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L'épidémiologie de cette pathologie chez les enfants présente des spécificités observées en Amérique du Sud mais jamais décrite sur ce territoire. La pentamidine y est le traitement de première intention du fait de la prédominance de Leishmania guyanensis (80% des cas).

Cependant, l'utilisation de ce traitement est basée sur des études menées chez l'adulte et peu de données sont disponible chez l'enfant. Objectifs : Décrire les caractéristiques cliniques et épidémiologiques de la LTA chez les enfants en Guyane et évaluer l'efficacité et la sécurité de son traitement.

Méthodes : Tous les patients âgés de moins de Résultats : Au total, 105 enfants ont été inclus. L'âge médian était de 11,5 ans (7-16), l'âge moyen de 11 ans (0,4-17). Les garçons étaient plus nombreux chez les enfants de plus de 15 ans (sexe ratio 4:1) mais pas chez les enfants de moins de 15 ans (1:1). Le nombre de cas mensuels montrait un profil saisonnier avec un pic épidémiologique en Février et un minimum en Août / Septembre. La survenue de cas dans l'entourage proche a été enregistrée à partir de 2016 et rapportée chez 48,6% (17/35) de ces enfants. L. guyanensis était l'espèce la plus fréquemment identifiée (89/95 cas, 93,7%), suivie de L. braziliensis (trois cas) et L. lainsoni (deux cas). Le nombre moyen de lésions était de 2,3. La présentation clinique la plus commune était la présence d'un ou plusieurs ulcères (86,7%) avec atteinte des membres inférieurs (58,1%). Au total, 75 enfants ont reçu un traitement, dont 74 avec de la pentamidine : par voie intramusculaire (7mg/kg) pour 63 enfants, tandis que la voie intraveineuse (3 injections de 4mg/kg/j tous les deux jours) a été préférée pour les 11 autres. 52% des enfants ont été guéris après une seule injection, 24% ont été perdus de vue et 24% ont eu besoin d'un second traitement. Sauf cas particuliers (infection par L. braziliensis ou effet indésirable modéré à sévère avec la pentamidine), une deuxième injection de pentamidine était alors utilisée. Après une ou deux injections de pentamidine, le taux de succès total était de 62.2% en ITT et 93.8% en per-protocol. En ce qui concerne la sécurité de la pentamidine, aucun événement indésirable grave n'a été signalé ; un enfant a présenté une cytolyse hépatique modérée (grade 2) et des effets secondaires légers ont été signalés chez 19 (25,7%) patients, notamment des céphalées, des vertiges, des nausées/vomissements et un taux élevé de CPK.

Discussion : L'incidence de la LTA est plus faible chez les enfants (environ 10 cas/an) que chez les adultes (200/an) en Guyane, mais reste notable. Les modes de contaminations sont probablement très différents chez les adolescents et les jeunes enfants, comme le suggère la forte différence de sex-ratio. La prédominance masculine au-delà de 15 ans s'explique probablement par des expositions extérieures plus importantes, alors que les plus jeunes garçons et filles sont égaux face aux contaminations intra-domiciliaires, comme le souligne la fréquence des cas familiaux. La prédominance de patients brésiliens rapportée chez les adultes n'a pas été observée chez les enfants. L. lainsoni était presque aussi fréquent que L. braziliensis, ce qui suggère que le réservoir de cette espèce pourrait se trouver à proximité des habitations. En ce qui concerne le traitement, la Pentamidine IV ou IM s'est avérée être une option thérapeutique efficace et sûre. Les injections IV sont plus confortables chez les jeunes enfants mais la voie IM peut être utile dans les milieux isolés car elle permet un traitement en une fois.

Conclusion :

Ce travail met en évidence des expositions différentes à la LTA chez les adultes et les enfants. La Pentamidine devrait être proposée comme traitement de première intention dans les milieux où L. guyanensis prédomine.
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ABSTRACT

Background: American Tegumentary leishmaniasis (ATL) is endemic in French Guiana (FG). Specific epidemiological patterns for paediatric cases of ATL have been suggested in South America but have never been studied in this territory. Due to the predominance of Leishmania guyanensis (80% of cases), pentamidine is the first-line treatment in FG but its efficiency and safety is poorly studied in children. Our objectives were to describe the clinical and epidemiological characteristics of ATL in children in FG and to evaluate its treatment.

Methodology/Principal Findings A retrospective study was conducted including all patients under the age of 18 with compatible lesions and at least one positive parasitological test between 2010 and 2020. In total, 105 children were included. Median age was 11.5 [START_REF] Gentile | Dermal leishmaniasis in French Guiana: the sloth (Choloepus didactylus) as a reservoir host[END_REF][START_REF]Leishmaniasis: Epidemiological Report in the Americas[END_REF][START_REF] Simon | Cutaneous leishmaniasis in French Guiana: revising epidemiology with PCR-RFLP[END_REF][START_REF] Paniz-Mondolfi | American cutaneous leishmaniasis in infancy and childhood[END_REF][START_REF] Ampuero | Risk factors for cutaneous leishmaniasis transmission in children aged 0 to 5 years in an endemic area of Leishmania (Viannia) braziliensis][END_REF][START_REF] Guerra | American tegumentary leishmaniasis in children: epidemiological aspects of cases treated in Manaus, Amazonas, Brazil][END_REF][START_REF] Blanco | Clinical and Epidemiologic Profile of Cutaneous Leishmaniasis in Colombian Children: Considerations for Local Treatment[END_REF][START_REF] Suprien | Clinical Presentation and Response to Therapy in Children with Cutaneous Leishmaniasis[END_REF][START_REF] Senna | Clinical features and therapeutic response in adult and pediatric patients with American tegumentary leishmaniasis in Rio de Janeiro[END_REF][START_REF] Fontenele E Silva | Treatment of American tegumentary leishmaniasis in special populations: a summary of evidence[END_REF]. Boys were more numerous over the age of 15 (sex ratio 4:1) but not in children <15

(1:1). The number of monthly cases showed a seasonal pattern with a peak in February.

