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Sexual transmission of Zika virus could be as important as transmission through bites from
infected mosquitoes, if media attention is any indicator [1,2]. One article argues that “sexual
transmission is likely to be a significant contributor to the Zika virus’s spread” [3]. The level of
attention in news media is high in the United States and Europe, where most Zika virus infec-
tions have been detected in travellers returning from endemic areas. Epidemiologists have
inferred transmission through sexual intercourse when sexual partners who have not travelled
develop symptoms and are found to have Zika virus in blood samples. Each case of potential
sexual transmission receives intense scrutiny, including enquiry into sexual partnership details
and travel histories and tests to detect Zika virus in blood, urine, and semen or vaginal secre-
tions. By 9 September 2016, 12 countries had reported cases of non–mosquito-borne Zika virus
transmission to the World Health Organization [4], including cases of male-to-female, female-
to-male, and male-to-male transmission [5].

Publicly available information about Zika virus infection leaves room for confusion about
the relative importance of sex as a route of transmission. The website of the US Centers for Dis-
ease Control and Prevention (CDC) lists infected mosquito bites as the primary route of Zika
transmission. Transmission through sex is also listed but without any contextual information
about the frequency of reported cases, unlike the entries for transmission through blood trans-
fusion or laboratory exposure [6]. The CDC surveillance report shows that only 23 out of 2,382
(1%) reported cases resulted from sexual contact with a traveller to an affected area [7].

Mathematical modelling studies can put the data into context. A Zika-infected person
infects on average about two to five additional people when mosquitoes are the vector for trans-
mission [8]. This quantity is the basic reproduction number (R0), and it can be estimated from
the observed incidence of reported cases if we have information on the generation time, which
is the average time from infection of one individual to the next individual. In the same setting,
estimates of R0 for Zika are remarkably similar to those for dengue, another mosquito-borne
infection, but there is considerable variation among studies done in different countries and
populations [9]. The earliest estimates of R0 for Zika were published before the evidence of sex-
ual transmission started to accumulate. The first modelling study to include this secondary
transmission route estimated that sexual transmission contributed about 3.0% to the overall R0

[10], but there is still considerable uncertainty, with an upper confidence limit of 45.7% in one
study [10] and 30% in another [11]. This low point estimate is consistent with the low number
of cases in the US that have been attributed to sexual contact with a traveller to an affected area
but is still higher than what has been suggested for Ebola [12], for which sexual transmission
has been shown to occur only rarely.

Zika is probably not capable of sustained transmission through sexual intercourse in a gen-
eral population. A prerequisite for a pathogen to spread as a sexually transmitted infection
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(STI) is that R0 for sexual transmission, equivalent to the product of the infectious duration
and the sexual transmission rate, is greater than one. If the infectious duration of an STI is
short (for example, a few months, as is the case with gonorrhoea), transmissibility during a sex-
ual partnership typically needs to be around 50% or more [13]. Of the few cases that have been
studied, the longest duration of Zika virus RNA detection in semen is 188 days after the onset
of symptoms [14], which is within the range for gonorrhoea. It is unlikely that a transmission
probability to sexual partners of around 50% would have gone unnoticed, particularly from
individuals with Zika infection who return to countries without endemic circulation.

Investigation with follow up of episodes of sexually transmitted Zika virus infection remains
necessary for several reasons. First, Zika could undergo sexual transmission within small clus-
ters involving particular groups with frequent change of sexual partners, such as female sex
workers or men who have sex with men. Enhanced surveillance to identify and characterize
outbreaks will allow both implementation of control measures and better definition of cur-
rently uncertain quantities, including transmission probability and infectious duration. Second,
the relative contribution of sexually transmitted cases could increase for populations in which
mosquito-borne infections decrease or have not been present at all. Third, viral persistence and
sexual transmission could serve as a reservoir for Zika to persist through seasons with low
abundance of mosquitoes and could then facilitate regional and international spread. Fourth,
larger epidemiological and virological studies are needed to address the many unanswered
questions about sexual transmission of Zika virus, such as the prevalence of virus in bodily flu-
ids and the infectivity of persisting virus. A systematic review of studies about sexual transmis-
sion of Zika virus would clarify the evidence about all dimensions of the causal relationship,
such as temporality, strength of association, and biological plausibility, as has been done for
congenital and other neurological complications of Zika [15].

In conclusion, individual case reports show evidence that Zika virus has been transmitted
from person to person through sexual intercourse—so it is sexually transmissible. But sexual
transmission is not the primary route of transmission. For a disease to be designated a sexually
transmitted infection, sexual intercourse should account for a substantial proportion of infec-
tions. Information and advice for the public should give clear messages about the relative con-
tributions of mosquito-borne, vertical, sexual, and bloodborne transmission so that people can
make informed choices about the preventive measures that they should take.

Author Contributions

Conceptualization: CLA NL.

Methodology:CLA NL.

Resources: CLA NL.

Validation: CLA NL.

Writing – original draft: CLA NL.

Writing – review & editing: CLA NL.

References
1. McKenna M. It’s Official: Zika Is a Sexually Transmitted Infection. National Geographic. 1 Aug 2016.

http://news.nationalgeographic.com/2016/08/zika-florida-travel-sex-cdc/. Accessed: 15 Sep 2016.

2. McBride Folkers K, Caplan AL, Igel L. Zika is an STD: Why are we not calling it one? CNN. 12 Sep
2016. http://edition.cnn.com/2016/09/11/opinions/zika-should-be-called-an-std/ Accessed: 15 Sep
2016.

