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We present two cases of imported Zika fever to Japan, 
in travellers returning from French Polynesia, where 
an outbreak due to Zika virus (ZIKV) is ongoing since 
week 41 of 2013. This report serves to raise awareness 
among healthcare professionals, that the differential 
diagnosis of febrile and subfebrile patients with rash 
should include ZIKV infection, especially in patients 
returning from areas affected by this virus.

We report two cases of Zika fever in Japan, which were 
imported from French Polynesia, where on 6 November 
2013 public health authorities reported an outbreak of 
subfebrile illness with rash due to Zika virus (ZIKV). 
The epidemic started spreading across the archipelago 
beginning in week 41 of 2013 [1]. During weeks 42 to 
52, the syndromic surveillance network reported 6,630 
suspected ZIKV infection cases to the Bureau de Veille 
Sanitaire. About 500 of these cases were tested at the 
Institute Louis Malarde laboratory in Papeete for con-
firmation; 333 were confirmed by real-time reverse 
transcription-polymerase chain reaction (RT-PCR) as 
ZIKV infections [2]. The outbreak is currently ongoing 
and as of 13 January 2014, 361 laboratory-confirmed 

cases have been reported [3]. Symptoms of most ZIKV 
infection cases are mild and self-limited (mean dura-
tion of symptoms is 3–6 days). No hospitalisations for 
acute infection have been reported. 

Case 1
A previously healthy Japanese man in his mid-20s pre-
sented to our hospital in mid-December 2013 after four 
days of fever (self-reported), headache, and arthral-
gia and one day of rash. He had visited Bora Bora in 
French Polynesia, in the first week of December 2013 
for six days for sightseeing with his partner. He did not 
use insect repellent during the trip. Upon examination, 
his body temperature was 37.2°C (99°F) and he had 
maculopapular rash on his face, trunk, and extremi-
ties. Other clinical examination results were normal. 
Laboratory tests revealed leucopenia (3,300 ×106/L; 
norm: 3,500–8,500×106/L) and thrombocytopenia 
(14,900×106 /L; norm: 15,000–35,000×106 /L). ZIKV 
RNA was detected in serum using real-time RT-PCR per-
formed at the National Institute of Infectious Diseases 
in Japan with primer-probe sets previously described 
[4]; thus, we diagnosed the patient with Zika fever. His 
fever and other symptoms subsided a day after first 
presentation and his rash disappeared over the next 
few days.

Case 2
A previously healthy Japanese woman in her early 30s 
presented to our hospital in the beginning of January 
2014 for retro-orbital pain, slight fever (self-reported), 
rash, and itches. Her retro-orbital pain and mild fever 
had appeared five days prior to her visit at our hos-
pital, while the rash and itches appeared on the day 
before the visit. She had travelled to Bora Bora where 
she stayed for 10 days starting mid-December 2013 
for sightseeing with a companion. The first symp-
toms occurred six days after this journey. She had 
used insect repellent during her travels, but reported 
mosquito bites. She was afebrile and in good general 
condition at the first presentation to the hospital. 
On examination, both bulbar conjunctivas appeared 

Figure 1
Conjunctivitis in a case of imported Zika virus infection 
from French Polynesia, Japan, January 2014

Although the patient was afebrile upon examination, both bulbar 
conjunctivas appeared congested.
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congested (Figure 1). She had maculopapular rash on 
her face, trunk, and extremities (Figure 2). 

Laboratory tests on the day of first presentation 
at the hospital revealed leucopenia (3,500×106/L; 
norm: 3,500–8,500×106/L) and thrombocytopenia 
(14,400×106/L; norm: 15,000–35,000×106/L). Real-time 
RT-PCR assays, performed at the National Institute of 
Infectious Diseases, gave negative results for ZIKV 
RNA in serum but presence of the virus was detected 
in urine. The patient was diagnosed with Zika fever. 
Her leucocyte and platelet levels returned to the nor-
mal range 12 days after first presentation at the hos-
pital. The positive versus negative ratios (P/N ratio) 
of Zika-specific IgM antibodies were positive in two 
serum samples collected on the first day at the hospi-
tal and five days later (P/N ratios = 2.4 and 9.8, respec-
tively; ratios were considered positive when greater 
than or equal to 2.0). The neutralising antibody titres 
of the serum in these two consecutive samples were 
PRNT50=1:20 and PRNT50=1:1,280, respectively.

