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BACKGROUND

Genital herpes during pregnancy is a frequent occurrence, whereas infection of newborns is rare but likely severe. In the absence of specific national guidelines from the CNGOF (French National College of Gynaecologists and Obstetricians) in France until December 2017, we supposed that knowledge of health care providers on the topic was not up to date.

OBJECTIVE

To assess health care provider knowledge of genital herpes and management practices during pregnancy, before the publication of national recommendations edited by the CNGOF.

STUDY DESIGN

A questionnaire on genital herpes during pregnancy was published on the CNGOF website and sent by e-mail to members of the French College of Fetal Ultrasound (CFEF). Questions focused on prevention and screening practices, epidemiological knowledge, and management of herpes infection during pregnancy and after birth.

RESULTS

Between April and June 2017, 354 health care providers completed the survey (263/354 (75%) Obstetrician-Gynaecologists, 85/354 (24%) Midwives and 6/354 (2%) General Practitioners). Overall, obstetricians were better informed about epidemiology of Herpes Simplex Virus (HSV), midwives were more familiar with neonatal risks in case of maternal primary infection but overestimated risks in case of maternal recurrence. 21% of health care providers never prescribed antiviral prophylaxis in the third trimester if genital herpes occurred during pregnancy. Finally, most practitioners were unaware of newborn management in case of maternal genital herpes at delivery.

CONCLUSION

Management of genital herpes in pregnancy appears to be heterogeneous due to varying degrees of knowledge among French health care providers. This highlights the urgent need for national guidelines, that were published 5 months after this study. They should be broadly disseminated and adapted to the shortcomings of health professionals. It would be interesting to repeat this study later to evaluate the impact of national guidelines.
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Introduction

Genital herpes during pregnancy is a frequent situation every practitioner should be aware of. French epidemiology data on genital herpes is scarce but one study reported that only 12% of pregnant women have never been in contact with any Herpes Simplex Virus (HSV) [START_REF] Legoff | Unexpected high prevalence of herpes simplex virus (HSV) type 2 seropositivity and HSV genital shedding in pregnant women living in an East Paris suburban area[END_REF]. Genital herpes is usually a mild neurological sequelae [START_REF] Corey | Difference between herpes simplex virus type I and type 2 neonatal encephalitis in neurological outcome[END_REF]. The CNGOF (Colège National des Gynécologues et Obstétriciens Français, or French National College for Gynaecologists and Obstetricians) issued recommendations on HSV infection during pregnancy and neonatal period in December 2017 [START_REF] Sénat | Herpes and pregnancy: Guidelines for clinical practice-introduction[END_REF][START_REF] Picone | Genital herpes and pregnancy: Epidemiology, clinical manifestations, prevention and screening. Guidelines for clinical practice from the French College of Gynecologists and Obstetrician (CNGOF)[END_REF][START_REF] Vauloup-Fellous | Genital herpes and pregnancy: serological and molecular diagnostic tools. Guidelines for clinical practice from the French College of Gynecologists and Obstetricians (CNGOF)[END_REF][START_REF] Renesme | Neonatal herpes: Epidemiology, clinical manifestations and management. Guidelines for clinical practice from the French College of Gynecologists and Obstetricians (CNGOF)[END_REF][START_REF] Anselem | Management of pregnant women with recurrent herpes. Guidelines for clinical practice from the French College of Gynecologists, Obstetricians (CNGOF)[END_REF][START_REF] Sananes | Management of pregnant women with first episode of genital herpes. Guidelines for clinical practice from the French college of gynecologists and obstetricians (CNGOF)[END_REF]. Previously, practitioners could rely on several international guidelines (ACOG 2007 [START_REF] Acop | ACOG Practice Bulletin. Clinical management guidelines for obstetrician-gynecologists. No. 82[END_REF], CDC 2015 [START_REF] Workowski | Sexually transmitted diseases treatment guidelines, 2015[END_REF], RCOG 2014 [START_REF] Foley | Management of Genital Herpes in Pregnancy[END_REF], SA 2017 [START_REF] South | Neonatal and Gynaecology Community of Practice. South Australian Perinatal Practice Guidelines Genital Herpes Simplex (HSV) Infection in Pregnancy[END_REF], SOGC 2008 updated in 2017 [START_REF] Money | No. 208-Guidelines for the Management of Herpes Simplex Virus in Pregnancy[END_REF]) but information was sometimes contradictory (e.g. antiviral treatment recommended in case of HSV recurrence, or management of HSV infection during delivery). Moreover, not all situations were described (e.g. management in case of premature rupture of membranes). Therefore, management of genital and neonatal herpes in France was possibly heterogenous and health care providers knowledge not optimal.

Objective

Our aim was to evaluate health care provider knowledge, and to collect information on management of genital and neonatal herpes in France before the publication of national recommendations.