Cases were reported among relatives in 48.6% of children. L. guyanensis was the most frequent specie (89/95 cases, 93.7%), followed by L. braziliensis (three cases) and L. lainsoni (two cases). In total, 75 children received a treatment, including 74 with pentamidine. In per protocol, 67.9% (38/56) were healed after the first pentamidine course, 93.8% (46/49) after one or two courses. Concerning safety, no serious adverse event was reported; mild side effects were reported in 19 (25.7%) patients.

Conclusions/Significance: The incidence of ATL in children (about 10 cases/year) is much lower than in adults (200/year) in FG but remains noteworthy. The masculine predominance over the age of 15 is probably explained by more outdoors exposures. The predominance of Brazilian patients reported in adults was not observed. Pentamidine was shown as safe and efficient and should be advised as first-line therapy in settings where L. guyanensis is predominant.

INTRODUCTION

Cutaneous leishmaniasis (CL) is an infection caused by a protozoan parasite of the genus Leishmania transmitted to humans by the bite of an infested sandfly(1). This Neglected Tropical Disease (NTD) is a major public health issue in several countries and affects some of the world's poorest populations [START_REF] Alvar | Leishmaniasis and poverty[END_REF]. According to the World Health Organization (WHO), the number of new cases worldwide ranges between 600,000 and 1 million per year.

In the New World (Americas), American Tegumentary leishmaniasis (ATL) has a reputation of severity linked to its ulcerating and mutilating evolution in the absence of treatment, especially in mucocutaneous forms. This mucosal involvement, sometimes occurring years after the initial cutaneous lesion, is the reason why systemic treatment is often preferred to topical options in ATL [START_REF] Solomon | Mucosal Leishmaniasis in Travelers with Leishmania braziliensis Complex Returning to Israel[END_REF][START_REF] Schwartz | New world cutaneous leishmaniasis in travellers[END_REF].

In French Guiana, between 200 and 300 new cases are reported each year. The species encountered are Leishmania (Viannia) guyanensis, Leishmania (Viannia) braziliensis, Leishmania (Leishmania) amazonensis, Leishmania (Viannia) lainsoni and Leishmania (Viannia) naiffi. L. guyanensis is the most frequent species (80% of cases) [START_REF] Loiseau | American cutaneous leishmaniasis in French Guiana: an epidemiological update and study of environmental risk factors[END_REF]. The disease occurs most often in sporadic forms and affects both adults and children. The vector is a dipteran of the genus Lutzomyia whose female is hematophagous [START_REF] Mokni | Cutaneous leishmaniasis][END_REF]. The main reservoir of L. guyanensis in French Guiana is the two-toed sloth, which is commonly found throughout the territory [START_REF] Gentile | Dermal leishmaniasis in French Guiana: the sloth (Choloepus didactylus) as a reservoir host[END_REF].

In some regions of the world, children are particularly affected and represent a large proportion of CL cases. In 2019, in the Americas, 13.6% (5,656) of cases reported were detected in children under 10 years of age, demonstrating a 7% increase compared to 2018 [START_REF]Leishmaniasis: Epidemiological Report in the Americas[END_REF]. In French Guiana, in the most recent epidemiological update of ATL cases in 2018, children under 16 accounted for 7% of cases [START_REF] Simon | Cutaneous leishmaniasis in French Guiana: revising epidemiology with PCR-RFLP[END_REF].However, findings about the epidemiology of ATL in children widely differ and the literature remains limited. Recent research suggests an intra-and peridomiciliary pattern of transmission and supports the idea that adults might be a source of infection for children [START_REF] Paniz-Mondolfi | American cutaneous leishmaniasis in infancy and childhood[END_REF][START_REF] Ampuero | Risk factors for cutaneous leishmaniasis transmission in children aged 0 to 5 years in an endemic area of Leishmania (Viannia) braziliensis][END_REF][START_REF] Guerra | American tegumentary leishmaniasis in children: epidemiological aspects of cases treated in Manaus, Amazonas, Brazil][END_REF]. This hypothesis needs to be supported by looking for grouped cases around children in different territories with various local ecologies. French Guiana, due to its very specific epidemiology dominated by Brazilian gold miners, is likely to present a different pattern of paediatric CL, compared with other countries of South America. Some publications from Latin America report differences in lesion location, severity, and response to treatment in different age groups. In a study conducted in Colombia from 2004 to 2010, lesions on the head and neck were more frequent among children aged between zero to five years old, while lesions below the head/neck were more frequent among children over 11 [START_REF] Blanco | Clinical and Epidemiologic Profile of Cutaneous Leishmaniasis in Colombian Children: Considerations for Local Treatment[END_REF]. In a Brazilian study, children aged ≤ 12-year-olds had a shorter duration of illness than adults more lesions on the head, and smaller ulcers. Children had also an increased probability of therapeutic failure with statistical significance at day 60 but not at day 90 [START_REF] Suprien | Clinical Presentation and Response to Therapy in Children with Cutaneous Leishmaniasis[END_REF]. Another Brazilian study has shown, on the contrary, that the effectiveness of meglumine antimoniate was superior in the pediatric cohort (children 88.3% vs adults 76.6%). Pediatric patients had also lower proportions of moderate to severe adverse events (AE) compared with adults and less frequent mucosal form [START_REF] Senna | Clinical features and therapeutic response in adult and pediatric patients with American tegumentary leishmaniasis in Rio de Janeiro[END_REF]. These clinical differences between children and adults seem to vary between different regions and have never been studied in French Guiana.

