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Background 
In February 2016, the World Health Organization (WHO) declared the complications of Zika virus 
(ZIKV) a Public Health Emergency of International Concern (PHEIC). To respond to the PHEIC, WHO, 
the Pan American Health Organization (PAHO) and partners developed the Zika Strategic Response 
Plan which emphasized the role of research as part of the Response.  In this context, the WHO Zika 
Virus Research Agenda was developed and its goal is to support the generation of evidence 
needed to strengthen essential public health guidance and actions to prevent and limit the impact 
of ZIKV and its complications.  In pursuit of characterising the ZIKV, reports revealed ZIKV as being 
sexually transmissable.  However, robust epidemiological studies were still lacking to demonstrate 
this newly recognized mode of transmission and its impact on the epidemic. 
 
Given the growing body of evidence amidst the unanswered questions surrounding sexual 
transmission of ZIKV, a meeting of experts was convened to review the existing evidence on sexual 
transmission of ZIKV.  From 20-21 of March 2017, representatives from several institutions 
engaged in ZIKV research gathered together in Geneva, Switzerland, including the United States 
Centers for Disease Control and Prevention (CDC), National Institutes of Health (NIH), Fundação 
Oswaldo Cruz (Fiocruz), European Centre for Disease Prevention and Control (ECDC), Public Health 
England (PHE) and University of Bern.  The meeting brought together 26 experts in the fields of 
sexual transmission, reproductive health, public health, and arbovirology from all over the globe.  
The objectives of the meeting were to: (1) review the current evidence surrounding sexual 
transmission of ZIKV infection, (2) identify and prioritize critical research gaps surrounding sexual 
transmission of ZIKV and (3) discuss the methodologies of studies to further quantify and 
characterise sexual transmission of ZIKV.  The meeting included a thorough discussion related to a 
review of the knowns and unknowns of sexual transmission of ZIKV which can inform the research 
questions that still need to be addressed. In addition to identifying the research gaps, the sexual 
transmission of ZIKV was conceptualised through the Sexual Transmission Framework. This paper 
is providing a summary of the discussions that occurred during that meeting. 
 
  

http://www.who.int/emergencies/zika-virus/response/en/
http://www.who.int/emergencies/zika-virus/response/en/
http://www.who.int/reproductivehealth/zika/zika-virus-research-agenda/en/
http://www.who.int/reproductivehealth/zika/zika-virus-research-agenda/en/
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Knowledge update in the context of sexual transmission of ZIKV 
Acting as a catalyst to the meeting discussions, the first session provided an update of the existing 
evidence on sexual transmission of ZIKV.  A systematic review of sexual transmission of ZIKV had 
recently been published(1). The review itself captured evidence up to December 2016 and 
resulted in 18 studies reporting on sexual transmission of ZIKV in 27 sexual partnerships and 21 
studies describing the presence of ZIKV or ZIKV ribonucleic acid (RNA) in genital fluids.  The body of 
evidence included primarily case reports and case series describing human to human transmission 
of ZIKV via sexual intercourse.  No studies of sexual transmission in endemic areas have been 
identified to date; the cases of sexual transmission were identified in sexual partners of travellers 
returning from Zika-affected areas.  The review highlighted the research gaps which provided the 
overarching questions that the meeting was addressing such as the magnitude of ZIKV sexual 
transmission, the role of ZIKV genital fluid testing, and the importance of a multi-disciplinary 
approach in investigating these knowledge gaps through the use of epidemiologic studies, animal 
models and mathematical models. 
 
