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INTRODUCTION

Zika virus (ZIKV) is an Aedes mosquito-borne Flavivirus. The first human ZIKV infection was described [START_REF] Macnamara | Zika virus: a report on three cases of human infection during an epidemic of jaundice in Nigeria[END_REF] in Nigeria in 1954 after its isolation from the rhesus monkey in Uganda in 1947, with very few reports of infections subsequently identified until the virus outbreak in 2007 on Yap Island Federal State of Micronesia [START_REF] Duffy | Zika virus outbreak on Yap Island, Federated States of Micronesia[END_REF][START_REF] Lanciotti | Genetic and serologic properties of Zika virus associated with an epidemic, Yap State, Micronesia[END_REF]) and later in French Polynesia [START_REF] Besnard | Evidence of perinatal transmission of zika virus, French Polynesia, December 2013 and February 2014[END_REF], Musso et al. 2014).

More recently in April 2015, an outbreak with close strain of ZIKV started in Brazil spreading to several countries of the Americas [START_REF] Brasil | Zika Virus Infection in Pregnant Women in Rio de Janeiro[END_REF], and reached the French Territories in the Americas in February 2016 (http://www.gouvernement.fr/argumentaire/epidemie-zikapoint-sur-la-situation-3742). ZIKV RNA was isolated from almost all body compartments, notably from semen [START_REF] Atkinson | Detection of Zika Virus in Semen[END_REF], Joguet et al. 2017, Mansuy et al. 2016a), vaginal secretions and cervical mucus [START_REF] Paz-Bailey | Persistence of Zika Virus in Body Fluids -Final Report[END_REF][START_REF] Prisant | Zika virus in the female genital tract[END_REF]. Viral transmission has occurred via blood transfusion, exposure to secretions or in laboratories (Baud et al. 2017 2 ). Several cases of ZIKV sexual transmission have been reported [START_REF] Moreira | Sexually acquired Zika virus: a systematic review[END_REF] including asymptomatic male-to-female transmission (Baud et al. 2017 1 ). Major world-wide concern began when cases of microcephaly in fetuses and newborn were described after infection during pregnancy (Franca et al. 2016[START_REF] Hoen | Pregnancy Outcomes after ZIKV Infection in French Territories in the Americas[END_REF], Schuler-Faccini et al. 2015).This has raised increased concerns about the consequences of this mosquito-borne virus that can also be sexually transmitted and lead not only to birth defects if transmitted in utero from the mother to the child but also to developmental anomalies [START_REF] Melo | Congenital Zika Virus Infection: Beyond Neonatal Microcephaly[END_REF], potential long-term neurocognitive deficits [START_REF] Walker | Zika virus and the nonmicrocephalic fetus: why we should still worry[END_REF]) and cardiopathy [START_REF] Orofino | Cardiac findings in infants with in utero exposure to Zika virus-a cross sectional study[END_REF].

The World Health Organization (WHO) designated the ZIKV epidemic "a public health emergency of international concern" (WHO statement, 2016). The Centers for Disease Control (CDC) and the American Society for Reproductive Medicine (ASRM) among other official bodies, continuously publish regular updates on interim guidance for providers caring for patients exposed to the virus (https://www.cdc.gov/pregnancy/zika/testing-followup/patient-counseling-couples.html, https://www.asrm.org/globalassets/asrm/asrmcontent/news-and-publications/practice-guidelines/for-nonmembers/guidance_for_providers_zika_virus_exposure.pdf). For women with confirmed ZIKA disease, the CDC recommends waiting 8 weeks while the WHO suggests a more conservative approach of waiting 6 months to attempt pregnancy [START_REF] Polen | Update: Interim Guidance for Preconception Counseling and Prevention of Sexual Transmission of Zika Virus for Men with Possible Zika Virus Exposure -United States, August 2018[END_REF].

Estimating the natural history of an infection allows for truly informed risk estimates [START_REF] Eppes | Testing for Zika virus infection in pregnancy: key concepts to deal with an emerging epidemic[END_REF]), but ZIKV in the human female genital tract is still poorly known.

