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To the Editor: Chikungunya virus (CHIKV) is a single-stranded, positive-sense RNA virus of ≈11.8 kb molecules (1) belonging to the family Togaviridae and genus
Alphavirus. Genotypes of CHIKV include Asian, East/
Central/South African (ECSA), and West African. CHIKV
is endemic to Africa, southern Asia, and Southeast Asia and
frequently causes debilitating but nonfatal illness.
CHIKV attracted global attention when a large epidemic on Réunion Island in 2005–2006 spread rapidly to other
parts of the world (1). The predominant strain during this epidemic was the ECSA genotype with the A226V mutation of
the E1 protein (2), the transmission of which is reported to be
facilitated by Aedes albopictus mosquitoes (3). The ECSA
genotype has been reported to circulate in Southeast Asia,
including Malaysia, but not in Indonesia (4). Concern about
circulating ESCA strains triggered alerts in 2009, when the
Indonesian Ministry of Health reported an increasing number of chikungunya cases (3,529 cases in 2008, 83,756 in
2009) (5). However, only Asian genotypes were detected (4).
We investigated recent outbreaks of CHIKV in Indonesia
and genotypes of associated CHIKV strains.

After chikungunya outbreaks were reported from 6
districts in Indonesia (Tangerang, Karang Anyar, Ngawi,
Jembrana, Mataram, and Kubu Raya), a team from the
National Institute of Health and Research Development,
Indonesian Ministry of Health, conducted field investigations from April through October 2011. This study
received institutional review board approval (KE.01.06/
EC/373/2011).
Serum specimens from persons with fever >38°C who
provided signed informed consent were tested at the Virology Laboratory, Center for Biomedical and Basic Technology of Health, National Institute of Health Research
and Development, in Jakarta. Molecular examination by
reverse transcription PCR (RT-PCR) of acute-phase serum
specimens, selective for the E1 gene, was performed as previously described (6). Amplicons (330 bp) were sequenced
for confirmation. The entire E1 gene of 2 identified ECSA
genotypes was sequenced (7). A cladogram was created by
using MEGA version.6.06 and the neighbor-joining method (8). The strength of the cladogram was estimated by
bootstrap analyses that used 1,000 random samplings. To
determine the circulating genotype of CHIKV in Indonesia,
we compared these results with other reference sequences
in GenBank.
RT-PCR confirmed CHIKV in 28 (26%) of 109 samples from 5 districts: 12 (50%) in Mataram, 8 (47%) in Jembrana, 2 (40%) in Tangerang, 4 (21%) in Ngawi, and 2 (9%)
in Kubu Raya. No samples from Karang Anyer were positive for CHIKV. Sequencing analysis revealed the A226V
mutant (alanine to valine) ECSA genotype in 2 (7%) specimens (GenBank accession nos. KJ729851, KH729852) and
the Asian genotypes (KJ729829–50, KJ729853–56) in 26
(93%) specimens. The Asian genotypes were closely related to those of CHIKV isolated from East Kalimantan,
Bandung, Malaysia, and India (Figure).
The 2 cases associated with the A226V mutant ECSA
genotype occurred in October 2011 in the Kubu Raya
district, West Kalimantan, near the Malaysia border. Because both patients had no history of travel to Malaysia,
where outbreaks involving the ECSA genotype had been
reported, this finding demonstrates the emergence of the
CHIKV A226V ECSA genotype in Indonesia. The 2008
nationwide outbreak of chikungunya in Malaysia proved
that A226V mutation enhances transmissibility of CHIKV
by Ae. albopictus mosquitoes (9). Population movement
from this region might contribute to the spread of this virus to Indonesia, which is a concern because of the higher transmissibility of the mutated ECSA strain through
the Ae. albopictus mosquito vector, which is prevalent
throughout Indonesia.
That ECSA genotypes were not found in other districts during this investigation would suggest that this
strain was not the source of the 2008–2009 outbreaks in
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Figure. Cladogram of
chikungunya virus, Asian
and East/Central/South
African genotypes, from
chikungunya fever outbreaks
in 6 districts in Indonesia,
April–October 2011. Black
dots indicate samples from
patients. Scale bar indicates
nucleotide substitutions per
site. CHK, chikungunya;
Chiks, chikungunya.