Methods
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A Google Form survey with 40 questions on genital and neonatal HSV was designed (additional data). The link was published on the CNGOF website and sent by e-mail to CFEF (Collège Français d'Echographie Foetale, or French College of Fetal Ultrasound) members. The link was also posted on social media, such as Facebook, and was shared via e-mail to members of perinatal networks, by respondents themselves.

The estimated time to complete the survey was 10 minutes. The form was anonymous. Respondents were first asked to provide their age, area of practice, and professional field. The questionnaire included items on epidemiology, prevention and screening practices, HSV infection management during pregnancy, at birth and postpartum. Answers were collected between April and June 2017. There was neither patient nor public involvement in this study.

Multiple answers for each question were accepted. Results were compared between the different groups (midwives, obstetricians and general practitioners) using Fisher's exact test and Chi2 as appropriate for categorical variables.

Statistical analyses were performed using Excel and RStudio programming software.

Results

A total of 354 French health care professionals completed the survey: 263/354 (74%) were obstetricians, 85/354 (23%) were midwives, and 6/354 (2%) were general practitioners. Statistical comparison between groups was only performed between obstetricians and midwives due to the limited number 6 of general practitioners who answered the questionnaire.

Characteristics of the respondents are shown in Table 1.

Questions were classified as follows:

1. General knowledge on genital HSV epidemiology (Table 2) 2. Management of genital HSV primary infection during pregnancy (Table 3) 3. Management of genital HSV recurrence during pregnancy (Table 4) 4. Management of genital HSV infection during labour (Table 5)

Management of asymptomatic newborns born to mothers with genital

HSV primary infection during labour (Table 6) 6. Management of asymptomatic newborns born to mothers with genital HSV recurrence during labour (Table 7) 7. Knowledge and management of neonatal HSV infection acquired in the post-partum period (Table 8) 2) [START_REF] Legoff | Unexpected high prevalence of herpes simplex virus (HSV) type 2 seropositivity and HSV genital shedding in pregnant women living in an East Paris suburban area[END_REF](14)[START_REF] Tran | Changing epidemiology of genital herpes simplex virus infection in Melbourne, Australia, between 1980 and 2003[END_REF][START_REF] Gaytant | Seroprevalences of herpes simplex virus type 1 and type 2 among pregnant women in the Netherlands[END_REF][START_REF] Brown | Neonatal herpes simplex virus infection in relation to asymptomatic maternal infection at the time of labor[END_REF][START_REF] Cone | Frequent detection of genital herpes simplex virus DNA by polymerase chain reaction among pregnant women[END_REF] Our results show that health care providers in general and especially midwives did not know that genital herpes can be due to HSV1 as well as HSV2 (94% of respondents were aware that HSV2 is a cause of genital herpes and 18.8 % of midwives versus 4.2% of obstetricians answered that HSV1 can never be responsible for it (p<0.001)). In literature, it is reported that 74% of genital herpes is secondary to HSV2, but that there is a growing part of HSV1 in newly 7 acquired genital HSV infections [START_REF] Tran | Changing epidemiology of genital herpes simplex virus infection in Melbourne, Australia, between 1980 and 2003[END_REF]. Up to 48% of respondents always ask patients about their personal history of genital herpes, but only 8.8% inquire about their partners' history of HSV infection. HSV serologies for screening purposes were prescribed by 12% of respondents in accordance with foreign recommendations [START_REF] South | Neonatal and Gynaecology Community of Practice. South Australian Perinatal Practice Guidelines Genital Herpes Simplex (HSV) Infection in Pregnancy[END_REF]. Prevalence of HSV (1 or 2) asymptomatic excretion during labour (0.4-10%) [START_REF] Brown | Neonatal herpes simplex virus infection in relation to asymptomatic maternal infection at the time of labor[END_REF][START_REF] Cone | Frequent detection of genital herpes simplex virus DNA by polymerase chain reaction among pregnant women[END_REF][START_REF] Brown | The acquisition of herpes simplex virus during pregnancy[END_REF] is known by 84.5% of practitioners. 3) [START_REF] Sananes | Management of pregnant women with first episode of genital herpes. Guidelines for clinical practice from the French college of gynecologists and obstetricians (CNGOF)[END_REF][START_REF] Brown | Effect of serologic status and cesarean delivery on transmission rates of herpes simplex virus from mother to infant[END_REF][START_REF] Sheffield | Acyclovir prophylaxis to prevent herpes simplex virus recurrence at delivery: a systematic review[END_REF] Midwives were the most aware that in cases of genital lesions in women with no history of genital herpes, virologic confirmation by Polymerase Chain Reactions (PCR) and HSV specific-Immunoglobulin-G typing are necessary to confirm the diagnosis (62.4% vs 47.7%, respectively, p=0.003). In case of no known genital herpes history, HSV specific serology can help distinguish a primary infection from a recurrence since IgG can take up to 6 weeks to become positive [START_REF] Sauerbrei | Herpes genitalis: diagnosis, treatment and prevention[END_REF]. Following HSV primary infection during pregnancy, antiviral prophylaxis during the third trimester was recommended by only 68.4% of practitioners although it is recommended in all available international guidelines (9-13). 4) [START_REF] Anselem | Management of pregnant women with recurrent herpes. Guidelines for clinical practice from the French College of Gynecologists, Obstetricians (CNGOF)[END_REF] Although this is the management suggested by international guidelines 8 (9,10), only 2.7% of respondents do not prescribe any virologic confirmation, either by PCR or by HSV-specific serology. Only 59% of obstetricians and 43.5% of midwives declared never prescribing antiviral therapy in this situation (p<0.001). 5) [START_REF] Sananes | Management of pregnant women with first episode of genital herpes. Guidelines for clinical practice from the French college of gynecologists and obstetricians (CNGOF)[END_REF] In case of genital HSV primary infection during labour (with intact membranes), 84% of respondents recommend performing a cesarean delivery. In case of genital HSV recurrence, 82.5% also recommend a cesarean delivery, (no significant difference between obstetricians and midwives). 6) [START_REF] Brown | Effect of serologic status and cesarean delivery on transmission rates of herpes simplex virus from mother to infant[END_REF][START_REF] Kimberlin | Guidance on management of asymptomatic neonates born to women with active genital herpes lesions[END_REF][START_REF] Kimberlin | Herpes simplex virus infections in neonates and early childhood[END_REF] Both obstetricians and midwives (70.9% of total respondents) were aware that this situation is at high risk of transmission for newborns. 12.5% of respondents stated they would not admit to neonatal intensive care asymptomatic newborns born to mothers with genital HSV primary infection.