We conducted a prospective observational study over a screening period of several months during the ZIKV outbreak in the French Territories in the Americas. The goal of the study, was to investigate the possibility of persistent infection in the female upper genital tract, namely in the ovary or the endometrium. Our clinical goal was to safely preserve the fertility potential of our patients with ZIKV-free oocytes freezing and ultimately to obtain a ZIKV free pregnancy.

Study design and oversight:

ZIKOVO CA, USA) for 1h at 37°C in an atmosphere of 6% CO2 before the complete removal of cumulus mass and corona cells by enzymatic digestion with Hyaluronidase ® in Flushing medium (FertiPro N.V., Beernem, Belgium) and by gentle mechanic aspiration with Strippers ® tips (Origio, Målov Denmark). The denuded oocytes were evaluated to assess their maturation stage. The ones that had released the first polar body were staged metaphase II mature oocytes and deemed eligible for elective vitrification toward the parental project. All the cycles were conducted in a laboratory adapted for biological-risk cases. The ABM directives impose a mandatory use of a closed system of vitrification, that doesn't allow for direct contact with the liquid nitrogen (LN) during the cryopreservation process. Oocyte cryopreservation was usually carried out within 2h after oocyte retrieval. All procedures were performed as described elsewhere [START_REF] Stoop | Clinical validation of a closed vitrification system in an oocyte-donation programme[END_REF]. Between one and two oocytes were loaded in high security vitrification straws (HSV ® , Cryo Bio System, L'Aigle, France) and directly plunged in LN. Oocytes were stored in two LN tanks reserved for the exclusive use of potentially ZIKV -exposed patients until later use.

All data were registered on our working software form (Medifirst ® , Montigny Le Bretonneux,

France). This prospective study was descriptive and data are presented as mean and standard deviation (SD).

Patients 'groups:

All patients underwent serological and qRT-PCR analyses. We divided the patients in 3 groups for results analysis as described in Figure 1: i. Group 1 with infected patients who had a verified ZIKV infection in their medical history either with a positive ZIKV RNA detection (vRNA+) and/or through a positive specific serological detection (IgM+).

ii.

Group 2 for possibly infected patients, with no clinical symptoms, presenting with only positive IgG without IgM. A positive IgG was not deemed sufficient to diagnose a past ZIKV infection, as the study took place in the Americas and a cross reactivity of the ELISA kit IgG with Dengue virus was expected [START_REF] Mendoza | Establishment of a comprehensive and high throughput serological algorithm for Zika virus diagnostic testing[END_REF].

iii. Group 3 with exposed patients, living in the area at the time of the ZIKV outbreak but who were seronegative (IgM and IgG negative) at enrollment in the study.

qRT-PCR:

As described in Figure 2, samples for ZIKV RNA testing by RT-PCR were collected on the day of inclusion in ZIKOVO, on the first day of the menstrual period (D1, at least 3 month after a possible ZIKV infection in group 1's patients, for which the timeline of infection could be ascertained), on D6 of the stimulation, on the day of OPU and 21 days post OPU (D21).

On the day of inclusion, a genital panel was taken only if patients had clinical symptoms of an acute ZIKV infection.

Sample collection, storage:

Samples were as follow: serum, urine, vaginal swab, endocervical swab and cervical mucus Endometrial biopsies were stored in NOVAPREP® HQ+ orange vials (Novacyct, Velizy-Villacoublay, France).

It is important to note that, at the beginning of the study, endometrial biopsies were done on a voluntary basis as a separate procedure but after the first publications on endometrial cells susceptibility to the ZIKV in animals [START_REF] Osuna | Zika viral dynamics and shedding in rhesus and cynomolgus macaques[END_REF] and in in vitro cell cultures [START_REF] Chan | Differential cell line susceptibility to the emerging Zika virus: implications for disease pathogenesis, non-vector-borne human transmission and animal reservoirs[END_REF], we implemented it routinely with patient approval and proceeded then to biopsy all subsequent patients from group 1.

All samples were maintained at 4°C and frozen at -80°C a maximum of 2 hours post collection.

In Viral RNA was extracted with the NucliSENS® easyMAG ® (BioMerieux, Craponne, France)

following recommended protocols according to type of sample (500µl sample, 100µl eluate).

