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Figure. Maximum-likelihood
phylogenetic reconstruction

of 201 nt of the NS5 gene of
yellow fever virus in Angola and
other recognized genotypes of
the virus in Africa. Node values
indicate bootstrap confidence
values generated from 1,000
replicates. GenBank accession

| West/Central Africa genotype
West Africa genotype

| East/Central Africa genotype
| East Africa genotype

Angola genotype numbers are indicated in
L 100 SVPL12/16 Angola 2016 (KX257258) brackets. Scale bar indicates
0.02 substitutions per site.
analysis was performed by using a maximum-likehood meth- 4. Markoff L. Yellow fever in Sudan. N Engl J Med. 2013;368:689—

od in MEGA version 6 (http://www.megasoftware.net) based
on the general time reversible model under 1,000 bootstrap it-
erations, and sequence divergence was determined to calculate
the p-distances between sequences. Phylogenetic inference of
the sequence data demonstrated 95% nucleotide sequence
similarity between the virus from this outbreak and the 14F
YFV strain isolated in Angola in 1971 (Figure). PCR and se-
quencing results were reported to Angolan Public Health Insti-
tute on January 19, 2016.

The identification of the outbreak prompted cordon
vaccination in Luanda in February 2016, followed by mass
vaccination in other areas (8). The initially localized out-
break in Angola developed into the biggest and most wide-
spread yellow fever epidemic recorded in Africa for de-
cades (3,8). Sequencing and phylogenetic analysis indicate
that the outbreak virus is highly similar to that identified
during the epidemic in Angola in 1971. This finding reiter-
ates the endemicity of yellow fever in Angola and empha-
sizes the need for consistent routine mass vaccination of the
at-risk population to prevent future outbreaks.
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To the Editor: Zika virus infection is an emerging ar-
boviral disease linked to an increased risk for severe neuro-
logic outcomes and devastating adverse fetal complications,
including pregnancy loss and congenital microcephaly (/).
Most Zika virus infections result from bites from mosquito
vectors; however, increasing evidence indicates that Zika
virus infection can be sexually transmitted (/—3). Probable
sexual transmission from male to female (3—5) and male
to male (6) have been reported, and transmission through
vaginal, anal (6), and oral (5) sexual intercourse has been
implicated. Studies also have demonstrated the presence
of Zika virus RNA in semen 2 weeks after symptom on-
set, with viral loads ~100,000 times greater than those de-
tected concurrently in serum (7), and Zika virus RNA has
been detected in semen while being undetectable in serum
(2,5,8). The presence of Zika virus RNA in semen up to 62
days after symptom onset of Zika virus infection has been
reported (8). Here we report a case of locally acquired Zika
virus infection that was almost certainly the result of sexual
transmission and our findings indicating the duration of
Zika virus RNA persistence in semen.

A 51-year-old man (patient 1) who regularly traveled
to Samoa, a Pacific island with known Zika virus trans-
mission, returned to New Zealand in late January 2016.
He reported having been sexually abstinent while over-
seas. After 1 week he experienced onset of fever, rash,
arthralgia, and ankle edema. Aware of the symptoms of
mosquito-borne illnesses prevalent in his region of travel,
he assumed he had a mild case of chikungunya and sought
no medical attention.

A 53-year-old woman (patient 2) who was the sexual
partner of patient 1 experienced onset of sore throat, fever,
arthralgia, and rash 17 days after her partner’s return to New
Zealand (10 days after he had onset of symptoms). She had
had no recent overseas travel, had no blood transfusions,
and was unaware of having any mosquito bites. Four days
after symptom onset, she visited a general practitioner,

whose investigations revealed mild neutropenia, normal
liver and renal function, no evidence of streptococcal throat
infection, and a demonstrated immunity to measles.

The rash subsequently spread, and small joint arthral-
gia worsened. The patient returned to the general practitio-
ner 9 days after symptom onset. Disclosing her partner’s
travel history and symptoms and reporting having unpro-
tected sexual intercourse with him after his return to New
Zealand (before and during the time he was symptomatic),
she enquired about the possibility of Zika virus infection.
After discussing the matter with a clinical microbiologist
and securing the consent of the woman and her partner, the
general practitioner ordered tests for arboviruses common
in the male partner’s region of travel.

All laboratory tests for chikungunya and dengue vi-
ruses were negative for both patients. Testing for Zika vi-
rus RNA was performed by using real-time reverse tran-
scription PCR (rRT-PCR) in accordance with published
methods (Table) (9). Serum from patient 2 tested negative
for Zika virus RNA when first tested on day 9 after symp-
tom onset, although subsequent retrospective testing on
the serum sample collected on day 4 returned a positive
result. A urine sample collected on day 9 was positive for
Zika virus RNA. These tests were repeated 3 days later
and returned identical results. Testing of serum collected
on day 9 detected Zika IgM and IgG (IgG titer >1:640),
and similar results were obtained on serum collected on
day 12.