Background 
Zika fever is a febrile or subfebrile illness caused 
by ZIKV, which mainly spreads through the bite of 
infected mosquitoes. ZIKV is a member of the family 
Flaviviridae, which includes dengue viruses, West Nile, 
and yellow fever viruses [5]. The most common symp-
toms reported in confirmed ZIKV infections are fever, 
headache, malaise, maculopapular rash, fatigue or 
myalgia, and arthritis and arthralgia [6]. 

ZIKV was first isolated from the blood of a sentinel 
rhesus monkey from the Zika Forest in Uganda [7]. 
Serological studies and isolation of ZIKV strains have 

subsequently demonstrated that the virus has a wide 
geographical distribution, including eastern and west-
ern Africa, south and south-east Asia, and Micronesia 
[8], where in 2007, an outbreak of Zika fever was 
reported on Yap Island [9]. 

Phylogenetic analysis of the Zika virus 
sequence retrieved from case 2
Phylogenetic analysis of the partial ZIKV E-protein 
genome sequence (470 bp, GenBank accession number: 
AB908162*) obtained from the urine sample of case 2, 
shows that this sequence has 99.1% identity with the 
sequence of a ZIKV strain isolated from Cambodia in 
2010 (GenBank accession number: JN860885), and 
97.9% identity with the sequence of a ZIKV strain iso-
lated in Yap islands in 2007 (GenBank accession num-
ber: EU545988) (Figure 3). The sequence from case 2 
sample was also similar to previously identified ZIKV 
sequences of strains in Asia and Micronesia [8]. In 
the phylogenetic tree, these sequences formed a dis-
tinct cluster from that of sequences from Zika viruses 
of African origin. Further studies using full-length 
genome of the ZIKV will address the similarity between 
virus strains of the African and Asian clusters.

Discussion and conclusion
Our two cases are among the first imported cases 
found linked to the recent outbreak in French Polynesia 
starting in 2013. They occur shortly after 26 imported 
cases into New Caledonia from the same outbreak, as 
well as the report of one indigenous case [10]. Aside 
from cases related to French Polynesia, imported Zika 
fever cases have been previously identified in travel-
lers returning from Africa and south-east Asia. These 
include a case of sexually transmitted Zika fever fol-
lowing two imported cases from Senegal into the 
United States, and an imported case of Zika fever from 
Indonesia to Australia [11,12]. Two imported cases from 
Thailand, one to Canada [13] and one to Germany [14] 
have also recently been reported.

Although the numbers of imported cases described 
so far are limited, the possibilities of ZIKV infections 
to be underdiagnosed and underreported are high due 
to generally mild symptoms and self-limited disease. 
Additionally, due to the similarity of ZIKV disease 
symptoms to those of dengue and chikungunya, dif-
ferential diagnosis is required to define the extent of 
ZIKV epidemic. Importantly, as dengue virus (DENV) 
outbreaks also occur in French Polynesia [2], differen-
tial diagnosis between ZIKV infection and dengue is 
required in cases related to this area. Because of the 
ongoing dengue epidemic in Bora Bora, DENV infection 
was excluded in both cases in this study, by confirming 
that the serum samples were negative for both dengue 
virus nonstructural glycoprotein-1 (NS1) antigen and 
IgM/IgG antibodies, using rapid diagnostic kits (SD 
Bioline Dengue Duo Combo, Alere Medical, Inc.).