For each sample, both efficiency of extraction and absence of PCR inhibitors were checked with the manufacturer's internal control, a standardized positive control available in the RealStar ® ZIKV RNA RT-PCR kit 1.0 ® that was introduced at the extraction stage. ZIKV RNA was quantified using the RealStar ® Zika RNA RT-PCR kit 1.0 (Altona Diagnostics GmbH, Hamburg, Germany). Nucleotide sequence of primers can be found in Figure 4. Each specimen or control was amplified in the thermal cycler. The assay runs one hold of reverse transcription at 55°C for 20:00 min, one hold of denaturation at 95°C for 2:00 min and 45 cycles of amplification each consisting of respectively 0:15min at 95°C, 0:45min at 58°C and 0:15min at 72°C. Any specimen for which the sigmoidal curve crosses the set fluorescence threshold is considered positive (L' Huillier et al. 2017). There is no indeterminate range for this assay. The detection threshold was 122 copies/ml, 2.48 Log copies/mL (95% confidence interval (CI): 78-254 copies/ml, manufacturer data). Standard Quantification curve was performed with ready to use 5-fold dilutions of ZIKV genome (RealStar ® Zika RNA RT-PCR quantification kit Altona Diagnostics GmbH, Hamburg, Germany -kit of Quantification Zika virus). To prevent false-negative results due to the presence of inhibitors, an internal positive control was included in each amplification reaction. In addition, it should be noted that undetectable levels of vRNA can mean that the virus is either absent or replicating at a very low level and a non-detection could be due to the qRT-PCR assay limitation.

Serology

We tested sera that were collected using BD Vacutainer® blood collection tubes, on the day of inclusion, during the follow-up period (figure 2) and on D21 post OPU for ZIKV antibodies using the Euroimmun ZIKV IgG or IgM ELISA immunoassays ® (Euroimmun, Lübeck, Germany), as previously described [START_REF] Pasquier | Kinetics of anti-ZIKV antibodies after Zika infection using two commercial enzyme-linked immunoassays[END_REF]). The assay used detection of a specific ZIKV NS1 antigen and was applied according to the manufacturers' protocols.

RESULTS

We In every sample analyzed during subsequent follow-up, vRNA was undetectable except for one patient from group 3 for which vRNA was detected in serum and urine at D21 post-OPU.

The detection was consistent with the sequence of an acute ZIKV infection complete with clinical symptoms onset (arthritis and cutaneous eruption) for both members of the couple on D21.

DISCUSSION

ZIKV is a mosquito-borne virus capable of sexual and transplacental transmission [START_REF] Plourde | A Literature Review of Zika Virus[END_REF]. Even if sexual and transplacental transmissions are not systematic (Ponar et al. 2018), the virus association with neurological diseases mostly in fetuses [START_REF] Melo | Congenital Zika Virus Infection: Beyond Neonatal Microcephaly[END_REF] has led to mounting concerns about the threat to human reproduction from this arthropodborne/sexually transmitted virus turned congenital disease.

Nowadays the ZIKV epidemic seems to recede somewhat but the CDC site provides World Map of Areas with Risk of Zika (https://wwwnc.cdc.gov/travel/page/world-map-areas-withzika) that shows residual areas where risk of infection is high. As such, questions remain as to whether an infected woman with prior detection of vRNA in any compartment could potentially infect her fetus through delayed transmission. Specific organs and /or cells could act as mid or long-term reservoirs for ZIKV, as has been reported for other systemic viruses [START_REF] Garcia | Persistence of West Nile virus[END_REF][START_REF] Houzet | Origins of HIV-infected leukocytes and virions in semen[END_REF][START_REF] Matusali | Detection of Simian Immunodeficiency Virus in Semen, Urethra, and Male Reproductive Organs during Efficient Highly Active Antiretroviral Therapy[END_REF]. Long term persistence of ZIKV in sperm [START_REF] Joguet | Effect of acute Zika virus infection on sperm and virus clearance in body fluids: a prospective observational study[END_REF][START_REF] Mead | Zika Virus Shedding in Semen of Symptomatic Infected Men[END_REF][START_REF] Nicastri | Persistent detection of Zika virus RNA in semen for six months after symptom onset in a traveller returning from Haiti to Italy, February 2016[END_REF] with the latest publication showing persistence 370 days post infection [START_REF] Barzon | Virus and Antibody Dynamics in Travelers With Acute Zika Virus Infection[END_REF], raises the question of the possible ongoing replication in human through a reservoir located in the reproductive tract.