Furthermore, the management of ATL in children is mainly based on studies conducted in adults and most of the recent therapeutic data concerns miltefosine, a drug that is used off-label in France, but preferred in Latin America because of its low cost and oral route administration. Meglumine antimoniate is seen as the other drug of reference for paediatric ATL [START_REF] Fontenele E Silva | Treatment of American tegumentary leishmaniasis in special populations: a summary of evidence[END_REF]. On the contrary, few data are available on the efficiency and safety of pentamidine in children. In a systematic review of interventions for CL in children in 2018, Uribe et al. did not report systemic pentamidine as a therapeutic option [START_REF] Uribe-Restrepo | Interventions to treat cutaneous leishmaniasis in children: A systematic review[END_REF]. However, due to the overwhelming presence of L. guyanensis, the ecology of French Guiana makes pentamidine the first-line therapy, either with a unique intramuscular (IM) 7mg/kg injection or with three 4mg/kg intravenous (IV) injections [START_REF] Christen | Use of the intramuscular route to administer pentamidine isethionate in Leishmania guyanensis cutaneous leishmaniasis increases the risk of treatment failure[END_REF]. This protocol is based on extrinsic data (documented treatment efficacy on this species [START_REF] Gadelha | Efficacy and safety of a single dose pentamidine (7mg/kg) for patients with cutaneous leishmaniasis caused by L. guyanensis: a pilot study[END_REF]) and intrinsic data (experience of the Dermatology Department of the Cayenne Hospital, which is attached to the National Reference Center). However, it seems useful to evaluate the specific results of the pentamidine experience in the pediatric cohort of French Guiana, as this therapeutic option deserves exploration.

Our aims were to describe the clinical and epidemiological characteristics of children with ATL in French Guiana between 2010 and 2020 and to evaluate the efficacy and safety of their treatment. Treatments were administered in an outpatient setting. Children were treated with pentamidine shortly after parasitological sampling and without waiting for the results. The treatment could then be corrected at a later stage if L. braziliensis was identified.

METHODS

Pentamidine was given as first line therapy either with a single IM injection of 7mg/kg or with three IV injections of 4mg/kg/d every second days, usually on Monday-Wednesday-Friday (protocol presented in Supplementary data). The IV route was preferred for children aged under seven years old and/or 25 kg. The IM route was preferred for other children or when access to care was difficult since it allows for a single dose therapy. Patients were asked to eat before treatment to prevent hypoglycemia. They were rested and kept under close clinical observation until one hour after drug administration.

Laboratory parameters monitored included a complete blood cell count, electrolyte measurement, CPK level, and liver and renal function tests. Data on AE were gathered from all medical and laboratory records. According to the CTCAE (Common Terminology Creteria for Adverse Events, Version 5.0), grade 1 AE were qualified as "mild", grade 2 as "moderate" and grade 3 as "severe". Good response was defined as a decrease in lesions size by at least 50%, with no new lesions. Complete response was then defined as the healing of all lesions, with no new lesion. These clinical criteria are commonly used in our Dermatology Department and used for previous publications [START_REF] Senchyna | American Cutaneous Leishmaniasis in French Guiana: a retrospective comparison between liposomal amphotericin B and meglumine antimoniate[END_REF].

Statistical analyses were performed with the Stata Software (Statacorp, College Station, TX, USA) to identify clinical predictors of therapeutic failure. We conducted univariate logistic regression analyses. The significance level was defined as P < 0.05.

Ethical issues. The study was retrospective. The collection and analysis of data for this study, entitled "PEDIALEISH", were authorized by the corresponding French ethical authority (Commission Nationale Informatique et Libertés, CNIL). The parents of minors or patients who had reached the age of majority were informed that data may be used for research purposes, and scientific publications; their non-objection was collected by phone calls on two different instances and schedules or by post letter if there was no response.

RESULTS

Sociodemographic and epidemiological features

During the study period, 106 children were diagnosed with ATL. One of these declined participation. The remaining (43 girls and 62 boys, sex ratio 1.44) formed the study population. Sociodemographic characteristics of these 105 children are detailed in Table 1. Concerning the yearly incidence of ATL, wide variations were observed through this 10-years period (Fig 2). However, these variations seemed to mirror those observed in the general population, including adults ((17) + unpublished data).

Fig2. Annual incidence of ATL cases in children, French Guiana (2010-2020)

The number of monthly cases diagnosed over the ten years of the study showed a seasonal pattern with a peak in February and a minimum in August and September (Fig 3). 

Laboratory findings

Laboratory findings are detailed in Table 2. Regarding laboratory tests, 48.6% (51/105) of patients had a positive culture, 95.2% (100/105) had a positive PCR and 64,8% (68/105) had a positive smear. In 2016, MALDI-TOF was introduced allowing Leishmania identification from positive cultures for 5/35 children.

For all children in care from 2020 onwards, PCRs were performed directly from cotton swabs and all were positive (7/7).