PLOS Medicine | DOI:10.1371/journal.pmed.1002157 October 25, 2016 2 / 3

http://news.nationalgeographic.com/2016/08/zika-florida-travel-sex-cdc/
http://edition.cnn.com/2016/09/11/opinions/zika-should-be-called-an-std/


3. McBride Folkers K. Zika: The Millennials’ S.T.D.? The New York Times. 20 Aug 2016. http://www.
nytimes.com/2016/08/21/opinion/sunday/zika-the-millennials-std.html. Accessed: 15 Sep 2016.

4. World Health Organization. Zika situation report. 8 Sep 2016. http://www.who.int/emergencies/zika-
virus/situation-report/8-september-2016/en/ Accessed: 15 Sep 2016.

5. World Health Organization. Prevention of sexual transmission of Zika virus—Interim guidance. 6 Sep
2016. http://www.who.int/csr/resources/publications/zika/sexual-transmission-prevention/en/.
Accessed: 15 Sep 2016.

6. Centers for Disease Control and Prevention. Zika Virus–Transmission & Risks. http://www.cdc.gov/
zika/transmission/index.html. Accessed: 15 Sep 2016.

7. Walker WL, Lindsey NP, Lehman JA, Krow-Lucal ER, Rabe IB, Hillset SL, et al. Zika virus disease
cases—50 states and the District of Columbia, January 1-July 31, 2016. MMWR Morb Mortal Wkly
Rep. 2016 Sep 13; 65:983–986. doi: 10.15585/mmwr.mm6536e5 PMID: 27631604

8. Kucharski AJ, Funk S, Eggo RM, Mallet H-P, Edmunds WJ, Nilles EJ. Transmission dynamics of Zika
virus in island populations: a modelling analysis of the 2013–14 French Polynesia outbreak. PLoS
Negl Trop Dis. 2016; 10: e0004726. doi: 10.1371/journal.pntd.0004726 PMID: 27186984

9. Funk S, Kucharski AJ, Camacho A, Eggo RM, Yakob L, Edmunds WJ. Comparative analysis of den-
gue and Zika outbreaks reveals differences by setting and virus. 2016. Preprint. bioRxiv:043265.
Accessed 15 Sep 2016.

10. Gao D, Lou Y, He D, Porco TC, Kuang Y, Chowell G, Ruan S. Prevention and control of Zika as a mos-
quito-borne and sexually transmitted disease: a mathematical modeling analysis. Sci Rep. 2016; 6:
28070. doi: 10.1038/srep28070 PMID: 27312324

11. Towers S, Bauer F, Castillo-Chavez C, Falconar AKI, Mubayi A, Romero-Vivas CME. Estimation of the
reproduction number of the 2015 Zika virus outbreak in Barranquilla, Colombia, and a first estimate of
the relative role of sexual transmission. 2016. Preprint. arXiv:1606.01422v1. Accessed 15 Sep 2016.

12. Abbate JL, Murall CL, Richner H, Althaus CL. Potential impact of sexual transmission on Ebola virus
epidemiology: Sierra Leone as a case study. PLoS Negl Trop Dis. 2016; 10: e0004676. doi: 10.1371/
journal.pntd.0004676 PMID: 27135922

13. Fingerhuth SM, Bonhoeffer S, Low N, Althaus CL. Antibiotic-resistant Neisseria gonorrhoeae spread
faster with more treatment, not more sexual partners. PLoS Pathog. 2016; 12: e1005611. doi: 10.
1371/journal.ppat.1005611 PMID: 27196299

14. Nicastri E, Castilletti C, Liuzzi G, Iannetta M, Capobianchi MR, Ippolito G. Persistent detection of Zika
virus RNA in semen for six months after symptom onset in a traveller returning from Haiti to Italy, Feb-
ruary 2016. Euro Surveill. 2016; 21: pii = 30314. doi: 10.2807/1560-7917.ES.2016.21.32.30314 PMID:
27541989

15. Krauer F, Riesen M, Reveiz L, Oladapo OT, Martinez-Vega R, Porgo TV, et al. Zika virus infection as a
cause of congenital brain abnormalities and Guillain-Barre syndrome: systematic review. 2016. Pre-
print. bioRxiv:073098. Accessed 15 Sep 2016.

PLOS Medicine | DOI:10.1371/journal.pmed.1002157 October 25, 2016 3 / 3

http://www.nytimes.com/2016/08/21/opinion/sunday/zika-the-millennials-std.html
http://www.nytimes.com/2016/08/21/opinion/sunday/zika-the-millennials-std.html
http://www.who.int/emergencies/zika-virus/situation-report/8-september-2016/en/
http://www.who.int/emergencies/zika-virus/situation-report/8-september-2016/en/
http://www.who.int/csr/resources/publications/zika/sexual-transmission-prevention/en/
http://www.cdc.gov/zika/transmission/index.html
http://www.cdc.gov/zika/transmission/index.html
http://dx.doi.org/10.15585/mmwr.mm6536e5
http://www.ncbi.nlm.nih.gov/pubmed/27631604
http://dx.doi.org/10.1371/journal.pntd.0004726
http://www.ncbi.nlm.nih.gov/pubmed/27186984
http://dx.doi.org/10.1038/srep28070
http://www.ncbi.nlm.nih.gov/pubmed/27312324
http://dx.doi.org/10.1371/journal.pntd.0004676
http://dx.doi.org/10.1371/journal.pntd.0004676
http://www.ncbi.nlm.nih.gov/pubmed/27135922
http://dx.doi.org/10.1371/journal.ppat.1005611
http://dx.doi.org/10.1371/journal.ppat.1005611
http://www.ncbi.nlm.nih.gov/pubmed/27196299
http://dx.doi.org/10.2807/1560-7917.ES.2016.21.32.30314
http://www.ncbi.nlm.nih.gov/pubmed/27541989

	1