Along this vein of a multi-disciplinary approach, an overview of the pathophysiology of ZIKV 
infection contributed to the growing knowledge base on ZIKV sexual transmission. It was noted 
that “not all ZIKVs are created equal” due to the existence of different lineages which may have 
implications on sexual transmissibility and the performance characteristics of diagnostics.  In 
addition, ZIKV may use different receptors on mammalian cells, therefore blockage of one 
receptor may not prevent the virus from entering the cell.(2)   Role of immunity was discussed and 
there is suggestion of protective immunity following infection but its extent has to be further 
elucidated.  Examples from the animal models demonstrated the permissive nature of vaginal 
mucosa for ZIKV replication, the potential for infection at other sites of the reproductive tract (e.g. 
testis, epididymis), and the role of progesterone and sex hormones in ZIKV infection 
susceptibility.(3-5)  Although animal models have been useful in clarifying certain elements of ZIKV 
pathophysiology, their generalizability to human ZIKV infection is not clear.  Finally, limitations of 
the various diagnostic tests were highlighted in the context of designing future studies of ZIKV 
sexual transmission.  
 
 In keeping current with the evidence, colleagues at University of Bern presented their living 
systematic review on sexual transmission of ZIKV and other Flaviviruses.  The rationale to include 
other Flaviviruses was to re-evaluate the evidence for the sexual transmission of other Flaviviruses 
and to answer the question if there is an absence of evidence on sexual transmission of select 
Flaviviruses or whether it is a matter of evidence of absence of this transmission mode.  The living 
review allows for continual capture of the most recent data. The group has developed open source 
software for computer assisted searching and screening.  Using this approach, a review of sexual 
transmission of ZIKV and select Flaviviruses (dengue/DENV, Japanese encephalitis virus/JEV, West 
Nile virus/WNV, tick borne encephalitis virus/TBEV) was performed.  Expanding beyond the 
Moreira review and to quantify the risks of sexual transmission, the causality approach to answer 
the question if ZIKV is sexually transmissable was introduced by framing the question: does the 
infectious agent cause disease through sexual transmission?  This question guided the ZIKV review 
which resulted in 74 articles, including basic science and modelling studies.  The search for the 
evidence of sexual transmission of other Flaviviruses included 18 studies, with 8 epidemiological 
studies which reported mainly on persistence of the different viruses in bodily fluids; only one case 
report addressed potential sexual transmission of WNV.  There was limited evidence that suggests 
sexual transmission of JEV, DENV, WNV and TBEV.  The main conclusion is that evidence does exist 
of ZIKV sexual transmission and the causality approach can answer if the agent is sexually 
transmissable while the sexual transmission framework aims to quantify the different parameters 
to achieve an indication of the risk.    
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The role of a surveillance system in providing epidemiologic information on ZIKV sexual 
transmission was described, using the US CDC’s arboviral surveillance system, ArboNET, as an 
example.  In the US, state, local and territorial health departments report laboratory-confirmed 
human disease cases according to a standardised notifiable disease case definition. Data elements 
include date of symptom onset, country of travel, clinical variables, and specific transmission 
routes. Additional follow up information is collected for sexually-transmitted cases.  Case counts 
are published weekly on the CDC website.  At the time of the meeting, there have been 45 
reported cases of sexual transmission of ZIKV among US travellers.  The limitations of the system 
were also noted. As a passive surveillance system, the completeness of reporting is unknown. 
However, the system’s main strength is its ability to provide basic epidemiologic information on 
ZIKV sexual transmission among US travellers for public health purposes. 
 
The questions and discussion that followed each presentation within this session highlighted the 
challenges and unanswered questions regarding sexual transmission of ZIKV.  As the evidence 
continues to grow, one of the main issues that have to be addressed is the critical need for 
accurate diagnostics.  The fact that there are different ZIKV lineages and receptors contribute to 
the conundrum.  In addition, the important role of surveillance systems to inform research was 
also discussed.  Surveillance and research are complementary and this concept is instrumental to 
address the research questions posed by the session presentations.   
 