Species identification was available for 95 patients. L. guyanensis was the most frequent species involved (89/95, 93.7%) followed by L. braziliensis (three cases, 2,8%)), L. lainsoni (2 cases, 1.9%) and one case (0.95%) of L. amazonensis. Patients infected with L. lainsoni included one Brazilian gold miner, aged 16, contaminated on his gold camp and one young girl aged six whose parents were farmers living in a villa in the forest. The aforementioned single case of L. amazonensis was recorded as a single ulceration in a girl aged nine. Among the recorded three cases of L. braziliensis, two involved teenagers, one of whom had a disseminated form of ATL; there was no data about the number of skin lesions for the others.

Clinical features

Clinical characteristics of patients are detailed in Table 3. Data regarding clinical signs were available for 87 patients. The mean number of lesions was 2.3 (median 2, range 1 to 12). Almost half of children had a single lesion (41/87, 47.1%). Two children (2.3%) had a disseminated form of ATL (more than ten lesions involving more than two different body areas). Lesions were most commonly located in the lower limb area (50/86 patients, 58,1%). The most frequent type of lesion was ulceration (72/83, 86.7%). We recorded no mucosal involvement. 

Therapeutics and follow-up data

A flow chart depicting treatment regimens and outcomes is available in

Outcomes and follow up.

In intention-to-treat, a complete response was obtained after a first course of pentamidine in 51.4% of patients (38/74) regardless of the treatment received. 18 patients (24%) were lost to follow-up. For 18 patients (24%), lesions were stable or worsening after one month, and a new course was then required. Among them, two were switched to amphotericin B (due to a pentamidine-induced hepatitis) or to meglumine antimoniate (due to a late isolation of L. braziliensis), while 16 received a new pentamidine course. After two doses of pentamidine, only three therapeutic failures were observed.

In total, with intention-to-treat analysis and regardless of the regimen (IV or IM) used, pentamidine was followed with a good outcome after one course in 38/74 children (51.4%) and in 62.2% (46/74) when including those receiving two courses. There was no significant difference between the IM and the IV regiments: 63.5% (40/63) and 54.5% (6/11) respectively, p=0.5724).

In per protocol, 67.9% of children (38/56) were healed after the first pentamidine course, 93.8% (46/49) after one or two courses.

Of note, none of the risk factors tested was statistically associated with a higher risk of therapeutic failure (Table 4) Data concerning tolerance and side effects are detailed in Table 5. [START_REF] Loiseau | American cutaneous leishmaniasis in French Guiana: an epidemiological update and study of environmental risk factors[END_REF], our cohort found children of European Amerindian, Surinamese/ Maroon, Creole, and Brazilian origins in roughly similar proportions. However, this can be explained by the specific epidemiology of ATL in French Guianese adults, where Brazilian patients are mostly infected while working in illegal gold mines in the rainforest [START_REF] Loiseau | American cutaneous leishmaniasis in French Guiana: an epidemiological update and study of environmental risk factors[END_REF]. As gold miners usually do not carry their children on mining camps, it is not surprising that the predominance of Brazilian patients is not observed in paediatric cases. Conversely, the Amerindian and Surinamese/Maroon populations were strongly represented in our study, although they are minorities in French Guiana. This could be explained by socio-cultural and family habits such as hunting, gathering and traditional farming, responsible for greater exposure to sandflies.

In children over the age of 15, the sex ratio was 4:1 for boys, while it was equal (1:1) in children under the age of 15. This supports the idea that infection occurs very differently depending on age. In adults, there is generally a clear male predominance (70% on average in Latin America(8) often related to outdoor professional occupation, especially gold mining, military activities and farming. Though genetic factors cannot be completely ruled out, the predominance of males over 15 years of age is probably best explained by greater outdoor exposure as young men and adolescents tend to practice male-reserved activities such as agriculture, mining and wood-cutting activities. On the other hand, this gender gap in outdoor professional activities is probably not observed in young children. Indoor contamination probably plays a more important role in early age classes.

The frequency of familial cases also emphasizes the importance of indoor exposure.

