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Ross River virus (RRV), spread by Aedes and Culex mosquitoes, is the most commonly transmitted arbovirus in Australia. A serosurvey of blood donors in French Polynesia
during 2011–2013 suggested that RRV circulated without
being detected. We report RRV circulation in French Polynesia based on further screening of blood samples collected during 2014–2015.

R

oss River virus (RRV), an alphavirus of the family
Togaviridae, is an arbovirus transmitted by Aedes and

Culex mosquito species (1). Symptoms of RRV infections
mainly consist of fever, arthralgia, and rash. RRV was first
isolated in North Queensland in 1959 and has become the
most common arboviral disease in Australia (2). RRV outbreaks were reported during 1979–1980 in Pacific Island
countries and territories (PICTs) including Fiji, Cook Islands, American Samoa, and New Caledonia (1).
In French Polynesia (FP), a territory of the Pacific
region with ≈270,000 inhabitants, dengue virus (DENV)
was the only arbovirus detected until identification of the
Zika virus (ZIKV), then chikungunya virus (CHIKV),
causing outbreaks during 2013–2014 and 2014–2015, respectively (3). Although RRV infections have never been
reported in FP, a serosurvey of blood donors during 2011–
2013 suggested that RRV has circulated without being detected (4). In this study, we report additional evidence of
RRV circulation in FP based on further screening of blood
samples collected during 2014–2015 and previously used
for a ZIKV serosurvey (5).
We tested 3 groups of participants randomly sampled in
FP for the presence of anti-RRV IgG by using recombinant antigen-based indirect ELISA (patent no.WO2012076715A1)
and microsphere multiplex immunoassay (patent no.
WO2013083847A2) (4,5). The first group consisted of 196
participants recruited during February–March 2014 in 8 of
the most inhabited islands of the 5 FP archipelagos (archipelagos listed in parentheses): Tahiti and Moorea (Society),
Rangiroa and Makemo (Tuamotu), Nuku Hiva and Hiva
Oa (Marquesas), Rurutu (Austral), and Rikitea (Gambier).
The second group included 700 participants recruited during September–November 2015 on the 2 most inhabited islands of FP: Tahiti and Moorea. The third group consisted
of 476 schoolchildren recruited during May–June 2014 on
Tahiti. The Ethics Committee of French Polynesia approved
recruitment of participants and processing of blood samples
(approval no. 60/CEPF-06/27/2013). We analyzed seroprevalence data by using the Fisher exact test, and considered
p values <0.05 as statistically significant.
RRV seropositivity rates among participants sampled in
the 5 archipelagos in 2014 ranged from 16% to 49% (average 35%), and were significantly different between the Society and Marquesas (p = 0.036), Tuamotu and Marquesas
(p = 0.001), and Tuamotu and Austral-Gambier (p = 0.002)
Islands (Table). In the Society Islands, screening of additional
participants in 2015 did not lead to a significant difference
in RRV seroprevalence (18%) compared with the 1 observed
in the participants recruited in 2014 (27%) (p = 0.125). In
contrast, RRV seroprevalence among schoolchildren (1%)
was significantly lower than in the general population from
the Society Islands, during both 2014 and 2015 (p<0.0001).
We compared 2 groups in the general population in 2014
and 2015. Rates of participants whose samples were RRV–
seropositive and who were born or arrived in FP before
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Table. Seropositivity for Ross River virus among participants randomly recruited in French Polynesia from the general population
during February–March, 2014 and September–November, 2015; and from schoolchildren during May–June, 2014*
Sampled population, time
No. seropositive/No. born or
No. seropositive/No. born or
Total no.
of sampling, location of
Median age
arrived in French Polynesia
arrived in French Polynesia
seropositive/Total no.
sampling
(range), y
before 1982 (% [95% CI])
after 1982 (% [95% CI])
tested (% [95% CI])
General population
February–March 2014
Society Islands
47 (13–77)
9/29 (31 [14–48])
4/20 (20 [11–40 ])
13/49 (27 [9–45])
Tuamotu Islands
39 (7–86)
6/28 (21 [6–37])
2/21 (10 [4–27])
8/49 (16 [6–26])
Marquesas Islands
45 (10–82)
15/32 (47 [30–64])
9/17 (53 [29–77])
24/49 (49 [36–62])
Austral–Gambier
38 (7–84)
15/26 (58 [39–77])
8/23 (35 [15–54])
23/49 (47 [35–59])
Islands
Total
41 (7–86)
45/115 (39 [30–48])
23/81 (2 [19–38])
68/196 (35 [27–43])
September–November
2015
Society Islands
43 (4–88)
77/397 (19 [16–23])
46/303 (15[11–19])
123/700 (18 [15–21])
Schoolchildren
May–June 2014
Society Islands
11 (6–16)
0
6/476 (1[0–2])
6/476 (1 [0–2])
*CIs were calculated by using the Fisher exact test.

