

for Disease Control and Prevention 

Presenter
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