Most recent studies of the New World have concluded that children are usually contaminated indoor or in the immediate environment of their dwellings. In a study conducted by Ampuero and al. in the area of Bahia, Brazil, the occurrence of a family member with a history of ATL in the year preceding the child's onset of the disease was found to be the only significant risk factor associated with ATL in children aged zero to five [START_REF] Ampuero | Risk factors for cutaneous leishmaniasis transmission in children aged 0 to 5 years in an endemic area of Leishmania (Viannia) braziliensis][END_REF]. In another Brazilian study conducted in children aged zero to 14, 76.67% of the patients had at least one relative with a history of ATL [START_REF] Guerra | American tegumentary leishmaniasis in children: epidemiological aspects of cases treated in Manaus, Amazonas, Brazil][END_REF]. These data, as well as our own, support the hypothesis that adults may represent a reservoir and source of infection for the children they come in contact with. [START_REF] Ducharme | Leishmania naiffi and lainsoni in French Guiana: Clinical features and phylogenetic variability[END_REF]. A pediatric tropism was then suggested for this species, potentially explained by a greater affinity for immature immune systems or by a peridomestic cycle with specific reservoirs and vectors, potentially more adapted to the size and/or activities of the children. Indeed, while the main known reservoir of L. braziliensis in French Guiana is the two-toed sloth and its main vector Lutzomyia umbratilis [START_REF] Gentile | Dermal leishmaniasis in French Guiana: the sloth (Choloepus didactylus) as a reservoir host[END_REF][START_REF] Rotureau | Ecology of the leishmania species in the Guianan ecoregion complex[END_REF][START_REF] Raccurt | Leishmania (Viannia) braziliensis Vianna, 1911 in French Guiana. Clinical, therapeutic and epidemiological considerations in the ninth human diagnosed case[END_REF], the sandfly Lutzomyia ubiquitalis and the rodent agouti (Dasyprocta spp) have been identified as the first known natural vector and wild animal reservoir of L. lainsoni [START_REF] Silveira | Cutaneous leishmaniasis in Amazonia: isolation of Leishmania (Viannia) lainsoni from the rodent Agouti paca (Rodentia: Dasyproctidae), in the state of Pará, Brazil][END_REF][START_REF] Silveira | Cutaneous leishmaniasis in the Amazon region: natural infection of the sandfly Lutzomyia ubiquitalis (Psychodidae: Phlebotominae) by Leishmania (Viannia) Lainsoni in Pará State, Brazil[END_REF][START_REF] Lainson | Further observations on Lutzomyia ubiquitalis (Psychodidae: Phlebotominae), the sandfly vector of Leishmania (Viannia) lainsoni[END_REF]. Because the agouti is more likely to be found near dwellings than the sloth, it could serve as a favorable reservoir for child infection. In addition, it is commonly recognized that most patients infected with L. braziliensis are probably contaminated away from their homes, in less anthropized areas [START_REF] Loiseau | American cutaneous leishmaniasis in French Guiana: an epidemiological update and study of environmental risk factors[END_REF][START_REF] Raccurt | Leishmania (Viannia) braziliensis Vianna, 1911 in French Guiana. Clinical, therapeutic and epidemiological considerations in the ninth human diagnosed case[END_REF]. This is consistent with the fact that children appear less affected by L. braziliensis.

From 2010 to 2019, in French Guiana, the reference method for Leishmania species identification relied on PCR-RFLP( 29) and the sampling method still relied on skin biopsies. In Cotton swabs are particularly appropriate for pediatric patients for whom the performance of a skin biopsy can be painful and stressful for both the parents and the child and even have a negative effect on treatment adherence. Regarding other diagnostic methods, the sensitivity of smears on scrapings was higher than parasite culture on skin biopsy (78% versus 64%), probably due to the high rate of contamination by fungi or bacteria (21%), and much higher than other reported smear positivity rates [START_REF] Adams Er | Sensitive diagnosis of cutaneous leishmaniasis by lesion swab sampling coupled to qPCR[END_REF][START_REF] Gomes | Field Validation of SYBR Green-and TaqMan-Based Real-Time PCR Using Biopsy and Swab Samples To Diagnose American Tegumentary Leishmaniasis in an Area Where Leishmania (Viannia) braziliensis Is Endemic[END_REF][START_REF] Valencia | Non-invasive cytology brush PCR for the diagnosis and causative species identification of American cutaneous leishmaniasis in Peru[END_REF]. Blaizot and al. suggested that this high quality of sampling was the result of an active training for smear preparation provided to all health providers in French Guiana. Therefore, the use of skin biopsy for CL diagnosis in children should be restricted to non-ulcerated lesions or very specific cases.

When it comes to treating children with ATL, the numerous side effects of existing medications present a significant barrier. In French Guiana, local treatment is not an option since infection to L. viannia complex species is a well-established criterion for systemic drug therapy, in order to prevent a metastatic spread to the oropharyngeal site [START_REF] Solomon | Mucosal Leishmaniasis in Travelers with Leishmania braziliensis Complex Returning to Israel[END_REF][START_REF] Schwartz | New world cutaneous leishmaniasis in travellers[END_REF]. Our findings show that systemic pentamidine is well tolerated and effective in children. Although 24% of children were lost to follow-up, the intention-to-treat effectiveness of pentamidine (one or two doses) was 62.2% with no significant difference between the IM (63.5%) and the IV (54.5%) regimens. In per-protocol analysis, the success rate of pentamidine even reached 93.8%. This figure is probably more relevant, as it is commonly assumed in ATL that most patients who are lost to follow-up are healed and simply do not seek care after a complete response. Therefore, due to its cheap and simple use, pentamidine remains an interesting option in treatment of L. guyanensis in children.

Also, although a non-negligible part of the patients (26%) undergone clinical or biological AE with pentamidine, none of these effects was severe; in particular no diabetes, severe hypoglycemia, shock, myocarditis or renal toxicity were reported. It has been shown

that the pharmacokinetics of antileishmanial drugs varied between adults and children, with lower amounts of miltefosine and meglumine antimoniate found in juveniles [START_REF] Castro | Pharmacokinetics of Miltefosine in Children and Adults with Cutaneous Leishmaniasis[END_REF][START_REF] Cruz | Pharmacokinetics of Antimony in Children Treated for Leishmaniasis with Meglumine Antimoniate[END_REF]. On the other hand, there is no data on the pharmacokinetics of pentamidine in children [START_REF] Kip | Clinical Pharmacokinetics of Systemically Administered Antileishmanial Drugs[END_REF]. As infection pathogenicity and pharmacokinetics may influence therapy response in children, a lower drug exposure could explain the low severity of the great majority of AE induced by pentamidine in our pediatric cohort.

Overall, there were fewer AE with the IV route than with the IM one in our cohort.

Thus, because it seems more comfortable, the IV regimen appears to be preferable for younger children. The supervision in a day hospital for 3 days, with a paramedical surveillance can reassure the parents and increase treatment adherence and compliance.