Laboratory investigations for Zika virus RNA in pa-
tient 1 demonstrated negative rRT-PCR results for serum
(first tested 19 days after symptom onset) and for urine
(first tested 21 days after symptom onset). Serologic test-
ing performed on day 21 detected Zika IgM and 1gG (IgG
titer 1:320). Semen collected on day 23 tested positive
for Zika virus RNA (cycle threshold [C ] 25). Semen col-
lected on days 35 and 76 also tested positive (C, values
29 and 35, respectively; duplicate testing on the sample

Table. Timeline and results of rRT-PCR testing on specimens from 2 patients with suspected Zika virus infection, New Zealand, 2016*

Days after initial return of

Patient no. (age, y/sex) patient 1 to New Zealand

Result of rRT-PCR
for Zika virus

Days after

symptom onset Specimen type

Patient 1 (51/M) 26 19 Serum -
28 21 Urine —
28 21 Serum —
30 23 Semen +
42 35 Semen +
83 76 Semen +
106 99 Semen -
124 117 Semen —
Patient 2 (53/F) 21t 41 Serum +
26 9 Serum -
26 9 Urine +
29 12 Serum —
29 12 Urine +

*rRT-PCR, real-time reverse transcription PCR; +, positive; —, negative.

tPerformed retrospectively on stored serum after observation of positive results obtained on urine samples collected on days 9 and 12 after symptom

onset.
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from day 76 performed at the national arbovirus reference
laboratory indicated a C, value of 35.82). Semen samples
collected on days 99 and 117 tested negative for Zika virus
RNA. Attempts at virus isolation from the semen sample
collected on day 23 failed to cultivate infectious particles.

It is very unlikely that transmission of Zika virus in-
fection to patient 2 occurred through a mosquito bite. Al-
though occasional interceptions of exotic mosquito species
have occurred at international ports of entry into New Zea-
land, neither of the Aedes species of mosquito capable of
transmitting Zika virus infection is established in the coun-
try (10). This case report and results of research into the du-
ration of infectivity of Zika virus in semen can inform the
evolving guidelines concerning the recommended duration
of abstinence from sexual intercourse and the practice of
barrier protection methods to prevent sexual transmission
of Zika virus infection.
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To the Editor: Zika virus, genus Flavivirus, has
spread nearly uncontrolled since its introduction into the
Western Hemisphere; autochthonous spread has occurred
in >39 countries and territories, including several US ter-
ritories. Transmission of Zika virus is usually by the bite of
infected mosquitoes, and potential for emergence in arecas
with competent mosquito vectors is high (7). Future spread
of Zika virus is unpredictable; however, eventual local
spread in the United States is possible. As of July 13, 2016,
a total of 1,306 travel-associated cases had been reported
(ArboNET, https://www.cdc.gov/zika); substantial popula-
tions of Aedes (Stegomyia) aegypti (Linnaeus) mosquitoes
exist in >16 states in the eastern, southeastern, and south-
western United States; and Ae. (Stegomyia) albopictus
(Skuse) mosquitoes inhabit >28 states and continued ex-
pansion throughout the northern United States is probable
(2). Mosquitoes of these 2 species have demonstrated the
ability to transmit Zika virus (/).

The recent epidemic spread of Zika virus suggests
that Ae. aegypti mosquitoes are the main vector; however,
information about the role of other species in driving and
maintaining Zika virus transmission is lacking. Of particu-
lar concern this summer (2016) is emergence and estab-
lishment of Zika virus in previously unaffected geographic
areas; with the advent of mosquito season commencing in
most of the continental United States, the likelihood of
mosquitoborne transmission of Zika virus in states with-
out populations of Ae. aegypti and Ae. albopictus mosqui-
toes remains unknown. To understand the potential risk for
spread of Zika virus in temperate US states, we compared
the relative abilities of Culex pipiens and Ae. triseriatus
mosquitoes to transmit Zika virus in the laboratory. We
used Ade. aegypti and Ae. albopictus mosquitoes as posi-
tive controls.

Laboratory colonies of mosquitoes used in this study
were maintained at the University of Wisconsin—Madison,
and vector competence for Zika virus was evaluated by
using established procedures (3,4). Mosquitoes from each
group were incapacitated (exposed to trimethylamine); legs
were removed and collected. Salivary secretions were col-
lected in capillary tubes containing a 1:1 ratio of fetal bo-
vine serum and 50% sucrose. Mosquitoes were then placed
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