ZIKV potential deleterious effect on male animals' testes [START_REF] Govero | Zika virus infection damages the testes in mice[END_REF]) and on male germ cells in vitro [START_REF] Matusali | Zika virus infects human testicular tissue and germ cells[END_REF], have been reported. While in men the negative impact on reproductive function seems to be of short duration [START_REF] Joguet | Effect of acute Zika virus infection on sperm and virus clearance in body fluids: a prospective observational study[END_REF], questions remain as to any potential effect of the ZIKV infection on ovarian function (Baud et al. 2017 1 , Epelbouin et al. 2017). Conversely, viral RNA does not persist in the female lower genital tract for more than a month [START_REF] Murray | Prolonged Detection of Zika Virus in Vaginal Secretions and Whole Blood[END_REF], Prisant et al. 2017[START_REF] Da Cruz | Case Reports: Prolonged Detection of Zika Virus RNA in Vaginal and Endocervical Samples from a Brazilian Woman, 2018[END_REF]) but there is no data regarding a possible reservoir located in the upper genital tract. Some animals' studies have shown ZIKV vaginal infection spreading in tissues of the female upper genital tract (i.e. ovaries, uterus) with dramatically high levels of ZIKV RNA observed in the uterus of infected macaques at 7 days post infection (Caroll et al. 2017). In vitro studies of human derived cell lines [START_REF] Chan | Differential cell line susceptibility to the emerging Zika virus: implications for disease pathogenesis, non-vector-borne human transmission and animal reservoirs[END_REF] have demonstrated the ZIKV capacity to infect cells derived from an endometrium cell line without inducing cytopathic effect. Immunocompetent pregnant mice have shown infectious virus detection in the uterine horn after direct inoculation of ZIKV in the uterine artery [START_REF] Vermillion | Intrauterine Zika virus infection of pregnant immunocompetent mice models transplacental transmission and adverse perinatal outcomes[END_REF]. We thus hypothesized that a possible site of persistent ZIKV replication in women could be the endometrium. However, vRNA was not detected in the 33 endometrial biopsies in our study, particularly for the 5 patients with a vRNA+ in the genital compartment at diagnosis, even when the biopsy was taken as soon as 19 days post vRNA detection in the vagina. However, endometrial biopsies in our study took place while the patients were under COS, so their hormonal status was an artificial high estrogenic state with high progesterone. The typical 'window of vulnerability' described by [START_REF] Wira | The role of sex hormones in immune protection of the female reproductive tract[END_REF] could therefore be affected and help explain the absence of detection of vRNA, even though a study in mice has linked transgenital ZIKV transmission with changes in hormonal status [START_REF] Tang | A mouse model of zika virus sexual transmission and vaginal viral replication[END_REF]). Conversely, a few studies in animals have

shown that the route of infection is important and that sexual transmission could possibly enhance in utero infection compared to subcutaneous or intravaginal inoculation (Caroll et al. 2017, Dugall et al. 2018). As our patients were practicing safe sex with condoms, the route of infection was (supposedly) only sub-cutaneous through mosquito's bites. This could also help explaining the absence of detection of vRNA in the endometrial biopsies.