General knowledge on genital HSV epidemiology (Table

Management of genital HSV primary infection during pregnancy (Table

Management of genital HSV recurrence during pregnancy (Table

Management of genital HSV infection during labour (Table

Management of asymptomatic newborns born to mothers with genital HSV primary infection during labour (Table

32.5% of respondents believed that they do not require systematic antiviral treatment. In literature, it is known that newborns may not present skin lesions at the time of HSV infection [START_REF] Kimberlin | Natural history of neonatal herpes simplex virus infections in the acyclovir era[END_REF][START_REF] Whitley | Vidarabine therapy of neonatal herpes simplex virus infection[END_REF].

For each question concerning the management of asymptomatic newborns, 16 to 25% of respondents declared they did not know the expected answer. 9 7) [START_REF] Brown | Effect of serologic status and cesarean delivery on transmission rates of herpes simplex virus from mother to infant[END_REF][START_REF] Kimberlin | Guidance on management of asymptomatic neonates born to women with active genital herpes lesions[END_REF] Midwives overestimated the risk of severe neonatal herpes more often than obstetricians (51.8 vs 38.0%, respectively, p=0.03). Literature indicates that this risk is low (isolated cases) [START_REF] Brown | Effect of serologic status and cesarean delivery on transmission rates of herpes simplex virus from mother to infant[END_REF]. 8) [START_REF] Acop | ACOG Practice Bulletin. Clinical management guidelines for obstetrician-gynecologists. No. 82[END_REF][START_REF] Kimberlin | Herpes simplex virus infections in neonates and early childhood[END_REF][START_REF] Kimberlin | Guidance on management of asymptomatic neonates born to women with active genital herpes lesions[END_REF][START_REF] Bal | Fulminant hepatitis due to father-to-newborn transmission of herpes simplex virus type 1[END_REF][START_REF] Parra | Mammary herpes: a little known mode of neonatal herpes contamination[END_REF][START_REF] Hammerberg | An outbreak of herpes simplex virus type 1 in an intensive care nursery[END_REF] A majority (57.3%) of respondents stated that they never ask parents about their history of HSV infection in the postpartum period (no significant difference between midwives and obstetricians). In case of known history of HSV infection, 14.4% of respondents never gave prevention advice to parents. Information pamphlets were systematically given by only 10% of physicians to parents whose newborns are at high risk of perinatal infection. Health care providers were aware of the risk of transmission to newborns through oro-labial herpes or nipple lesions, and 84 % of them would contraindicate breastfeeding in case of nipple lesions. However, 46% of respondents did not know that HSV transmission to newborns can be hospital-related.