Sexual Transmission Framework  
The Sexual transmission framework (STF) was developed prior to the expert meeting by a working 
group that was tasked to establish a methodology to facilitate the quantification of the potential 
sexual transmission. In developing the framework, a similar approach of the causality framework 
that linked ZIKV to microcephaly and GBS was taken.(6)  The framework serves to breakdown and 
quantify the risk of sexual transmission of ZIKV by studying the following 7 aspects and their inter-
relationships: duration of infectiousness, probability of transmission , reproductive number, serial 
interval, the transmission rate through sexual contact, incubation period, and susceptibility 
through sexual contact (Figure 1).  Through a combination of empirical research and modelling, 
this framework aims to determine the transmission dynamics of sexually transmitted ZIKV and 
thereby establish its epidemic potential.   
 
The STF elicited questions about determining sexual transmission in endemic settings and the 
complicating factor that the majority of ZIKV cases are asymptomatic.  The crucial role of sexual 
behaviour was also highlighted, taking in to account the ‘c” (contact rate) of the reproductive 
number equation (figure 1). Complex sexual networks emphasise the importance of high quality 
sexual behaviour monitoring and surveys.  The challenges of lab diagnosis of ZIKV infection were 
again highlighted.  Discussions also included the importance of keeping up to date on the evidence 
since the evidence informs the global recommendations.  
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Figure 1 
 

 

 

Ongoing Research studies: The evolving evidence base 
Having captured the current published evidence, the next step to inform the meeting discussions 
was to learn about the ongoing research studies related to sexual transmission of ZIKV.  Majority 
of the studies are viral persistence studies that are addressing the research questions on the 
duration of the virus in bodily fluids.  These studies are set in Brazil, continental US, Puerto Rico, 
Trinidad and Tobago, Belgium and France.  The studies can be essentially categorized into two 
types: studies in endemic settings and studies on travellers who have been in the Zika affected 
areas. 
 
Studies in endemic settings: 

There are several studies being conducted in Brazil.  The ZikaBra study will initiate data collection 
at 3 Brazilian sites with the primary objective of investigating the presence and duration of ZIKV 
and related markers in infected individuals presenting during acute illness and convalescence and 
in their household and sexual contacts.  The index cases will have body fluid sample collection over 
a 12-month period with multiple tests run including a viral culture, RT-PCR, DENV and CHIKV, DNA 
sequencing and PRNT.  For the household contacts, those who have tested RT-PCR positive will be 
included for all body fluid collection according to a similar testing schedule to the index case.   

 
Also in Brazil and other Latin American countries, the EU-funded ZIKAlliance Consortium is 
conducting a variety of studies with the key objectives of determining the impact of ZIKV infection 
during pregnancy and the short and medium-term effects on newborns and infants, and to study 
the natural history of ZIKV infection in humans and their environment in the context of other 
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circulating arboviruses.  In Sao Paulo (Brazil), the natural history study has an additional viral 
kinetics component which will determine the frequency and average duration of ZIKV detection in 
bodily fluids.  There will also be a household study  to collect blood and body fluids from all adults 
and children greater than 5 years living in the same household as index ZIKV cases identified in the 
acute cases or pregnant women cohorts, to estimate the role of sexual exposure in the 
transmission dynamics.   
 
In Puerto Rico, ZIPeR is an ongoing prospective cohort study that started in May 2016 to estimate 
the presence and duration of ZIKV RNA detection in body fluids among people with PCR confirmed 
ZIKV infections.  It also estimates the presence and duration of anti ZIKV IgM antibodies and 
investigates the concordance between RT PCR and virus isolation results in body fluids.  Results 
from an interim analysis were presented and preliminary conclusions were that a higher 
prevalence and longer time of RNA detection occurs in the semen versus the urine.  This has 
implications on current recommendations to test paired serum and urine up to 2 weeks and that 
one cannot rely on urine testing only.  Additional findings were that RNA detection in semen 
beyond 3 months was uncommon and higher CT values were noted in semen than in serum and 
urine.(7)  A sub-study of the household contacts was also included which evaluated the association 
between ZIKV RNA and IGM detection and sexual contact with the index case.  A concluding 
remark was that a setting with active vector transmission may not be appropriate to estimate the 
contribution of sexual transmission as a mode of ZIKV infection.  Furthermore, detection of ZIKV 
RNA in semen does not necessarily imply transmission potential. 
 