However, for older children, or in case of difficult access to health care, the one-shot IM regimen remains a quicker and easier option with acceptable mild side effects.

Furthermore, unlike what was demonstrated by Nacher et al. with pentamidine in patient aged ≥ 17, no association between therapeutic failure and satellite papules or number of lesions >3 could be demonstrated in our study [START_REF] Nacher | Influence of clinical presentation on the efficacy of a short course of pentamidine in the treatment of cutaneous leishmaniasis in French Guiana[END_REF]. This could be explained by the small size of our sample. However it is also possible that clinical predictive signs of treatment failure would differ between adults and children due to different immune responses. With meglumine antimoniate and miltefosine, Castro and al. also reported bad nutritional status (represented by the Z-score of height/age) and the presence of regional lymphadenopathy as risk factors of treatment failure in children aged ≤12 years old [START_REF] Castro | Risk factors for therapeutic failure to meglumine antimoniate and miltefosine in adults and children with cutaneous leishmaniasis in Colombia: A cohort study[END_REF]. While nutritional status was not recorded in our cohort, we were able to look for association between lymphadenopathy and failure but did not find any.

This study has several limitations. The absence of statistically significant risk factors for treatment failure may be related to a lack of power resulting from low incidence of ATL in children in French Guiana, compared to the rest of South America. On the other hand, the small proportion of proven clinical failures could also explain this absence of statistical significance. The large number of children lost to follow-up is also an obstacle to the interpretation of therapeutic data. It is assumed that most of them did not show up for follow-up consultations due to a complete healing, but the use of traditional remedies or illegally purchased treatments in bordering countries cannot be totally excluded. 

RESUMEIntroduction:

  La leishmaniose tégumentaire américaine (LTA) est endémique en Guyane.

  18 ans, ayant consulté au Centre Hospitalier de Cayenne ou dans un Centre Délocalisé présentant des lésions compatibles avec une LTA et au moins un test parasitologique positif (frottis, culture ou PCR) entre le 01/01/2010 et le 31/12/2020 ont été inclus et leur dossier étudié rétrospectivement.
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  An observational, retrospective study was performed on pediatric patients (aged <18) diagnosed with proven ATL between January 1 st ,2010 and December 31 st , 2020 across French Guiana. Cases were extracted from the register of the Laboratory of Parasitology of the Cayenne Hospital. All patients were recruited from the Dermatology Department of the Cayenne Hospital and the Health Centres for Remote Areas. Patients were included when, in the presence of lesions compatible with ATL, one of the following tests was positive: smear, culture from skin biopsy, PCR-RFLP from skin biopsy or SYBR Green PCR from cotton swabs (starting 2019). Species identification was made by PCR-RLFP on skin biopsy until 2019(9), then with SYBR Green PCR from cotton swabs(20), as published. Since 2016, mass spectrometry was also available for species identification, in case of positive culture. Exposure areas were defined as previously published in Simon et al.(9) for comparison purposes. The ecological coastal region included the Cayenne metropolitan area, the other constituencies of the coast and the Lower Maroni and Oyapock rivers. The hinterland region included the center of French Guiana, the Upper Maroni and Oyapock rivers. For cases diagnosed in health centers, the exposure area was the village related to the health center, unless specified otherwise.
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 3 Fig 3. Cumulative monthly incidence of ATL cases in children, French Guiana (2010-2020)

Fig 4 .

 4 A few clinical pictures of interest are gathered in Fig 5.

*

  Targeting L. braziliensis **The child was then lost to follow up ***multi-treated patient n°1: ATL due to L. braziliensis. This patient received IM Pentamidine as first line therapy, then meglumine antimoniate after species identification. This treatment had to be interrupted due to pancreatitis. The child was eventually treated with liposomal amphotericin B twice before being lost to follow up. *** multi-treated patient n°2: Disseminated form of ATL due to L. guyanensis. This patient received IM pentamidine 4 times then liposomal amphotericin B twice before being lost to follow up (probably following his return to Suriname). Fig 5. (c,d).

Fig 4 .Fig 5 .

 45 Fig 4. Flow chart depicting treatment regimens and outcomes in pediatric ATL, French Guiana (2010-2020)

2019,

  Blaizot et al. validated a protocol of Leishmania species identification involving cotton swabs and SYBR green-based real-time PCR of the Hsp70 gene, coupled with Sanger sequencing[START_REF] Blaizot | Validation of Swab Sampling and SYBR Green-Based Real-Time PCR for the Diagnosis of Cutaneous Leishmaniasis in French Guiana[END_REF]. The authors stated that the introduction of non-invasive sampling procedures would allow a painless and easier sample collection for patients and relieves health professionals of cumbersome logistical issues. With 100% (7/7) of positive PCR from cotton swabs during the year 2020, our findings were consistent with these conclusions.

  Finally, as highlighted by Paniz-Mondolf and al in their review, the comparison and cross-checking of data with other researches regarding epidemiology among children is usually difficult because of the lack of standardization among child age ranges[START_REF] Paniz-Mondolfi | American cutaneous leishmaniasis in infancy and childhood[END_REF].CONCLUSIONThe incidence of ATL in children (about 10 cases/year) is much lower than in adults (200/year) in French Guiana but remains noteworthy. Contaminations probably occur in very different ways in teenagers and young children, as shown by the sharp difference in sex ratio. The frequency of familial cases supports the idea of greater indoor exposure in children and suggest that adults may represent a reservoir and source of infection for the children they come in contact with, although, in autochthonous communities, young children involved in outdoors activities are likely to be contaminated in the primary forest. L. lainsoni was almost as frequent as L. braziliensis, suggesting that the reservoir of this species might be found closed to human settlements. The increased prevalence of head lesions in children calls for prompt therapeutic solutions to minimize disfiguring scars. Systemic pentamidine was shown as an efficient and safe therapeutic option. IV injections are more comfortable in young children but the IM route can be useful in isolated settings as it allows a single-shot treatment.
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Table 1 .