Management of asymptomatic newborns born to mothers with genital HSV recurrence during labour (Table

Knowledge and management of neonatal HSV infection acquired in the post-partum period (Table

Discussion

Main Findings

Our study illustrates that French health care provider knowledge of genital HSV during pregnancy is insufficient, and that there was an important need for 10 national recommendations. The respondents had fair knowledge of HSV epidemiology and transmission, but were less aware of the prevalence of genital herpes lesions during pregnancy or labour. In a 2007 meta-analysis on the efficiency of valaciclovir, Sheffield et al. [START_REF] Sheffield | Acyclovir prophylaxis to prevent herpes simplex virus recurrence at delivery: a systematic review[END_REF] showed that in case of an outburst during pregnancy (first episode or recurrent outburst), the risk of HSV recurrence at delivery was 15 % in the absence of treatment. Newly acquired HSV infection can be asymptomatic (14). Asymptomatic excretion of HSV was correctly estimated by 75% of respondents. Asymptomatic viral excretion has been reported using PCR detection of HSV in 0.3 to 10% of women at delivery [START_REF] Cone | Frequent detection of genital herpes simplex virus DNA by polymerase chain reaction among pregnant women[END_REF][START_REF] Brown | The acquisition of herpes simplex virus during pregnancy[END_REF]. Whereas 48% of providers stated that they systematically enquire about women's history of herpes, they usually do not ask about their partners' history.

CNGOF recommendations stated that questioning alone is not sufficient to establish a couple's history of HSV ( 4), which differs from the ACOG guidelines [START_REF] Acop | ACOG Practice Bulletin. Clinical management guidelines for obstetrician-gynecologists. No. 82[END_REF]. Serological screening is not recommended by CNGOF, or other international guidelines (9,10) , nor is it common practice, as illustrated by this study.

Despite this knowledge of epidemiology and transmission of HSV, one of the troubling results of this study is the number of participants who declared not prescribing antiviral prophylaxis in the third trimester for women at risk of lesions during labour. In a Cochrane meta-analysis published in 2008, Hollier [START_REF] Hollier | Third trimester antiviral prophylaxis for preventing maternal genital herpes simplex virus (HSV) recurrences and neonatal infection[END_REF] showed that antiviral prophylaxis significantly reduces the incidence of outbursts at delivery and thus the number of cesarean sections due to HSV.

However, there was insufficient evidence to determine whether it also reduces the incidence of neonatal herpes. While several expert panels in different 11 countries already recommended acyclovir prophylaxis for this situation [START_REF] Acop | ACOG Practice Bulletin. Clinical management guidelines for obstetrician-gynecologists. No. 82[END_REF][START_REF] Workowski | Sexually transmitted diseases treatment guidelines, 2015[END_REF][START_REF] South | Neonatal and Gynaecology Community of Practice. South Australian Perinatal Practice Guidelines Genital Herpes Simplex (HSV) Infection in Pregnancy[END_REF], there were no specific guidelines on this matter on the available guidelines (31) in France until 2017. This lack of national consensus was likely to contribute to the lack of implementation of antiviral prophylaxis in high-risk situations.

Cesarean section to reduce transmission to the newborn was suggested by most respondents in case of a lesion during labour with intact membranes. In case of genital HSV primary infection, this is in line with the French 2017 CNGOF recommendations [START_REF] Sananes | Management of pregnant women with first episode of genital herpes. Guidelines for clinical practice from the French college of gynecologists and obstetricians (CNGOF)[END_REF] as well as those of other guidelines (ACOG 2007 [START_REF] Acop | ACOG Practice Bulletin. Clinical management guidelines for obstetrician-gynecologists. No. 82[END_REF], SOGC 2008 updated in 2017 ( 13)). In case of genital recurrent HSV infection, international guidelines are contradictory: RCOG recommends vaginal delivery [START_REF] Foley | Management of Genital Herpes in Pregnancy[END_REF], while most other guidelines (9,10,13) recommend a cesarean section. This may explain our results. The new CNGOF guidelines leave the option of cesarean section open on a case-by-case basis.

In the situations at lower risk for the mother and child, the health care providers tend to overestimate the risks for the newborn. The procedure to be followed for newborns at risk of neonatal herpes must be clarified according to whether the mother had a primary infection or a recurrent outburst during labour.

Our results show that prevention of post-natal transmission of HSV infection is often neglected, although it is responsible for 10% of cases of neonatal herpes [START_REF] Kimberlin | Herpes simplex virus infections in neonates and early childhood[END_REF]. Importantly, CNGOF guidelines state that the rules for preventing postnatal transmission of HSV must be known by parents and persons in contact 12 with neonates, but also by health care workers. Continuous training of health care professionals is a lever for reducing the incidence of nosocomial transmission to the newborn, which was only recognized by half of the respondents.

Overall, there were few significant differences between the knowledge and practices of obstetricians and midwives.

