
Acknowledgments
We thank Márcio Nunes for sequencing CHIKV strains.

This study was partially supported by CNPq (Brazilian  
National Council for Scientific and Technological Development) 
(grants 573739/2008-0; 301641/2010-2, 401558/2013-4, and 
457664/2013-4).

References
  1. Powers AM, Brault AC, Tesh RB, Weaver SC. Re-emergence of 

chikungunya and o’nyong-nyong viruses: evidence for distinct 
geographical lineages and distant evolutionary relationships.  
J Gen Virol. 2000;81:471–9.

  2. Morrison TE. Reemergence of chikungunya virus. J Virol. 
2014;88:11644–7. http://dx.doi.org/10.1128/JVI.01432-14

  3. Pan American Health Organization. Number of reported cases 
of chikungunya fever in the Americas, by country or territory 
2013–2015 (to week noted) epidemiological week/EW 9  
(updated as of 6 March 2015) [cited 2015 Mar 12].  
http://www.paho.org/hq/index.php?option=com_
docman&task=doc_download&Itemid=&gid=29340&lang=en

  4. Feira de Santana. Secretaria Municipal de Saúde. Boletim da Febre 
do Chikungunya. Situação epidemiológica dos casos de  
chikungunya. 2014; 1 to 11 [cited 2015 Jan 20].  
http://www.feiradesantana.ba.gov.br/sms/arq/Chikungunya_Feira.pdf

  5. Leparc-Goffart I, Nougairede A, Cassadou S, Prat C,  
de Lamballerie X. Chikungunya in the Americas. Lancet. 
2014;383:514. http://dx.doi.org/10.1016/S0140-6736(14)60185-9

  6. Feira de Santana. Prefeitura Municipal. LIRAa em Feira foi de 1,1 
por cento [cited 2015 Jan 20]. http://www.feiradesantana.ba.gov.br/
noticias.asp?idn=8099

  7. World Health Organization. Neglected tropical diseases. Integrated 
vector management [cited 2014 Oct 28]. http://www.who.int/
neglected_diseases/vector_ecology/ivm_concept/en/

  8. Bahia. Secretaria Estadual da Saúde. Boletim epidemiológico da 
febre chikungunya na Bahia. 2014 [cited 2014 Oct 28].  
http://www.suvisa.ba.gov.br/sites/default/files/Boletim_ 
Chikungunya_BA_N6_05112014.pdf 

  9. Angola R. Especiais. O que há para saber sobre o Catolotolo ou 
chikungunya [cited 28 Oct 2014]. http://www.redeangola.info/
especiais/o-que-ha-para-saber-sobre-o-catolotolo-ou-chikingunya/

10. Amapá. Secretaria da Saúde. Agência Amapá de Notícias.  
Técnicos da SESA fazem monitoramento da febre chikungunya 
em Oiapoque [cited 2014 Oct 28]. http://agencia.ap.gov.br/noti-
cia/39238

Address for correspondence: Maria G. Teixeira, Federal University of 
Bahia, Institute of Colective Health, Rua Basílio da Gama, s/n. Campus 
Canela Salvador Bahia 40140-060, Brazil; email: magloria@ufba.br

Chikungunya, Dengue, and 
Malaria Co-Infection after 
Travel to Nigeria, India 

C.G. Raut, N.M. Rao, D.P. Sinha, H. Hanumaiah, 
M.J. Manjunatha
Author	affiliation:	National	Institute	of	Virology–Bangalore	Unit,	
Bengaluru,	India

DOI:	http://dx.doi.org/10.3201/eid2105.141804

To the Editor: Arboviral infections, such as chikun-
gunya and dengue, are endemic to South Asia. Concurrent 
infection of these viral infections with another vector-borne 
parasitic disease, malaria, is uncommon in India and would 
pose a challenge for medical diagnosis because of overlap-
ping clinical symptoms. We present a case of multiple co-
infections in a young man attending college in India after 
his return from Nigeria, a region endemic for chikungunya, 
dengue, and malaria.

After spending a 1-month vacation in Nigeria, a 
21-year-old male asymptomatic Nigerian national arrived 
in Bengaluru, India, on September 5, 2014, to resume col-
lege. He developed febrile illness, chills, abdominal dis-
comfort, headache, epigastric pain, and myalgias 6 days 
after his arrival. High-grade fever (103°F), icterus, and 
vomiting subsequently developed. He received treatment 
for his symptoms, and a physical examination revealed 
general weakness, pulse rate of 100 beats/min, and blood 
pressure of 140/70 mm Hg.

Various tests to assess his medical condition were 
conducted. A complete blood count showed a reduced 
platelet count of 68,000/mm3 (reference 1.5–5.0 ˟105 

mm3); findings of an abdominal ultrasonography were 
normal. Comprehensive kidney and liver function tests 
showed elevated values (blood urea, 53 mg/dL [reference 
15–45 mg/dL]; serum creatinine, 1.66 mg/dL [reference 
0.6–1.2 mg/dL]; aspartate aminotransferase, 67 IU/L [ref-
erence 5–34 IU/L]). Because the man had visited and re-
turned from a region endemic for chikungunya, dengue, 
and malaria (1) and had a reduced platelet count, diagnos-
tic tests for these infections were conducted. Accordingly, 
dengue nonstructural 1 antigen detection rapid test con-
ducted on blood collected 2 days after symptom onset was 
positive. Microscopic observation of thick and thin blood 
smears (also from blood taken 2 days after symptom on-
set) showed the malaria parasite Plasmodium falciparum. 
Reverse transcription PCR (RT-PCR) on serum collected 
2 days after symptom onset was conducted to detect chi-
kungunya and dengue viral genomes. Test results were 
positive for both chikungunya and dengue viruses. How-
ever, IgM antibody capture–ELISA (MAC-ELISA) for 
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detecting chikungunya and dengue viral antibodies was 
negative for both infections. In accordance with World 
Health Organization travel guidelines, a blood sample, 
taken 3 days after symptoms onset, was tested at the Na-
tional Institute of Virology (Pune, India) for Ebola virus 
disease. This test used RT-PCR and real-time RT-PCR to 
detect Ebola virus nucleoprotein and polymerase genes 
and ruled out Ebola virus disease.