Studies on travellers from the ZIKV affected areas:  

In the continental US, there is an ongoing US study on the seminal ZIKV shedding of returning 
travellers with confirmed ZIKV disease.  Study participants were followed for 180 days with 
collection of urine and semen.  It was noted that the 3 samples with the highest viral RNA loads 
were culturable and were all negative for infectious virus 2 weeks afterwards.   
 
Traveller clinics have been an important source for the studies being conducted in Belgium and 
France.  At the Institute of Tropical Medicine (ITM) in Antwerp, a prospective cohort study 
investigated the prevalence and kinetics of ZIKV loads in semen in Belgian travellers (as part of the 
ZikaPlan consortium). Replication competence of ZIKV in semen is assessed by viral isolation. The 
ITM team conducted a similar study in men from an area with active vector-borne transmission 
(Trinidad and Tobago). (8). Findings point to ZIKV RNA detection in semen after acute infection 
approximately 40-60% of the time with a maximum duration of the virus up to 137 days post 
infection.  .As stated above, presence of ZIKV RNA in semen is not the same as presence of 
replication competent ZIKV. Because the proportion of successful attempts at viral isolation from 
semen is low, the potential for sexual transmission ZIKV cannot be excluded when ZIKV RNA is 
detected in semen. 

 
An additional study was presented that was post exposure serological screening for ZIKV infection 
for asymptomatic travellers who wish to conceive.  The main points are the increasing demand of 
ZIKV diagnostics by asymptomatic travellers and that there is a low prevalence of ZIKV infection in 
this population.  Further research is required to establish sensitivity of antibody detection in order 
to further correlate with their initial study findings. 

 
In France, ZikSperm is a prospective study that is investigating ZIKV shedding in semen and other 
bodily fluids.(9)  Another objective of the study was to investigate the effects of an acute ZIKV 
infection on the sperm characteristics.  This was performed through ZIKV RNA quantification of 
blood, serum, urine, and semen, while a semen analysis was done to study the sperm 
characteristics.  Sperm washing method was employed so that the different semen fractions could 
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be investigated for ZIKV detection.  This study will provide useful information on the localization of 
ZIKV in the male genital tract and detail any alteration in sperm characteristics following acute 
infection.  It was noted that there is a parallel study called ZIKGYN investigating ZIKV shedding in 
the female genital tract.(10)  
 

 
Animal studies: 

Alongside the ongoing epidemiologic studies, there was also an overview of animal study recently 
published.(11)  The animal model study used an interferon alpha/beta and gamma receptor knock 
out mouse model (AG129) to assess the pathogenesis of ZIKV associated with sexual transmission, 
studied kinetics of viral and viral RNA shedding and studied the efficiency of female to male and 
male to female sexual transmission.  Conclusions of the study included the identification of ZIKV 
antigen in numerous tissues within the testes and that infectious virus was present more than 30 
days in the testes. Lower viral titers were detected in the seminal fluid of vasectomized male mice 
compared to non-vasectomized males.  Overall, the incidence of sexual transmission during any 
mating of an infected male mouse to a female was 50%, 73% of infected males were responsible 
for at least one sexual transmission event, and there was no evidence of female to male 
transmission. 
 