Studies involving other member of the flaviviridiae family have shown that Hepatitis C virus RNA can be found in follicular fluid [START_REF] Devaux | Hepatitis C virus detection in follicular fluid and culture media from HCV+ women, and viral risk during IVF procedures[END_REF][START_REF] Papaxanthos-Roche | PCR-detected hepatitis C virus RNA associated with human zona-intact oocytes collected from infected women for ART[END_REF]), as well as viral particles of Bovine Viral Diarrhoea Virus [START_REF] Fray | Bovine viral diarrhea virus: its effects on ovarian function in the cow[END_REF]. In our study, immature oocytes and the follicular fluids collected during OPUs tested negative for vRNA. It could be due to the absence of genome detection in the serum of our patients or even to the fact that viral particles could have been internalized into the nuclei and cytoplasm of oocytes, as has been theorized by [START_REF] Cobo | Viral screening of spent culture media and liquid nitrogen samples of oocytes and embryos from hepatitis B, hepatitis C, and human immunodeficiency virus chronically infected women undergoing in vitro fertilization cycles[END_REF] in their study of oocyte's environment for chronically infected patients. Oocytes develop bathing in the follicular fluid, and unfertilized human oocytes have superficial pores with a mean diameter of 4 mm [START_REF] Nikas | The zona reaction in human oocytes as seen with scanning electron microscopy[END_REF].

ZIKA virions are enveloped, spherical, about 50 nm in diameter. ZIKV Ag was found to have passed the sperm membrane (Mansuy et al. 2016b). So, in theory, ZIKA virions could pass from the follicular fluid through the Zona Pellucida and reach the ooplasm the same way. In a recent case report [START_REF] Filho | Case report of Zika virus during controlled ovarian hyperstimulation: results from follicular fluid, cumulus cells and oocytes[END_REF], ZIKV RNA was found in two oocytes out of seven of a patient with an acute ZIKV infection documented on day 5 of her stimulation cycle, with no detection in the follicular fluid nor the cumulus cells. In our study, however, lack of vRNA detection in follicular fluid or immature oocytes could be due to the amount of time that elapsed between the acute infection and the OPU. The temporal relationship between the presence of viral RNA and infectivity is not known definitively, but French regulations didn't allow for OPU to take place for at least 3 MPEO, so no early presence of vRNA in the ovarian environment could be detected.

In our study, lower genital tract samples (vaginal, cervical mucus and endocervical samples) all tested negative during patients' follow-up, which took place at least 3 MPEO. It is consistent with what is known in literature regarding the relatively short duration of the ZIKV RNA detection in woman lower genital tract. Infectious Zika virus has been reported in one case from the vagina of an HIV infected patient, 3 days after the onset of ZIKV infection symptoms [START_REF] Penot | Infectious Zika virus in vaginal secretions from an HIV-infected woman, France[END_REF]), but as vRNA were consistently negative during our patients' follow-up, cell culture was not performed and ZIKV infectiousness was not researched in this paper.

In this study, samples from the upper genital tract (follicular fluid, immature oocytes and endometrial biopsies) taken from women with a recent history of acute ZIKV infection, all tested negative for viral RNA after 3 MPEO.

However, as proven ZIKV-infections only occurred in 17 patients, other similar studies involving a larger cohort of proven infected patients are needed in order to provide updated ZIKV recommendations [START_REF] Vouga | Updated Zika virus recommendations are needed[END_REF] for women of reproductive age with possible ZIKV exposure or living in areas in which Aedes circulate, in particular, those undergoing ART, who are potentially imminently pregnant. 

(

  genital panel), follicular fluids and endometrial biopsies.To obtain serum, we used BD Vacutainer® blood collection tubes SST II Advance (Becton, Dickinson and Company, NJ, USA), collecting a volume of at least 5mL of blood, with a centrifugation at 3000 rpm during 10 min at room temperature. The collection of vaginal swabs and endocervical swabs was performed using a speculum, with Sterile Dry Swab© (Copan Diagnostics Inc, CA USA) placed in a standard bacterial culture transport medium to maintain moistness. Endocervical swabs, were rendered in the NOVAPREP® HQ+ orange vials (Novacyct, Velizy-Villacoublay, France) and vaginal swabs were rendered in Ferticult® (Fertipro N.V., Bermeen, Belgium). Cervical mucus were collected using an Aspiglaire® (Cryo Bio System, L'Aigle, France), follicular fluids were collected during the OPU, and urine was naturally obtained from the patients. Endometrial biopsies were taken during a pelvic speculum examination using a Cornier's Pipelle ® (CCD Laboratories, Paris, France).