Indonesia, although this suggestion is by no means certain.
The predominance of the Asian genotypes suggests endemicity of similar CHIKV strains.
A limitation of this study was the lack of serologic
assays to confirm CHIKV infections, especially for those
who sought care late after onset of illness. Because of
the lack of reliable serologic assays with high sensitivity,
some cases deemed by RT-PCR to be CHIKV negative
might have been clinical cases of CHIKV infection (10).
Thus, the A226V ECSA genotype of CHIKV was circulating in Indonesia 5 years after the global pandemic
and 2–3 years after the emergence of this strain from other
Southeast Asian countries (4). Sensitive serology-based assays and rapid tests for different operational settings are
needed, especially in those areas without molecular diagnostic capabilities. Also needed is surveillance of CHIKV
throughout Indonesia so that health policy makers can
have comprehensive data on the molecular epidemiology
and prevalence of CHIKV infection. In addition, studies of
CHIKV transmission by different vectors as well as virus
and vector interactions are needed to provide an understanding of the emergence of the mutant strain across the
region and to assist strategies for vector control and disease
prevention and control.
Acknowledgment
We thank the 6 participating district health centers for their support during the investigation; the volunteers for their participation; the Ministry of Health for funding through Daftar Isian
Pelaksanaan Anggaran; Lori Dodd, Nancy Touchette, Herman
Kosasih, and Khin Saw Aye Myint for their help with analyzing
the data and preparing the manuscript; and Muhammad Karyana
and Ungke Antonjaya for technical support.
380

This work was facilitated, in part, by the Indonesia Research
Partnership on Infectious Disease (INA-RESPOND) Manuscript
Writing Workshop.
References
1.
2.

3.
4.

5.
6.

7.

8.
9.

10.

Powers AM. Chikungunya. Clin Lab Med. 2010;30:209–19.
http://dx.doi.org/10.1016/j.cll.2009.10.003
Schuffenecker I, Iteman I, Michault A, Murri S, Frangeul L,
Vaney MC, et al. Genome microevolution of chikungunya viruses
causing the Indian Ocean outbreak. PLoS Med. 2006;3:e263.
http://dx.doi.org/10.1371/journal.pmed.0030263
Schwartz O, Albert ML. Biology and pathogenesis of chikungunya
virus. Nat Rev Microbiol. 2010;8:491–500. http://dx.doi.org/
10.1038/nrmicro2368
Kosasih H, de Mast Q, Widjaja S, Sudjana P, Antonjaya U,
Ma’roef C, et al. Evidence for endemic chikungunya virus infections in Bandung, Indonesia. PLoS Negl Trop Dis. 2013;7:e2483.
http://dx.doi.org/10.1371/journal.pntd.0002483
Departemen Kesehatan Republik Indonesia. Pusdatin. Profil
Kesehatan Indonesia 2009. Jakarta (Indonesia): The Ministry;
2010:47.
M Naresh Kumar CV, Anthony Johnson AM, R Sai Gopal DV.
Molecular characterization of chikungunya virus from Andhra
Pradesh, India & phylogenetic relationship with Central African
isolates. Indian J Med Res. 2007;126:534–40.
Ng LC, Tan LK, Tan CH, Tan SS, Hapuarachchi HC, Pok KY,
et al. Entomologic and virologic investigation of chikungunya,
Singapore. Emerg Infect Dis. 2009;15:1243–9. http://dx.doi.
org/10.3201/eid1508.081486
Tamura K, Stecher G, Peterson D, Filipski A, Kumar S. MEGA6:
Molecular Evolutionary Genetics Analysis version 6.0. Mol Biol
Evol. 2013;30:2725–9. http://dx.doi.org/10.1093/molbev/mst197
Sam IC, Chan YF, Chan SY, Loong SK, Chin HK, Hooi PS, et al.
Chikungunya virus of Asian and Central/East African genotypes in
Malaysia. J Clin Virol. 2009;46:180–3. http://dx.doi.org/10.1016/
j.jcv.2009.07.016
Yap G, Pok KY, Lai YL, Hapuarachchi HC, Chow A, Leo YS, et al.
Evaluation of chikungunya diagnostic assays: differences in sensitivity of serology assays in two independent outbreaks. PLoS Negl Trop
Dis. 2010;4:e753. http://dx.doi.org/10.1371/journal.pntd.0000753

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 21, No. 2, February 2015

LETTERS
Address for correspondence: Masri Sembiring Maha, Center for
Biomedical and Basic Technology of Health, National Institute of Health
Research and Development, Ministry of Health, Republic of Indonesia,
Jl. Percetakan Negara 23, Jakarta Pusat 16417 Indonesia; email:
masrimaha@yahoo.com

Co-infection with Zika and
Dengue Viruses in 2 Patients,
New Caledonia, 2014
Myrielle Dupont-Rouzeyrol, Olivia O’Connor,
Elodie Calvez, Maguy Daures, Michèle John,
Jean-Paul Grangeon, Ann-Claire Gourinat
Authors affiliations: Institut Pasteur, Noumea, New Caledonia
(M. Dupont-Rouzeyrol, O. O’Connor, E. Calvez, A.-C. Gourinat);
Direction des Affaires Sanitaires et Sociales, Noumea (M. Daurès,
M. John, J.-P. Grangeon)
DOI: http://dx.doi.org/10.3201/eid2102.141553