 1 Socio-demographic characteristics among children with ATL in French Guiana, 2010-2020Regarding medical histories, we recorded no immunocompromised child (HIV infection, diabetes, sickle cell disease, undernourishment etc.). Asthma or atopy was reported in eight children. One teenager aged 16 was pregnant.Since this data is recorded (2016 onwards), 48.6% (17/35) of patients have reported at least one occurrence of ATL case in their immediate circle. Among 13 of these 17 children, the other case occurred in a family member living in the same household, in three cases it involved a direct neighbor and in one case a close friend.Regarding the place and date of contamination, about half of patients (54, 51.4%) were infected in the coastal area, the others in the hinterland: 20% (21) in the "Maroni" area, 15.2%[START_REF] Fontenele E Silva | Treatment of American tegumentary leishmaniasis in special populations: a summary of evidence[END_REF] in the "Oyapock" area and 7.6% (8) in the "Central" area. Two children were infected in Surinam. Areas of exposure are illustrated in Fig 1.

	(n=105)	
	Age (year)	Mean
		11.09 (0.4 -17)
		Median
		12 [7 -15]
	Age categories (year)	Number of patients (%)
	0 -5	14 (13.3)
	6 -14	61 (58.1)
	15 -17	31 (28.6)
	Gender	Number of patients (%)
	M	62 (59)
	F	43 (41)
	Sex ratio	M/F
	0 -5 yo	1
	6 -14 yo	1.03
	15 -17 yo	4
	Parents' mother tongue	Number of patients (%)
	Creole and French	22 (21)
	French only	19 (18.1)
	Brazilian Portuguese	19 (18.1)
	Sranan tongo/other Maroon language	18 (17.1)
	Amerindian language	16 (15.2)
	Guyanese English	6 (5.7)
	Hmong	4 (3.8)
	Exposure area	Number of patients (%)
	Coast	54 (51.4)
	Hinterland	45 (42.9)
	Maroni area	21 (20)
	Central area	8 (7.6)
	Oyapock area	16 (15.2)
	Surinam	2 (1.9)
	Unknown	4 (3.8)
	Time to diagnosis (month)	Mean (Median)
	All patients	1.5 (1.5)
	Patients living on the coast	1.4
	Patients living in the hinterland	1.6
	ATL cases among relatives 1	Number of patients (%)
		17/35 (48.6)
	1. This data was recorded only from 2016 onwards	
	The median age was 12 [range 0.4 -17]. Children aged 6 to 14 formed the largest group
	(61, 58%). The mean weight was 46.1kg (median 45). The sex ratio was close to 1:1 in the
	age groups 0-5 and 6-14 (1 and 1.03 respectively). There was a clear predominance of male

patients in the age-group from 15 to 17 years (sex ratio 4:1).

Table 2 .

 2 Laboratory findings among children with ATL in French Guiana, 2010-2020 (n=105)

	Laboratory tests	Positive	Negative	Not done	Failure / con-
		N (%)	N (%)	/ un-	tamination
				known	N (%)
				N (%)	
	Smear	68/105 (64.8)	19 (18.1) 18 (17.1) -
	PCR	100/105 (95.2)	3 (2.8)	2 (1.9)	-
	RFLP on skin biopsy	93/98 (94.9)	-	-	-
	SYBR Green on cotton	7/7 (100)			
	swab (starting 2019)				
	Culture	51/105 (48.6)	7 (6.7)	25 (23.8) 22 (20.9)
	Leishmania species (n=95)	Number of patients (%)			
	L. guyanensis	89 (93.7)			
	L. braziliensis	3 (3.1)			
	L. lainsoni	2 (2.1)			
	L. amazonensis	1 (1.1)			

Table 3 .

 3 Clinical characteristics of children with ATL in French Guiana, 2010-2020 (n=87)

	Number of lesions	Mean (Median)
		2.3 (2)
	Number of lesions	Number of patients (%)
	= 1	41/87 (47.1)
	= 2	23/87 (26.4)
	>=3	23/87 (26.4)
	>=10 (disseminated form)	2/87 (2.3)
	Lesion location (body area)	
	Head and Neck	21/86 (24.4)
	Upper limbs	35/86 (40.7)
	Trunk	18/86 (20.9)
	Lower limbs	50/86 (58.1)
	Number of body areas involved	
	1	69/86 (80.2)
	2	11/86 (12.8)
	3	3/86 (3.5)
	4	3/86 (3.5)
	Lesion type	
	Ulceration	72/83 (86.7)
	« crusty »	47/83 (56.6)
	« necrotic »	1/83 (1.2)
	Nodule	13/83 (15.7)
	Mucosal involvement	0
	Associated lesions	
	Satellite papules	11/83 (13.3)
	Subcutaneous nodules (nodular lymphangitis)	9/83 (10.8)
	Regional lymphadenitis	23/83 (27.7)

Table 4 .