1982 (respectively, 39% and 19%) and thus potentially exposed to the last reported epidemic in the Pacific, were not
significantly different from those who were born or arrived
during or after 1982 (respectively, 28% and 15%).
Although no RRV outbreaks were reported in the PICTs
after 1980, identification of RRV infections among travelers
returning from Fiji between 1997–2009 suggested subsequent
circulation of the virus in the Pacific (6,7). In a serosurvey
conducted in American Samoa in 2010, the finding that 63%
of participants born after 1980 and who had lived their whole
lives in the territory were seropositive for RRV also supported
this assumption (8). In our study, detection of RRV seropositive participants who were born or arrived in FP from 1982
shows that the virus probably circulated after the end of the
1979–1980 epidemic in the Pacific. This finding corroborates
data previously obtained regarding blood donors (4).
In this study, we also provide evidence that RRV circulated in all archipelagos. The overall seroprevalence rate of
35% found in the general population in 2014 is consistent
with the rate of 34.40% previously obtained in blood donors
(4), with both groups of participants mainly including adults
(median 41 and 36 years, respectively). The lower seroprevalence found in schoolchildren (median 11 years) compared
with the general population in 2015 (median 43 years) is
consistent with previous age-stratified studies showing that
RRV seroprevalence increases with age (1). Nevertheless,
because the seroprevalence observed in children is lower in
FP than in endemic Australian areas (9), another reasonable
explanation is that RRV circulated poorly in FP during the 16
years before the study. This observation is also supported by
the small number of seropositive participants who arrived or
were born after 2000 in FP, among the general population in
2014 (3/18) and 2015 (0/54) (data not shown).
Increasing evidence that RRV circulated silently in
several PICTs, in the absence of marsupial animal reservoirs (8), supports the need for enhanced laboratory and
1752

epidemiologic surveillance. Moreover, clinicians should be
aware of the potential for RRV infections to occur. As illustrated with ZIKV and CHIKV, tropical islands are new
hubs for emerging arboviruses and neither diseases nor
places should be neglected (10).
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During early 2017, we conducted a seroepidemiologic investigation for tickborne encephalitis virus among 291 Japan Self-Defense Forces members in Hokkaido. Two (0.7%)
tested positive. Neither had clinically apparent symptoms
after removing ticks.

T

ickborne encephalitis virus (TBEV; genus Flavivirus,
family Flaviviridae) persists in ticks and wild animals,
including wild rodents and shika deer (1,2). Geographically,
the virus is widely spread across Eurasia and annually causes
≈10,000 clinically apparent cases in humans (3). In Japan,
tickborne encephalitis is notifiable. Two confirmed cases,

both in Hokkaido in the northernmost prefecture, have been
reported. The first confirmed case was serologically diagnosed in 1993 (4); the second case was confirmed in 2016.
During the 20-year gap between cases, serologic and
virologic surveys of wild animals (5,6) clarified that TBEV
has been maintained in animal populations, especially in
wild rodents in Hokkaido. Given the continued ecologic
findings of virus activity in animals, it is plausible that humans have acquired TBEV infection, especially persons
frequently exposed to ticks, including Japan Self-Defense
Forces (JSDF) members of the Northern Army. We report
the result from a pilot seroepidemiologic study of JSDF
members conducted to determine the presence of unrecognized infections and to crudely measure the frequency.
We recruited 291 JSDF members who belong to the
Northern Army and who received tick bites during ground
activities (7). During their general health screening in February and March 2017, participants were asked to provide
an additional 2 mL of serum for laboratory testing and to
answer a questionnaire about the frequency of tick bites.
We conducted neutralizing antibody testing using the virus
isolated from Hokkaido in 1993 (4). We determined a serum sample to be TBEV positive if >50% plaque reduction
compared with healthy human control serum was observed.
We defined neutralizing titer as the reciprocal of the highest dilution of serum. To differentiate TBEV infection from
Japanese encephalitis virus (JEV) infection, which occurs
in southwestern Japan, we also conducted neutralization
testing for JEV on all TBEV positive samples.
The Medical Ethics Committees at the Graduate
School of Medicine, Hokkaido University and JSDF Sapporo Hospital approved this study. The research team explained to participants that the enrollment was voluntary
and gave participants the right to withdraw. We obtained
written informed consent from participants, and no names
were assigned to serum samples or questionnaires.
Participants ranged in age from 35 to 54 years (mean
43.3 years). A total of 288 (99.0%) of the 291 participants
were men. Ninety-two (31.6%; 95% CI 26.5%–37.1%)
participants appeared to have been bitten by ticks >1
time during the previous 10 years; participants were bitten a mean of 1.4 (SD ± 1.1) times. Two (0.7%; 95% CI
0.0%–1.7%) persons appeared to have been infected with
TBEV; both were negative for JEV, the only other flavivirus in Japan. The TBEV-positive participants were men
42 and 48 years of age who had been bitten 3 and 1 times,
respectively, within the previous 10 years (Table). Neither
man complained of symptoms of TBEV infection, such as
high-grade fever, headache, nausea, or paralysis after tick
removal; however, the 48-year-old participant noted right
knee joint pain, inguinal lymph node swelling, and lowgrade fever, which he attributed to the remaining body part
of a tick.
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