Strengths and Limitations

The strength of this study is that it covers the most problematic situations which are targeted in the recent CNGOF guidelines. The number of respondents is comparable with one other study of the same type on CMV infection during pregnancy [START_REF] Cordier | Awareness and knowledge of congenital cytomegalovirus infection among health care providers in France[END_REF]. This is the first survey-type on the subject carried out in France. In a similar study in 1995, Brocklehurst sent a postal questionnaire to UK gynaecologists, drawing the conclusion that although practitioners were aware of the importance of prevention practices, there was little agreement on management of pregnant women [START_REF] Brocklehurst | The management of recurrent genital herpes infection in pregnancy: a postal survey of obstetric practice[END_REF]. Another study of this kind about screening beliefs and practices amongst obstetricians, conducted in Washington state USA, showed similar results, suggesting that discussing genital herpes was important in prenatal care [START_REF] Gardella | Prenatal[END_REF]. Two studies, in Scotland (35) and Australia (36), asking patients about their knowledge on genital herpes showed that this subject is reasonably understood and understandable by patients.

A weakness of this study is the voluntary response to the questionnaire, which selected practitioners who had subscribed to a learned society mailing list and were willing to devote time for research on HSV and pregnancy. It is impossible to determine if the study population is representative of the whole 13 population of medical practitioners, and the interest in the study of the participants may have overestimated the knowledge of practitioners. There were no pediatricians among the respondents, which explains why in questions related to newborns, more participants declare they did not know the expected answer. The length of the questionnaire may have been responsible for the number of unanswered questions.

Conclusion

Prior to the publication of national updated guidelines by CNGOF, knowledge on HSV infection was lacking in many fields, and declared management often inappropriate in France. We aim to repeat the same study in a few years in order to assess the impact of these guidelines.
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Table 1 :

 1 Characteristics of respondents1

Table 2 :

 2 General knowledge on HSV epidemiology

		Obstetricians (a)	Midwives (b)	General	Total n=354 (%)	
		n=263 (%)	n=85 (%)	Practitioners n=6		p a vs b
	HSV2 can be responsible for genital herpes				
	NA	7 (2.7%)	4 (4.7%)	0 (0%)	11 (3.1%)	
	Never	5 (1.9%)	4 (4.7%)	1 (16.7%)	10 (2.8%)	0.23
	Sometimes	21 (8%)	6 (7.1%)	0 (0%)	27 (7.6%)	1.00
	Often (14)	112 (42.6%)	22 (25.9%)	2 (33.3%)	136 (38.4%)	0.01
	Always	118 (44.9%)	49 (57.6%)	3 (50%)	170 (48%)	0.046
	NR	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00
	HSV1 can be responsible for genital herpes				
	NA	3 (1.1%)	3 (3.5%)	0 (0%)	6 (1.7%)	
	Never	11 (4.2%)	16 (18.8%)	1 (16.7%)	28 (7.9%)	0.0001
	Sometimes (15)	111 (42.2%)	35 (41.2%)	3 (50%)	149 (42.1%)	0.90
	Often	88 (33.5%)	19 (22.4%)	1 (16.7%)	108 (30.5%)	0.06
	Always	50 (19%)	12 (14.1%)	1 (16.7%)	63 (17.8%)	0.33
	NR	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00
	What is the prevalence of HSV1 positive serology in pregnant women?			
	5%	13 (4.9%)	15 (17.6%)	0 (0%)	28 (7.9%)	0.0008
	10%	44 (16.7%)	20 (23.5%)	1 (16.7%)	65 (18.4%)	0.20
	25%	80 (30.4%)	16 (18.8%)	2 (33.3%)	98 (27.7%)	0.04
	50%	71 (27%)	21 (24.7%)	1 (16.7%)	93 (26.3%)	0.78
						0.26
	70% (16)	52 (19.8%)	12 (14.1%)	2 (33.3%)	66 (18.6%)	
	NR	3 (1.1%)	1 (1.2%)	0 (0%)	4 (1.1%)	1.00
	What is the prevalence of HSV2 positive serology in pregnant women?			
	5%	35 (13.3%)	24 (28.2%)	1 (16.7%)	60 (16.9%)	0.003
	10%	87 (33.1%)	24 (28.2%)	1 (16.7%)	112 (31.6%)	0.43
	25% (1, 17)	90 (34.2%)	30 (35.3%)	3 (50%)	123 (34.7%)	0.90
	50%	33 (12.5%)	4 (4.7%)	0 (0%)	37 (10.5%)	0.04
	70%	14 (5.3%)	2 (2.4%)	0 (0%)	16 (4.5%)	0.38
	NR	4 (1.5%)	1 (1.2%)	1 (16.7%)	6 (1.7%)	1.00
	What is the prevalence of asymptomatic excretion of HSV during labour?			
	5% (17)	147 (55.9%)	57 (67.1%)	4 (66.7%)	208 (58.8%)	0.08
	10% (18)	70 (26.6%)	21 (24.7%)	0 (0%)	91 (25.7%)	0.78
	25%	23 (8.7%)	4 (4.7%)	1 (16.7%)	28 (7.9%)	0.35
	50%	9 (3.4%)	0 (0%)	0 (0%)	9 (2.5%)	0.12
	70%	1 (0.4%)	0 (0%)	1 (16.7%)	2 (0.6%)	1.00
	NR	13 (4.9%)	3 (3.5%)	0 (0%)	16 (4.5%)	0.77