The discussions that ended the ongoing research session included insights from the Netherlands 
and into the current practice in England at PHE.  In the Netherlands, clinical advice for 2 months of 
protected intercourse is being given.  This advice is based on the same body of evidence from the 
literature that informed the systematic review of Moreira et al.(1) and the global guidelines.  The 
analysis conducted noted that all cases of sexual transmission of ZIKV have occurred before 2 
months after onset of disease in the index case.  Therefore, this time point was used for clinical 
recommendations on the period of time for protected intercourse.(12)   
 
In addition, the viral persistence studies have highlighted the need for stronger diagnostics.  At 
Public Health England (PHE), they use an in-house PCR and a commercial IgM/IgG assay and they 
were able to do a comprehensive validation of serology.  A special case was also shared on an 
individual on immunosuppressive drugs for a rheumatological condition.  This individual exhibited 
unusually persistent presence of ZIV RNA in semen beyond 300 days after symptom onset.  This 
elicited further discussions on the role of immunology and that animal models can potentially 
elucidate this area.   
 
In response to the questions surrounding the diagnostics, an overview of WHO’s Emergency Use 
Assessment and Listing of lab diagnostic tests in the context of PHEIC was given.  In 2016, there 
was two Zika in vitro diagnostics (IVDs) that completed the emergency use assessment and listing 
(EUAL) process. The EUAL procedure is an emergency quality assessment to expedite the 
availability of IVDs needed in the context of a PHEIC. The largest challenge has been securing a 
laboratory to undertake WHO independent evaluations.  Currently there are 15 ongoing 
applications for ZIKV diagnostic tests and very few products are at the product development stage.  
Difficulty in validating the IVDs and poor choice of reference standard have been a common 
problem.  The easiest products to release on the market during the ZIKV outbreak has been the 
traditional lab based PCRs but there has been less speed in the rapid tests and PCR point of care 
based assays.  With the PHEIC being lifted, applications for the ZIKV diagnostics have been closed. 
 
 
The viral persistence studies highlighted key points to take into account for the current and future 
sexual transmission of ZIKV studies.  When discussing viral latency, we are interpreting latency as 
persistence in a body compartment.  Determining how long the virus persists can only be clearly 

http://www.who.int/diagnostics_laboratory/eual-zika-virus/zika/en/
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answered with more data.  When discussing the duration of the virus in the fluids, there was 
emphasis that there is a difference between RNA positivity and infectiousness.  Merely having RNA 
present does not equate to presence of infectious virions and presence of infectious virions is not 
equivalent to transmission of ZIKV.  Other contributing factors to infectiousness were also raised 
such as presence of other sexually transmitted infections (STIs).  Analysis of other STIs and HIV 
should be performed in sexual transmission studies and should look into the impact of a co-
existing STI and HIV on the persistence of the virus.  The discussions revolving around STIs elicited 
the question if Zika is a virus that can be sexually transmitted or is it a sexually transmitted 
pathogen which cannot be detected quickly.     
 
Meeting participants also discussed viral persistence in the female reproductive tract. In humans, 
there is limited evidence on the persistence of the virus in the female reproductive tract. (10, 13, 
14)  A question that arose was if we are taking sufficient samples from women such as cervical 
mucus and vaginal fluids and if we are conducting the correct tests such as the viral culture.  
Clarification to these questions may be sought from a current study being undertaken by Prisant et 
al. (10)  to study the viral persistence in the female reproductive tract (ZIKGYN).    
 
With several studies running concomitantly and in order to achieve the answers to the questions 
on duration in the STF, an individual participant data meta-analysis (IPD-MA) was raised.  An IPD-
MA is based on the compilation of study databases with data at the level of the individual patient or 
participant. The possibility of reanalysing data from individual studies and, when appropriate, combining 
their databases for meta-analysis make the IPD analysis a source of robust evidence.  Discussion led to 
the using an IPD-MA with the viral persistence studies which will provide answers to the questions on 
duration of ZIKV.  In turn, this will inform the STF so that risk of sexual transmission could be determined. 
 