In this study, the two cases of ZIKV infection had not 
only leucopenia but also mild thrombocytopenia. 

Figure 2
Maculopapular rash on the back in a case of imported 
Zika virus infection from French Polynesia, Japan, 
January 2014
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Previous investigators reported leucopenia, but not 
thrombocytopenia in patients with ZIKV infection [12]. 
Our two cases suggest that ZIKV infection can be asso-
ciated with clinical features including thrombocytope-
nia and leucopenia, and shares similar clinical features 
to those of dengue fever and yellow fever.

In the second case identified in this study, viral RNA 
was negative in the serum sample but was positive in 
the urine sample. To our knowledge, this is the first 
case diagnosed by detection of Zika viral particles in 
urine. Detection of DENV genome in urine after disap-
pearance of the viral genome in serum samples by real-
time RT-PCR has been a useful laboratory diagnostic 
method [15]. Our case suggests that detection of Zika 
virus genome in urine by real-time RT-PCR is useful to 
confirm ZIKV infection, particularly after disappear-
ance of viraemia in serum.

Phylogenetic analysis revealed that the ZIKV genome 
sequences of case 2, had a high sequence homology 
with recent strains from Asia and Micronesia, includ-
ing those detected in Cambodia in 2010, but sequence 
homology was low with a strain isolated in 1947, the 
Ugandan prototype MR766 strain [4].

The ongoing ZIKV outbreaks in French Polynesia and 
the confirmation of ZIKV viraemic travellers in our 
study suggests that in addition to enhanced and con-
tinued surveillance efforts, awareness among health-
care professionals should be raised that ZIKV infection 
ought to be considered as differential diagnosis in 
febrile patients with rash returning from areas affected 
by this virus. Further prevention measures, such as 
offering advice on the use of insect repellents during 

travel to regions with outbreaks, would be important 
for ZIKV disease control.

Acknowledgments 
This work was supported by funding from Research on 
Emerging and Re-emerging Infectious Diseases by the 
Ministry of Health, Labor and Welfare, Japan (H24-shinkou-
ippan-013, H23-shinkou-ippan-010).

Conflict of interest
None declared.

Authors’ contributions
Satoshi Kutsuna collected the data and drafted the manu-
script; Yasuyuki Kato participated in the coordination and 
concept of the manuscript and edited the manuscript and 
helped with the draft of the manuscript; Tomohiko Takasaki, 
Meng Ling Moi, Akira Kotaki performed real-time RT-PCR 
and performed the phylogenetic analysis; Haruka Uemura, 
Takashi Matono, Yoshihiro Fujiya, Momoko Mawatari, Nozomi 
Takeshita, Kayoko Hayakawa collected the data and partici-
pated in the concept of the manuscript; Shuzo Kanagawa, 
Norio Ohmagari revised the article for intellectual content. 
All authors read and critically revised the first as well as the 
subsequent and final drafts of this manuscript.

* Addendum: 
The GenBank accession number of the partial Zika virus nu-
cleotide sequence derived from a sample obtained from case 
2 was added on 07 February 2014.

Figure 3
Phylogenetic analysis of a Zika virus sequence derived from a case of imported Zika virus infection from French Polynesia, 
Japan, January 2014
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The phylogenetic tree was based on partial E-protein nucleotide sequences and compiled using the neighbour joining method (Genetyx, 
Japan). The sequence of the Spondweni virus (GenBank accession number DQ859064) was used as an outgroup. Bootstrap percentages 
based on 1,000 replicates are shown on the tree nodes. The sequence of the case of imported Zika virus infection from French Polynesia to 
Japan in January 2014 is indicated with an arrow. Scale bar (0.05) indicates nucleotide substitutions per site.
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* Erratum: 
The title of this manuscript was initially wrong at the time of 
publication: ‘Two cases of Zika fever imported from French 
Polynesia to Japan, December to January 2013’. The mistake 
was corrected on 31 January 2014.
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