These tests were repeated with standard positive and 
negative controls to ensure no contamination and no false-
positive results. RT-PCR for chikungunya and dengue vi-
ruses was performed by using virus gene–specific primers. 
RT-PCR for Japanese encephalitis and West Nile viruses 
also were conducted to rule out these cross-reacting arbo-
viral infections that share common clinical manifestations 
with chikungunya and dengue. The failure of MAC-ELISA 
to detect chikungunya virus– and dengue virus–specific 
IgM was attributed to collection of the blood on day 2 af-
ter symptom onset, and thus the IgM would not have been 
generated to be detected by MAC-ELISA.

Fever similar to those common with malaria and ty-
phoid are often exhibited with any of the arboviral infec-
tions that are endemic to Nigeria (1). Often these fevers are 
misdiagnosed as malarial fevers, and the opportunity to test 
for arboviral infections is missed. Dual infections of chi-
kungunya and dengue are becoming more common in India 
(2,3), and there were earlier reports of dengue and malaria 
co-infection (4). Because these diseases are endemic to 
both Nigeria and India and because the incubation periods 
of infections vary, we do not know the exact location where 
the patient acquired any or all of these infections. Multiple 
infections in a single patient would drastically change the 
spectrum of clinical manifestations and thus complicate the 
diagnosis process. Our study particularly draws attention 
to understanding emerging arboviral infections and empha-
sizes the need for a multidimensional diagnostic approach 
in such clinical situations.

Acknowledgments
We thank the Director of the National Institute of Virology.  
We also thank K.J. Pooja and T.H. Dharani Devi for their  
excellent technical help.

This work was supported by the Institutional funds from the 
National Institute of Virology.

References
  1. Baba M, Logue CH, Oderinde B, Abdulmaleek H, Williams J,  

Lewis J, et al. Evidence of arbovirus co-infection in suspected 
febrile malaria and typhoid patients in Nigeria. J Infect Dev Ctries. 
2013;7:51–9. http://dx.doi.org/10.3855/jidc.2411

  2. Chahar HS, Bharaj P, Dar L, Guleria R, Kabra SK, Broor S.  
Co-infections with chikungunya virus and dengue virus in  
Delhi, India. Emerg Infect Dis. 2009;15:1077–80.  
http://dx.doi.org/10.3201/eid1507.080638

  3. Kalawat U, Sharma KK, Reddy SG. Prevalence of dengue and  
chikungunya fever and their co-infection. Indian J Pathol  
Microbiol. 2011;54:844–6.

  4. Thangaratham PS, Jeevan MK, Rajendran R, Samuel PP,  
Tyagi BK. Dual infection by dengue virus and Plasmodium vivax in 
Alappuzha district, Kerala, India. Jpn J Infect Dis. 2006;59:211–2.

Address for correspondence: C.G. Raut, National Institute of Virology–
Bangalore Unit, Molecular Virology, RGICD Premises, Near NIMHANS 
1st Main Someshwara Nagar, Dharmaram College Post, Bangalore, 
Karnataka 560029, India; email: cgraut@gmail.com

Chikungunya Virus Outbreak, 
Dominica, 2014

Shalauddin Ahmed, Lorraine Francis,  
R. Paul Ricketts, Trudy Christian,  
Karen Polson-Edwards, Babatunde Olowokure
Author	affiliations:	Ministry	of	Health	and	Environment,	Roseau,	
Dominica	(S.	Ahmed,	R.P.	Ricketts,	T.	Christian);	Caribbean	 
Public	Health	Agency,	Port-of-Spain,	Trinidad	(L.	Francis,	 
K.	Polson-Edwards,	B.	Olowokure)

DOI:	http://dx.doi.org/10.3201/eid2105.141813

To the Editor: Chikungunya is a dengue-like mosqui-
toborne viral disease that has caused outbreaks in Africa, 
Asia, and the Pacific Islands (1). St. Martin reported the 
first documented occurrence of autochthonous transmis-
sion of chikungunya in the Caribbean islands in December 
2013 (2). Dominica reported its first case on January 17, 
2014 (3). This report describes the outbreak of chikungu-
nya in Dominica through July 12, 2014.

Cases were characterized by using guidelines issued 
by the Centers for Disease Control and Prevention (CDC) 
and the Pan American Health Organization (4). Surveil-
lance of chikungunya cases began on January 16, 2014, 
and data were collected on patients’ age, sex, residence, 
date of illness onset, clinical features, and travel history.

The virus was detected at the Caribbean Public Health 
Agency (CARPHA) laboratory in Trinidad by using a 
real-time PCR (rPCR) developed by CDC; some testing 
was also done at CDC’s Arboviral Diseases Branch in 
Fort Collins, Colorado, USA, by using an IgM ELISA and 
a plaque-reduction neutralization test, as appropriate. All 
suspected infections were laboratory confirmed through 
April 30, 2014, when community transmission was es-
tablished. Thereafter, testing was done only for patients 
hospitalized >48 hours, women in their third trimester of 
pregnancy, patients who died, or patients thought to be in-
fected and coming from geographic areas where chikun-
gunya transmission was not yet established.
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