Methodologies of the past, present and future  
Before addressing the existing research gaps, there were presentations that reviewed the 
methodologies of prior sexual transmission studies and considerations for future potential studies.  
When examining the methodology in earlier sexual transmission studies, examples included 
studies investigating HIV discordant couples, hepatitis C, and other vector borne diseases.  By 
looking at the HIV discordant couples in the Rakai study and the hepatitis C review(15, 16) that 
established sexual transmission as a transmission route, the main take ways involved using 
longitudinal data of discordant couples and household contacts to investigate sexual transmission 
as a mode of transmission.  The Rakai study also underlined the importance of detailed sexual 
behaviour surveys and a detailed follow up schedule of the discordant couples.(17)  In addition, 
immunity issues were raised again especially when looking at the malaria/dengue studies where 
immunity of the disease impacts the clinical presentation.  As a result, the clinical presentations 
vary in the endemic versus non-endemic settings.  The same question arose again: how does one 
differentiate sexual transmission of ZIKV from mosquito-borne transmission?  Review of the 
historical sexual transmission studies underlined the importance of using epidemiologic studies, 
animal studies and mathematical modelling studies to get closer to this answer.    
 
Future potential studies 

In an attempt to address these methodological complications that ZIKV sexual transmission studies 
face, there were two presentations on the potential studies that could be implemented.  The first 
presentation suggested a study design to address the differentiation of sexual from vector 
transmission in ZIKV-active transmission areas.  This would be a sub study of the ZikaBra study 
where the infected cases presenting with rash serve as the index cases and their household 
contacts, including the sexual contacts that are negative for ZIKV on study entry, are prospectively 
followed.  Assessment of the incidence of infection between the two groups (sexual contact versus 
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household contact) will be done over a period of 6-12 months.  The endpoint is conversion to a 
positive status by RT-PCR or IgM serology.  Other additional components to the study would be 
the comparison between the geographical exposure according to vector population density and to 
include molecular characterisation of ZIKV detected from the sexual and household contact. The 
main concern discussed in relation to the proposed design was the difficultly in differentiating 
between sexual and vector transmission in endemic settings.   Household studies attempt to 
differentiate the two but it is still a challenge since household contacts are not restricted to their 
homes and their travel outside of the home has to be taken into account.   In addition, the kinetics 
of IgM/IgG antibody production have not been fully described and therefore serology testing 
requires further work and validation.  Essentially, the transmission mode cannot be discriminated 
unless there is a molecular tool or marker that distinguishes the type of route.  This highlighted the 
importance of involving vector biologists in such study designs and although there are 
complications to the scenario, descriptive epidemiology can still play an important role. 
 
The second presentation of this session then provided factors that should be taken into 
consideration in future studies.  One consideration is to incorporate evaluation of partners in a 
prospective manner in the existing cohort studies and collect the specimen while evaluating 
semen in a standardised manner.  Another study is investigating travellers to Zika endemic regions 
in a prospective manner, including their sexual partners.  In this manner, symptomatic and 
asymptomatic individuals can be identified.  It was also discussed that a spatial analysis performed 
by CDC detected a difference of Aedes mosquito presence at different elevations. (18)  As a result, 
travel limited to elevations higher than 2000 meters above sea level poses minimal likelihood for 
mosquito borne ZIKV transmission.  Taking this into consideration, a study protocol could assess  
travel between low altitude (high risk of Aedes mosquito exposure) to high altitude areas (low risk).  
This would be a prospective study of participants that work or travel frequently between high to 
low risk areas and would include following their partners.  For all above studies, both heterosexual 
and same sex partners would be included.   