  several cycles, additional immature oocytes (Germinal vesicles: GV and metaphase I: MI) that should have been discarded, were vitrified and stored in LN to test for ZIKV RNA by RT-PCR at a later date.qRT-PCR assay protocol:Prior to extraction protocol, cervical mucus samples were submitted to proteinase K mediated digestion (20min at 56°C) to liquefy cervical mucus. Endometrial biopsies were stored in NOVAPREP ® HQ+ orange vials (Novacyct, Velizy-Villacoublay, France) before being dissected and treated with additional Easy Mag Nuclisens ® lysis Buffer. To warm vitrified immature oocytes, the cryotip ® (Cryo Bio System, L'Aigle, France) were plunged into a droplet of thawing solution at 37°C. Oocytes were documented and passed through decreasing concentrations of sucrose solution until relocation into a vial containing storage media (Ferticult ® Fertipro N.V., Bermeen, Belgium). They were transferred to the virology lab for testing. Vials were stored at 4°C before qRT-PCR assay on the same day. Each patient's oocyte(s) was treated as an individual assay, regardless of the number of oocyte per patient.

Figure 1 :

 1 Figure 1: Flow chart Patients' repartition groups

Figure 2 :

 2 Figure 2: Study design, samples collection protocol.

Figure 3 :Figure

 3 Figure 3: Flow chart Oocytes Pick-Up (OPU)

  is a prospective descriptive cohort study involving female participants of reproductive age. Beginning in April 2016, we investigated ZIKV RNA presence in female genital compartments from patients enrolled in a fertility preservation program for couples seeking Assisted Reproductive Technologies (ART) at our public hospital, universityaffiliated center. At the time of the ZIKV epidemic, the French Ministry of Health had issued a ban on all ART-induced pregnancies in the French West Indies in order to avoid medically

	5mL of blood, with a centrifugation at 3000 rpm during 10 min at room temperature. The
	collection of material for vaginal culture was performed using a speculum with Sterile Dry
	Swab © (Copan Diagnostics Inc, CA USA) placed in a standard bacterial culture transport
	medium to maintain moistness, and transported at room temperature. Culture was performed
	on Columbia agar ® and Eosin-methylene blue agar ® (bioMerieux, Marcy l'Etoile, France).
	The ovarian reserve evaluation included a transvaginal ultrasound follicular count and
	hormonal analysis on day 3 (D3) of their cycle. All participants received an antagonist
	stimulation protocol appropriate to their ovarian reserve status. Briefly, COS was conducted
	by recombinant FSH (Gonal-F ® , Serono, Boulogne, France) or urinary FSH (HMG,
	Menopur ® , Ferring, Gentilly, France or Fostimon ® , Genevrier, Antibes, France). Monitoring
	regimen consisted of ultrasound follicular count and estradiol blood level evaluation on day 6
	(D6) of the stimulation protocol. Oocyte pick-up (OPU), via ultrasound-guided follicular fluid
	aspiration was scheduled 36h after triggering injection with the GnRH analogue triptorelin
	ascertain the absence of (Decapeptyl ® , Ipsen Biotech, Paris, France). After OPU, oocytes were equilibrated in culture ZIKA virus in gametes (https://www.agence-
	biomedecine.fr/IMG/pdf/2018-003_reco_amp_et_zika_v5_09-02-2018_.pdf). Prior approval medium (Modified HTF Medium-HEPES ® With Gentamicin, FUJIFILM IrvineScientific,
	by the IRB (Comité d'Ethique du Centre Hospitalier Universitaire de Pointe à Pitre) was
	obtained. A written consent was obtained from each participants.
	From April 2016 to March 2017, 179 volunteer patients underwent 215 controlled ovarian
	stimulation (COS) for oocyte vitrification. They followed the Agence de la BioMedecine
	(ABM) recommendations regarding safe sex practice and agreed to continue with systematic
	condom use throughout the study. Before ovarian stimulation, all patients underwent clinical
	and biological assessment according to their couple's infertility complaint, with serological
	testing as required by law (HIV, syphilis, hepatitis B and C) at least one vaginal swab, and a
	blood test for karyotype. To obtain serum, we used BD Vacutainer ® blood collection tubes
	SST II Advance (Becton, Dickinson and Company, NJ, USA), collecting a volume of at least