Table 3 :

 3 Management of genital HSV primary infection during pregnancyMarqued in bold are the expected or acceptable answers, according to the reference cited. P-value obtained by Chi-square or exact test as appropriate.

				General	Total n=354 (%)	
			Midwives (b)	Practitioners n=6		
		Obstetricians (a) n=263 (%)	n=85 (%)	(%)		p a vs b
	During pregnancy, you suspect genital HSV primary-infection. What do you recommend?			
	No examination of samples	5 (1.4%)	2 (2.4%)	1 (16.7%)	2 (0.8%)	0.25
	HSV PCR on lesions + HSV					
	serology (7)	169 (47.7%)	53 (62.4%)	2 (33.3%)	114 (43.3%)	0.003
	HSV PCR on lesions alone	129 (36.4%)	23 (27.1%)	1 (16.7%)	105 (39.9%)	0.04
	HSV serology alone	4 (1.1%)	3 (3.5%)	0 (0%)	1 (0.4%)	0.047
	Antiviral therapy (20)	47 (13.3%)	4 (4.7%)	2 (33.3%)	(15.6%)	0.01
	NR	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00
	In case of genital HSV primary infection during pregnancy do you prescribe antiviral prophylaxis on the third trimester?		
	NA	10 (3.8%)	6 (7.1%)	2 (33.3%)	18 (5.1%)	1.00
	Never	21 (8%)	7 (8.2%)	1 (16.7%)	(8.2%)	1.00
	Sometimes	15 (5.7%)	5 (5.9%)	0 (0%)	(5.6%)	0.02
	Often	37 (14.1%)	4 (4.7%)	0 (0%)	41 (11.6%)	0.89
	Always (21)	180 (68.4%)	59 (69.4%)	3 (50%)	242 (68.4%)	0.003
	NR	0 (0%)	4 (4.7%)	0 (0%)	4 (1.1%)	

NR: not responded; NA: not applied in my situation 1

Table 4 :

 4 Management of genital HSV recurrence during pregnancyMarqued in bold are the expected or acceptable answers, according to the reference cited. P-value obtained by Chi-square or exact test as appropriate.

				General	Total n=354 (%)	
		Obstetricians (a)	Midwives (b)	Practitioners n=6		
		n=263 (%)	n=85 (%)	(%)		p a vs b
	During pregnancy, you suspect genital HSV recurrence. What do you recommend?				
	No examination of samples (7)	8 (2.3%)	1 (1.2%)	0 (0%)	7 (2.7%)	0.69
	HSV PCR on lesions + HSV serology	119 (33.6%)	36 (42.4%)	1 (16.7%)	82 (31.2%)	0.07
	HSV PCR on lesions alone	101 (28.5%)	23 (27.1%)	2 (33.3%)	76 (28.9%)	0.78
	HSV serology alone	5 (1.4%)	2 (2.4%)	0 (0%)	3 (1.1%)	0.60
	Antiviral therapy	121 (34.2%)	23 (27.1%)	3 (50%)	95 (36.1%)	0.15
	NR	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00
	If a woman does not report any recurrence during pregnancy but has an old history of genital herpes, do you prescribe antiviral prophylaxis on the third
	trimester?					
	NA	13 (3.7%)	7 (8.2%)	1 (16.7%)	5 (1.9%)	
	Never (7)	209 (59%)	37 (43.5%)	5 (83.3%)	167 (63.5%)	0.001
	Sometimes	35 (9.9%)	9 (10.6%)	0 (0%)	26 (9.9%)	0.84
	Often	21 (5.9%)	5 (5.9%)	0 (0%)	16 (6.1%)	1.00
	Always	74 (20.9%)	26 (30.6%)	0 (0%)	48 (18.3%)	0.02
	NR	2 (0.6%)	1 (1.2%)	0 (0%)	1 (0.4%)	0.43
	In case of recurrent HSV infection during pregnancy, do you prescribe antiviral prophylaxis on the third trimester?		
	NA	19 (5.4%)	6 (7.1%)	2 (33.3%)	11 (4.2%)	
	Never	75 (21.2%)	17 (20%)	0 (0%)	58 (22.1%)	0.76
	Sometimes	18 (5.1%)	4 (4.7%)	0 (0%)	14 (5.3%)	1.00
	Often	45 (12.7%)	10 (11.8%)	1 (16.7%)	34 (12.9%)	0.85
	Always (7)	195 (55.1%)	47 (55.3%)	3 (50%)	145 (55.1%)	1.00
	NR	2 (0.6%)	1 (1.2%)	0 (0%)	1 (0.4%)	0.43