 

Research gaps and research prioritization 
Using the STF as a guide, the group was able to distil the type of studies that are needed to 
address the research questions that have resulted from the meeting sessions. (see Tables 1 and 2)  
The main question is how to identify sexual transmission as the mode of transmission with a 
vector-borne disease. Among human populations, investigating discordant couples and travellers 
was highlighted frequently.  Within these studies, it was important to take into account sexual 
behaviour.  Particular attention should be given to methods for the valid and consistent collection 
of sensitive information about sexual practices between partners In addition, studying the sexual 
behaviour of the couples who have a microcephalic baby or child with congenital Zika syndrome 
may provide additional information.  There was also discussion of the lack of studies on Zika virus 
circulating among communities with high prevalence of unprotected sexual contact such as the 
MSM (men who have sex with men) population.  Another important research gap is the role of 
hormones and immunity on the sequela of ZIKV infection.  This highlights the need to use animal 
and basic science studies to help identify distinguishing markers such as genital mucosal receptors, 
viral RNA signatures or a distinct immune response that correlates with the mode of transmission.   
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Future steps:  
The conclusion of the meeting involved review and confirmation of the listed research gaps and 
priorities that had been discussed.  Included in the list are the prospective sexual partner studies, 
household survey studies and studying sexual transmission in the MSM population.  The various 
types of studies that inform the STF was summarized in Figure 2. The complementary role of 
animal model studies was further discussed especially in looking at sequencing, host adaptability, 
and immunity questions.  Regional research priorities were also reviewed and seroprevalence 
studies was a common type of study to engage in with the Africa, Eastern Mediterranean, 
Southeast Asia, and Western Pacific regions.  As a product of these discussions, the meeting 
participants agreed to formulate a standardised protocol of the travellers from ZIKV settings.  In 
order to move forward and tackle these research gaps, the participants voiced their commitment 
to driving the ongoing research forward and strive to address the questions that ZIKV has raised.  
They also highlighted the importance of mobilizing adequate funds to move this research agenda 
forward.  Results of this meeting, the multidisciplinary research approach and adaptation of the 
sexual transmission framework will not only inform the current questions on ZIKV but may 
contribute to the research approach for sexual transmission questions of newly emerging 
pathogens.   
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Table 1: Identification of Research gaps: Summary of Session 5 discussions 
 
Research gaps Target population Examples 
Differentiating sexual 
transmission from mosquito 
transmission 

Travelers returning to Zika-naïve 
places and their sexual partners 

Prospective studies of travellers 
within countries (travel between 
high and low altitudes) 
Cohort of students living abroad 
Retrospective study of travellers 
Cohort of military officers and 
their partners 

Does the sexual transmission 
mode impact the pregnancy 
outcome? 

Pregnant women 
 
 
 
Women of reproductive age 

Cohort of pregnant women with 
mode of ZIKV acquisition and 
sexual behaviour studied 
 
Observational study in a large 
OBGYN clinical practice cohort of 
women 

Difference between 
asymptomatic and symptomatic 
infection 

Convenient population to study 
sexual transmission 

Cohort of MSM 
Household survey 

Diagnostics Inhabitants of ZIKV-affected areas Standardization of immunologic 
assay and PCR 
Biological samples 
Virus isolation 

Role of immunity, hormones, co-
existing STIs, RNA presence vs 
infectiousness 
 

Study participants in ZIKV-related 
research 

Viral load 
Lineage  
Hormonal status 
Local immune response versus 
mucosal immune response 

Duration of infectiousness 
 

Study participants in ZIKV-related 
research 

Prospective partner studies 
Viral load/lab investigation 
 

Characteristics of the virus Animal models Sequencing, host adaptability, 
sexual transmission efficiency 
Biomarkers  

MSM=Men who have sex with men 
 
 
Table 2: Identification of the research gaps using the Sexual transmission framework 

Sexual transmission framework parameters Source of information 
Duration of infectiousness (D) Published and ongoing persistence studies with 

apparent consistencies of results 
Probability of transmission (β) Estimate through mathematical modelling based on 

limited data 
Number of susceptible contacts to maintain 
transmission (c) 

Requires investigation including through modelling 

Reproductive number (Ro) Requires investigation 
Serial interval Published study findings will provide estimate 
Transmission rate Requires investigation 
Incubation period  Published data will provide estimates 
Susceptibility of individuals Requires investigation 
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Figure 2: Key components that feed the Sexual Transmission Framework 
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