induced pregnancies at risk of virus-induced fetal anomalies. Oocyte vitrification was thus the only available option to preserve patients' reproductive potential as there was no way of knowing at the time, how long the ban on ART procedures would last. The procedure was offered to every patient enrolled in our Center, regardless of age or etiology of infertility. To this day, even after the end of the outbreak, it still enforces very stringent measures to

  show in vivo results of human female upper genital tract organs ZIKV RNA(vRNA) testing (see Table1, notably in the endometrium and ovarian environment) in a cohort of child-bearing age women who were at the time of the study, exposed to and/or recently ) according to the three groups of patients are reported in Table1.Briefly, group 1 included 17 patients, 13 were diagnosed via qRT-PCR (vRNA+) and 4, only via ZIKV specific IgM detection. Among the 13 patients who were diagnosed with an acute infection via vRNA+, 4 also had positive IgM detection on the same day. In group 1, during the acute infection period (from inclusion to D6), vRNA detection was positive in 5 genital samples, 13 urines and 6 sera. Out of the 12 endometrial biopsies in group 1, 5 came from patients with genital compartment vRNA+ at the initial diagnosis. In these cases, time between positive detection in lower genital tract samples and biopsies were respectively 19 days, 8, 14, 17 and 29 weeks. One patient was to have an urgent embryo replacement in another center and agreed to have an endometrial biopsy one month prior to transfer. This explains the very short time (19 days) between vaginal vRNA+ and the biopsy. vRNA was undetected in all endometrial biopsies. Group 2 included 51 possibly infected patients and group 3, 111 exposed patient without any vRNA nor serological detection.

	infected by the virus. The patients' ages were 24 to 43 years old, mean 37.4 years old ± 0.7
	years. Infertility etiologies were multifactorial, with 85.8% including at least one ovulatory
	complaint (classified WHOIIa, WHOIIb and WHOIII), 30.7% tubal, 18.9% endometriosis,
	23% with a masculine component, 3% had a partner with viral infectious risk and one patient
	was in need of fertility preservation before the onset of chemotherapy. They all had a normal
	karyotype, negative vaginal culture and no systemic diseases. Mean BMI was 24.5 ± 4.8. For
	145 women, we performed one OPU, for 32 and 2 patients, respectively, two and three OPUs
	(figure 3). In group 1, OPU took place at least 3 months post exposure or post onset (MPEO)
	and mean interval between first diagnosis of acute infection and OPU was 21.08 ± 7.61 weeks
	(Table 2). Mean number of oocytes/OPU was 5.99 ± 4.48, mean number of mature
	oocytes/OPU was 4.33 ± 3.24. During the screening, more than 3000 samples were analyzed
	to detect viral genome. Different types of samples were collected: 1039 sera, 1039 urine, 220
	genital panels consisting of vaginal swab, cervical mucus and endocervical swab, 33
	endometrial biopsy, 215 follicular fluids and 75 immature oocytes from 40 cycles. As upper
	genital tract samples are less readily available than sera, urine or even genital panels, it helps
	explain the disparity in total numbers. However, studies reporting on ZIKV testing on human
	oocytes, follicular fluids or endometrium biopsies are rare and as such, our study constitute
	the first of its kind.
	Results of qRT-PCR testing (1039 sera, 1039 urine, 220 genital panels consisting of vaginal
	swab, cervical mucus and endocervical swab, 33 endometrial biopsy, 215 follicular fluids and
	75 immature oocytes

Table 1 :

 1 ZIKV RNA detection in the different body compartments before, during and after Oocyte Pick-Up (OPU) (1039 sera, 1039 urine, 220 genital panels (vaginal swab, cervical mucus and endocervical swab), 33 endometrial biopsy, 215 follicular fluids and 75 immature oocytes)

			Pre OPU (inclusion/D1/D6)	OPU		Post OPU (D21)
	Groups	Types of samples	N samples	**vRNA+	N samples	vRNA+	N samples	vRNA+
		Serum	63	6	23	0	23	0
	Group 1	Urine	63	13	23	0	23	0
	Infected patients							
	(n=17)	***Genital	5	5	23	0	*nd	
	23 OPU							
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