Table 5 :

 5 Management of genital HSV infection during labourDuring labour, you suspect genital HSV infection in a patient with no history of genital herpes. Do you recommend:

		Obstetricians (a)	Midwives (b) n=85	General Practitioners		
		n=263 (%)	(%)	n=) (%)	Total n=354 (%)	p a vs b
	Vaginal delivery	61 (17.2%)	18 (21.2%)	1 (16.7%)	42 (16%)	0.32
	Caesarean delivery (8)	293 (82.8%)	67 (78.8%)	5 (83.3%)	221 (84%)	0.32
	I don't know	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00
	NR	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00
	During labour, you suspect genital HSV recurrence. Do you recommend:			
	Vaginal delivery	44 (12.4%)	15 (17.6%)	2 (33.3%)	27 (10.3%)	0.08
	Caesarean delivery	283 (79.9%)	63 (74.1%)	3 (50%)	217 (82.5%)	0.11
	I don't know	27 (7.6%)	7 (8.2%)	1 (16.7%)	19 (7.2%)	0.81
	NR	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00

Marqued in bold are the expected or acceptable answers, according to the reference cited. P-value obtained by Chi-square or exact test as appropriate.

Table 6 :

 6 Management of asymptomatic newborns born to mothers with genital HSV primary infection during labourIs a newborn at high risk of neonatal herpes if born to a mother with genital HSV primary infection during labour?

			Midwives (b) n=85	General Practitioners n=6		p a vs b
		Obstetricians (a) n=263 (%)			Total n=354 (%)	
			(%)	(%)		
	Yes (20)	180 (68.4%)	67 (78.8%)	4 (66.7%)	251 (70.9%)	0.07
	No	13 (4.9%)	0 (0%)	0 (0%)	13 (3.7%)	0.04
	I don't know	14 (5.3%)	2 (2.4%)	1 (16.7%)	17 (4.8%)	0.38
	NR	56 (21.3%)	16 (18.8%)	1 (16.7%)	(20.6%)	0.76
	Must an asymptomatic newborn born to a mother with genital HSV primary infection during labour be bathed with an antiseptic agent?	
	Yes	129 (49%)	48 (56.5%)	2 (33.3%)	179 (50.6%)	0.26
	No*	31 (11.8%)	8 (9.4%)	1 (16.7%)	(11.3%)	0.69
	I don't know	44 (16.7%)	13 (15.3%)	2 (33.3%)	(16.7%)	0.87
	NR	59 (22.4%)	16 (18.8%)	1 (16.7%)	(21.5%)	0.55
	Must an asymptomatic newborn born to a mother with genital HSV primary infection during labour receive antiviral eye drops?	
	Yes	174 (66.2%)	63 (74.1%)	3 (50%)	240 (67.8%)	0.18
	No*	10 (3.8%)	1 (1.2%)	1 (16.7%)	12 (3.4%)	0.31
	I don't know	24 (9.1%)	5 (5.9%)	1 (16.7%)	30 (8.5%)	0.50
	NR	55 (20.9%)	16 (18.8%)	1 (16.7%)	72 (20.3%)	0.76
	Must an asymptomatic newborn born to a mother with genital HSV primary infection during labour undergo peripheral skin swabbing?	
	Yes (23)	141 (53.6%)	54 (63.5%)	2 (33.3%)	197 (55.6%)	0.13
	No	15 (5.7%)	6 (7.1%)	1 (16.7%)	22 (6.2%)	0.61
	I don't know	44 (16.7%)	8 (9.4%)	2 (33.3%)	54 (15.3%)	0.12
	NR	63 (24%)	17 (20%)	1 (16.7%)	81 (22.9%)	0.55
	Must an asymptomatic newborn born to a mother with genital HSV primary infection during labour be treated with intra venous antiviral therapy?
	Yes (24)	127 (48.3%)	31 (36.5%)	0 (0%)	158 (44.6%)	0.06
	No	29 (11%)	15 (17.6%)	2 (33.3%)	46 (13%)	0.13
	I don't know	52 (19.8%)	22 (25.9%)	3 (50%)	77 (21.8%)	0.23
	NR	55 (20.9%)	17 (20%)	1 (16.7%)	73 (20.6%)	1.00
	Must an asymptomatic newborn born to a mother with genital HSV primary infection during labour be hospitalised and isolated from other
	patients?					
	Yes*	116 (44.1%)	38 (44.7%)	2 (33.3%)	156 (44.1%)	1.00
	No	40 (15.2%)	18 (21.2%)	2 (33.3%)	60 (16.9%)	0.24
	I don't know	49 (18.6%)	13 (15.3%)	1 (16.7%)	63 (17.8%)	0.52
	NR	58 (22.1%)	16 (18.8%)	1 (16.7%)	75 (21.2%)	0.65
	*These practices have never been evaluated in literature. Marqued in bold are the expected or acceptable answers, according to the reference
	cited. P-value obtained by Chi-square or exact test as appropriate			