To the Editor: Dengue is the most prevalent arthropod-borne viral disease in tropical and subtropical countries. Every year, dengue virus (DENV) infections cause
more than 50 million cases, 500,000 hospitalizations, and
12,500 deaths worldwide (1). DENV belongs to the genus Flavivirus and is transmitted by Aedes spp. mosquitoes. There are 4 distinct serotypes (DENV-1 to DENV-4),
and infection with 1 serotype does not provide long-term,
cross-protective immunity against the other 3 serotypes.
In New Caledonia, DENV outbreaks have occurred
since World War II and have been caused mainly by 1 serotype/genotype introduced from a country to which dengue is hyperendemic. Since 2000, New Caledonia has had
recurrent DENV-1 outbreaks (2). In 2014, circulation of
DENV-1 and DENV-3 was still reported in this country (3).
Zika virus (ZIKV) is an emerging mosquito-borne virus that belongs to the genus Flavivirus and was first isolated in Uganda (4). ZIKV is believed to be transmitted to
humans by Aedes spp. mosquitoes. Before 2007, few human cases of infection had been reported. In 2007, the first
Zika epidemic occurred in Yap, Federated States of Micronesia (5). In October 2013, a ZIKV outbreak was reported
in French Polynesia (6).
In New Caledonia, the first cases of ZIKV infection
imported from French Polynesia were confirmed at the end
of November 2013, and the first autochthonous cases were
reported by mid-January 2014. Early in February 2014,
the New Caledonia Health Authority declared an outbreak
situation. Since February 2014, a total of 1,385 ZIKV laboratory-confirmed cases have been detected, including 35
imported cases (32 from French Polynesia, 2 from Vanuatu,

and 1 from the Cook Islands). Concomitant with this ZIKV
outbreak, circulation of DENV-1 and DENV-3 was reported; >150 cases were biologically confirmed during January–September 2014 (3). Thus, New Caledonia currently
has 3 arboviruses co-circulating.
In recent years, co-circulation of multiple DENV
serotypes or DENV and chikungunya virus has been reported. Although rare co-infections have been identified
(7,8), given the similar clinical features and lack of concurrent testing, co-infections might not be identified. We
report detection of ZIKV and DENV genomes in serum of
a traveler (patient 1) who returned from French Polynesia
where ZIKV and DENV were co-circulating (6,9) and in
serum of a person (patient 2) in New Caledonia who had no
travel history. The traveler was co-infected with ZIKV and
DENV-3, and the local patient was co-infected with ZIKV
and DENV-1.
Patient 1 was a 14-year-old boy who had fever
(39.5°C), headache, arthralgia, asthenia, and myalgia. No
hemorrhagic or neurologic findings were reported, and the
patient recovered within 3 days. A complete blood count
showed mild thrombocytopenia (platelet count 129 × 109
platelets/L; reference range 150–400 × 109 platelets/L),
leukopenia (leukocyte count 2.75 × 109 cells/L; reference
range 4–10 × 109 cells/L) with associated stimulated lymphocytes, and discreet hepatic cytolysis (aspartate aminotransferase 55 IU/L; reference value <34 UI/L, and alanine
aminotransferase 51 IU/L; reference value <55 IU/L). Serum was analyzed by using real-time reverse transcription
PCR (RT-PCR) and was positive for ZIKV as recommended by Lanciotti et al. (5) and DENV-3.
Patient 2 was a 38-year-old woman who had fever
(40°C), headache, arthralgia, asthenia, myalgia, retroorbital pain, conjunctivitis, diarrhea, nausea, and a diffuse
pruritic maculopapular rash. No hemorrhagic or neurologic
findings were reported, but signs of illness lasted ≈1 week.
The patient had mild thrombocytopenia (platelet count 123
× 109 platelets/L) and leukopenia (leukocyte count 2.65 ×
109 cells/L). Serum was analyzed by using RT-PCR (5) and
was positive for ZIKV and DENV-1.
Co-infections were assessed by sequencing partial
ZIKV membrane–envelope gene regions for isolates (GenBank accession nos. KM212963 and KM212967) from
both patients, partial DENV-1 envelope gene for an isolate
(KM212960) from patient 2, and partial DENV-3 nonstructural protein 5 gene for an isolate (KM212962) from patient
1. Sequencing was conducted at La Plateforme du Vivant
(Noumea, New Caledonia).
DENV-1 sequence obtained belonged to genotype
I and clustered with DENV-1 sequences isolated in New
Caledonia (2). DENV-3 sequence obtained belonged to
genotype III, similar to DENV-3 recently isolated in French
Polynesia (9). ZIKV sequences obtained belonged to the
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