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Introduction

Japanese encephalitis (JE) is caused by a virus of the Flavivirus genus (Flaviviridae family) and is transmitted by Culex mosquitoes. The annual number of JE cases is estimated at 67,000 [START_REF] Campbell | Estimated global incidence of Japanese encephalitis: a systematic review[END_REF].

Although clinical JE develops in less than 1% of infected individuals, its case fatality is about 30% and it is associated with a risk of permanent neurological damage (30%-50%) [START_REF] Campbell | Estimated global incidence of Japanese encephalitis: a systematic review[END_REF][START_REF] Hills | Japanese encephalitis in travelers from non-endemic countries, 1973-2008[END_REF].

Individual risk factors usually taken into consideration are the destination, duration and season of travel, itinerary, type of accommodations and activities. However, travel-associated JE may occur among travelers of any profile.

No specific treatment is available for JE, but the disease is preventable by vaccination since IXIARO, an inactivated Vero cell culture-derived JE vaccine, was licensed in 2009 by the Center for Disease Control [START_REF] Fischer | Japanese encephalitis vaccines: recommendations of the Advisory Committee on Immunization Practices (ACIP)[END_REF]. French guidelines recommend JE vaccination for adults traveling to endemic areas with extensive outdoor activities, irrespective of the duration of the stay [4].

However, health professionals have difficulties apprehending indications for JE vaccination.

An observational survey was undertaken in 2016 to assess the practice of French health professionals regarding JE vaccination.

Methods

An observational survey was conducted in 2016 as follows: standardized questionnaires were sent by email to a sample of French health professionals practicing in vaccination centers (one per center). They were asked to participate on a voluntary and anonymous basis. The addresses of vaccination centers were obtained from various sources: the website "mesvaccins.net", the website of the Travel Medicine Society (http://www.medecinevoyages.fr/), and from a previous survey on yellow fever vaccination in the elderly [START_REF] Bozon | Vaccination antiamarile du voyageur de plus de 60 ans[END_REF].

The questionnaire was designed to be short to encourage participation. It was made up of two parts: 1) five questions requesting sociodemographic details (sex, age group, number of years of practice in the vaccination center, geographical area of practice, and profession), 2) 10 practice-related questions (estimated number of JE vaccinations per year, reluctance to perform JE vaccinations, estimated frequency of JE vaccination refusal, use of the rapid protocol, booster vaccination and delay, observed adverse events, criteria taken into account to propose JE vaccination such as destination, type of travel, rainy season, and a concrete case was proposed).

The software package Stata v14.1 (StataCorp LP, College Station, TX, USA) was used for statistical analysis using Pearson's chi-square test or Fisher's exact test as appropriate, with a p-value of less than 0.05 as the threshold of statistical significance.

Results

The response rate was 38.5% (questionnaires returned completed). The answers corresponding to the first part of the questionnaires are presented in Table 1. Most of participating health professionals were physicians (93.4%) aged over 46 years (63.7%), who had been working for more than three years in a vaccination center (80.2%) (Table 1). Center East (Rhône-Alpes region -22%) and Ile-de-France (Paris area -17.6%) were the most represented areas in contrast with the North (4.4%) and Center (5.5%) areas (Table 1).

Answers corresponding to the second part of the questionnaires are presented in Table 2.

Most participating health professionals performed less than 50 JE vaccinations per year (65.9%) (Table 2). Those who had been working for more than 10 years in a vaccination center performed more than 30 JE vaccinations per year (54.8%). The proportion of health professionals performing more than 50 JE vaccinations per year was higher in mainland France than in the overseas regions (p<0.05, Fisher's exact test). Most participants declared that they were not reluctant to perform JE vaccinations (89%). Causes of reluctance mentioned by participants were primarily the vaccine cost (80%) and the difficulty to properly assess the risk for patients (20%). Patient's refusal of JE vaccination was estimated as rare by 63.7% of participants (Table 2). The statistical analysis did not show any significant differences between geographical area and patient's refusal. Most participants declared using the rapid protocol for JE vaccination (D0 + D7) (75.8%). The statistical analysis revealed that participants practicing in the overseas regions used the rapid protocol significantly less than participants practicing in mainland France (p<0.05, Fisher's exact test). More than half of participating health professionals (58.2%) declared using a booster vaccine and, for most of them, one year after the first vaccination (90.6%). Eleven per cent of participants reported adverse events.

Most participating health professionals suggest JE vaccination to people travelling to South Asia (99%) and China (72.5%). Most participants also declared taking into account the type of travel (97.9%), backpacking being the riskiest (98.9%) (Figure 1). A high proportion of participants said that they proposed JE vaccination all year round (72.5%). The questionnaire included a concrete case of a patient sightseeing for two weeks in June in Thailand, and sleeping at local people's home: 75.8% of participating health professionals declared that they would not propose JE vaccination to such patients.