Table 7 :

 7 Management of asymptomatic newborns born to mothers with genital HSV recurrence during labourMarqued in bold are the expected or acceptable answers, according to the reference cited. P-value obtained by Chi-square or exact test as

	appropriate

Table 8 :

 8 Knowledge and management of neonatal HSV infection acquired in the post-partum period

		Obstetricians (a) n=263 (%) Midwives (b) (n=85) (%) General Practitioners n=6 (%) Total n=354 (%) p a vs b
	Do you ask parents about their history of herpes infection?			
	NA	(25.5%)	27 (31.8%)	2 (33.3%)	96 (27.1%)	0.26
	Never	151 (57.4%)	50 (58.8%)	2 (33.3%)	203 (57.3%)	0.90
	Sometimes	29 (11%)	7 (8.2%)	1 (16.7%)	37 (10.5%)	0.54
	Often	(1.1%)	1 (1.2%)	1 (16.7%)	5 (1.4%)	1.00
	Always	(2.3%)	0 (0%)	0 (0%)	6 (1.7%)	0.34
	NR	(2.7%)	0 (0%)	0 (0%)	7 (2%)	0.20
	In case of herpes history in parents, do you give them prevention advice?			
	NA	(21.7%)	24 (28.2%)	2 (33.3%)	83 (23.4%)	0.24
	Never	(15.2%)	11 (12.9%)	0 (0%)	51 (14.4%)	0.73
	Sometimes	(25.5%)	18 (21.2%)	1 (16.7%)	86 (24.3%)	0.47
	Often	(13.3%)	14 (16.5%)	2 (33.3%)	51 (14.4%)	0.48
	Always	(21.7%)	15 (17.6%)	1 (16.7%)	73 (20.6%)	0.54
	NR	(2.7%)	3 (3.5%)	0 (0%)	10 (2.8%)	0.71
	In case of no herpes history in parents, do you give them prevention advice?			
	NA	(21.7%)	24 (28.2%)	2 (33.3%)	83 (23.4%)	0.24
	Never	160 (60.8%)	49 (57.6%)	2 (33.3%)	211 (59.6%)	0.61
	Sometimes	(11.8%)	7 (8.2%)	0 (0%)	38 (10.7%)	0.43
	Often	(1.1%)	2 (2.4%)	0 (0%)	5 (1.4%)	0.60
	Always	(1.9%)	2 (2.4%)	2 (33.3%)	9 (2.5%)	0.68
	NR	(2.7%)	1 (1.2%)	0 (0%)	8 (2.3%)	0.69
	Do you give an information pamphlet to parents of newborns at risk of neonatal HSV infection?		
	NA	(24.3%)	24 (28.2%)	2 (33.3%)	90 (25.4%)	0.48
	Never	115 (43.7%)	42 (49.4%)	2 (33.3%)	159 (44.9%)	0.38
	Sometimes	(10.6%)	5 (5.9%)	0 (0%)	33 (9.3%)	0.29
	Often	18 (6.8%)	4 (4.7%)	0 (0%)	22 (6.2%)	0.61
	Always	29 (11%)	7 (8.2%)	2 (33.3%)	38 (10.7%)	0.54
	NR	(3.4%)	3 (3.5%)	0 (0%)	12 (3.4%)	1.00
	Is post-partum transmission of HSV to newborns mainly due to HSV1?			
	Yes (24)	164 (62.4%)	56 (65.9%)	3 (50%)	223 (63%)	0.61
	No	(34.6%)	26 (30.6%)	3 (50%)	120 (33.9%)	0.51
	I don't know	0 (0%)	0 (0%)	0 (0%)	0 (0%)	1.00
	NR	8 (3%)	3 (3.5%)	0 (0%)	11 (3.1%)	0.73
	Can HSV be transmitted to newborns by direct contact with oral herpes?			

Marqued in bold are the expected or acceptable answers, according to the reference cited. P-value obtained by Chi-square or exact test as appropriate. NR: not responded; NA: not applied in my situation

Marqued in bold are the expected or acceptable answers, according to the reference cited. P-value obtained by Chi-square or exact test as appropriate.
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