Discussion

The aim of this observational survey was to investigate how French health professionals working in vaccination centers used the JE vaccination. The response rate of 38.5% was satisfactory and close to those obtained in other studies based on sending questionnaires by regular mail to family physicians [START_REF] Jeanpetit | Knowledge, attitudes and practices of primary care physicians in the Franche-Comte region (France) regarding the risk of rabies[END_REF][START_REF] Bourgeois | Alveolar echinococcosis: how knowledgeable are primary care physicians and pharmacists in the Franche-Comté region of France?[END_REF][START_REF] Piotte | Pre-travel consultation: evaluation of primary care physician practice in the Franche-Comté region[END_REF]. The use of questionnaires sent by email offered the opportunity to easily target all regions of France, including the overseas regions. Few significant statistical differences in practice were observed in the present study. One of them was the higher proportion of health professionals prescribing the JE vaccination in mainland France as compared with the overseas regions. Little data on the size and number of vaccination centers in mainland France is available to accurately interpret this result. An hypothesis could be that health professionals in mainland France tend to propose the JE vaccination more systematically.

Globally, this study highlighted that a large majority of participating health professionals were favorable to the JE vaccination. However, the cost of the vaccine is a limitation. A study analyzing reasons for refusal of recommended travel-related vaccines in American travelers revealed that 35% of those who refused JE vaccination were concerned about cost [START_REF] Lammert | Refusal of recommended travel-related vaccines among U.S. international travellers in Global TravEpiNet[END_REF]. In France, the cost of an injection of the JE vaccine is estimated at around 100 euros, which makes it one of the most expensive vaccines (the yellow fever vaccine costs about 70 euros; type A hepatitis, typhoid fever, rabies as well as meningococcal vaccines cost around 50 euros) [START_REF]Cost of vaccine per injection[END_REF]. Another practice difference concerned the rapid protocol (D0 + D7), significantly less frequently used in overseas regions than in mainland France. One hypothesis could be that travelers from mainland France do not seek information from vaccination centers early enough before the date of their departure, leaving the rapid protocol as the only option.

Although participating health professionals seemed to be aware that South Asia is endemic for JE, they do not consider India as a country at risk for JE as often as the other countries of this area. It is worth noting that India is regularly affected by outbreaks. Backpacking was considered by participating health professionals as a major risk factor for JE exposure. However, recent publications warned that business travelers should also be considered at risk of being exposed to JE, especially as business meetings are no longer organized exclusively in urban areas but also in peri-urban locations [START_REF] Deshpande | Global TravEpiNet Consortium. Use of Japanese encephalitis vaccine in US travel medicine practices in Global TravEpiNet[END_REF][START_REF] Connor | The changing epidemiology of Japanese encephalitis and New data: the implications for New recommendations for Japanese encephalitis vaccine[END_REF]. This shift increases the risk of JE exposure.

A high proportion of participants used the vaccination even if a trip was not planned during the rainy season; indeed, the risk of JE is observed all year round in tropical regions [START_REF] Connor | The changing epidemiology of Japanese encephalitis and New data: the implications for New recommendations for Japanese encephalitis vaccine[END_REF]. The concrete case proposed in the questionnaire tried to simulate a common situation encountered by health professionals in their practice as Thailand is a highly touristic country.

From 1992 to 2012, 43.6% of identified JE cases were acquired during travel to South Asia, and especially to Thailand [START_REF] Pavli | Travel-acquired Japanese encephalitis and vaccination considerations[END_REF].

The concrete case, for which most participants would not have proposed the JE vaccine, illustrates the difficulty encountered by health professionals when assessing risks. Contracting JE while traveling in Asia is rare. Travelers are 10 times less likely to contract JE when travelling than meningococcal meningitis while living in the United States [START_REF] Shlim | Japanese encephalitis vaccine for travelers: exploring the limits of risk[END_REF]. Moreover, the risk is low, especially without exposure to mosquito bites at night (camping, trekking). Assessing the risk of exposure is a delicate issue for health professionals who are responsible for implementing the current recommendations for JE vaccination. Travelers are exposed to many other diseases (malaria, dengue, typhoid fever, etc.) and non-infectious risks (e.g., cardiovascular risks), which are more frequent and common than JE. This explains why prioritizing risks cannot be avoided and also why the JE vaccination is underused.

Conclusion

The unpredictability of the epidemiology, the very low incidence of JE in travelers, and the high cost of the vaccine do not facilitate risk assessment and compliance with the current recommendations for JE vaccination among health professionals. 
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	Less than 3 years	18	19.8
	Between 3 and 10 years	31	34
	More than 10 years	42	46.2
	Profession		
	Physician	85	93.4
	Nurse	6	6.5
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