 4 Risk factors of first line therapy failure in pediatric ATL, univariate analysis, French Gui-

	ana, 2010-2020				
		Patients with poor	Patients with good	OR	p value
		outcomes after 1 st line	outcome after 1 st		
		therapy (N=18) (%)	line therapy (N=39)		
			(%)		
	Number of lesions >1	Yes: 10/16 (62.5)	Yes: 18/39 (46.2)	2.39 (0.67-	0.1318
		No: 6/16 (37.5)	No: 21/39 (53.8)	9.19)	
	Number of lesions >3	Yes: 3/16 (18.8)	Yes: 6/39 (15.4)	2.18 (0.49-	0.2228
		No: 13/16 (81.3)	No: 33/39 (84.6)	9.18)	
	Satellite papules	Yes: 4/18 (22.2)	Yes: 4/39 (10.3)	3.6 (0.72-	0.0627
		No: 14/18 (77.8)	No: 35/39 (89.7)	19.54)	
	Subcutaneous nodules	Yes: 1/18 (5.6)	Yes: 7/39 (17.9)	0.81 (0.16-	0.7544
	(nodular lymphangitis)	No: 17/18 (94.4)	No: 32/39 (82.1)	3.48)	
	Regional	Yes: 3/18 (16.7)	Yes: 12/39 (30.8)	0.73 (0.17-	0.6084
	lymphadenitis	No: 15/18 (83.3)	No: 27/39 (69.2)	2.77)	
	Age > 15yo	Yes: 4/18 (22.2)	Yes: 9/39 (23.1)	1.38 (0.34-	0.6008
		No: 14/18 (77.8)	No: 30/39 (76.9)	5.30)	

Table 5 .

 5 Adverse drug reactions after treatment of ATL in children, French Guiana, 2010-2020 Loiseau et al in 2018. While Brazilian patients represented 59.3% of all diagnosed ATL cases in this last update

	(n=75)	
		Number of patients (%)
	Side effects to IV Pentamidine	2/13 (15.4)
	Minor urticarial reaction	1/13 (7.7)
	Muscle pain and asthenia for 1 week	1/13 (7.7)
	Side effects to IM Pentamidine	
	Immediate	8/63 (12.7)
	Localized pain at injection site	4/63 (6.3)
	Nausea and vomiting	2/63 (3.2)
	Headache	2/63 (3.2)
	Flushing	1/63 (1.6)
	Hypotension	1/63 (1.6)
	Abdominal pain	1/63 (1.6)
	Dizziness	1/63 (1.6)
	Presyncope	2/63 (3.2)
	Delayed	14/63 (22.2)
	Increased CPK level	13/63 (20.6)
	With muscle pain during 48h	1/63 (1.6)
	Hepatic cytolysis	1/63 (1.6)
	Hematoma at injection site	1/63 (1.6)
	Side effects to Liposomal amphotericin B	1/3 (33.3)
	Abdominal pain and flushing (day 1)	1/3 (33.3)
	Side effects to Meglumine antimoniate	1/2 (50)
	Acute pancreatitis	1/2 (50)

Regarding pentamidine safety, regardless of the regimen used, no severe AE (grade ≥3) was reported; Only one child had moderate (grade 2) hepatic cytolysis and 19/74 patients (25.7%) had mild (grade 1) AE.

  Regarding the clinical presentation, in comparison with the one described by Loiseau et al. in the general Guianese population, children had a shorter duration of illness (mean 1.5 Suprien et al. also described more frequent involvement of the head and neck in children aged ≤ 12 compared to adults(14) as well as. Senna et al in their pediatric cohort (patients aged < 18)(15). Suprien et al. suggested that this facial involvement in children could be explained by a smaller height in children, corresponding to the flight altitude of sandflies. In their Brazilian cohort in Rio, Senna et al. reportedsignificantly less mucosal lesions than in adults. Our study did not reveal any mucosal form, which could possibly be related to different immune reactions according to age. However, it remains difficult to draw any conclusion on mucosal involvement as this presentation is altogether very rare in French Guiana.Regarding the identified species of Leishmania, our data confirm the predominance of L. guyanensis (94%) with occasional presence of L. braziliensis, L. amazonensis and L. lainsoni. Surprisingly, the frequencies of L. lainsoni and L. braziliensis were almost equal, though the former is much rarer in adults than L. braziliensis. No cases of L. naiffi were reported. In a clinical and phylogenetic study covering ATL due to L. naiffi and L. lainsoni in

	versus 6 months), which can probably be explained by a more active care-seeking behaviour
	in parents faced with symptomatic children. Difficult access to health care for Brazilian gold
	miners could also lengthen the duration of illness in adults. We also found a lower mean
	number of lesions per patient in children (2.3 versus 3.1) and more head and neck
	involvement (24% versus 12%). The other parts of the body were affected in similar
	proportions and there were as many single lesions (47% versus 51%), mainly ulcerations
	(87% versus 91%)(5). French Guiana between 2003 and 2019, a surprising proportion of pediatric cases (20%, 5
	children aged <16) was observed among patients with L. lainsoni
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With IM pentamidine, only 8/63 (12.7%) patients had mild immediate side effects.

Delayed AE occurred in 14/63 (22.2%) children in which 13 had increased CPK level.

With IV Pentamidine, 1/13 children had a minor urticarial reaction during IV injection, the treatment could be continued after administration of an antihistamine. This child received a total of 10mg/kg at once (overdosis due to a medical error) without any other side effects. 1/13 children experienced muscle pain and asthenia for one week.

DISCUSSION

We included 106 pediatric cases of ATL over a 10-year period, averaging just over 10 cases per year. This number represents only a small fraction of the total number of ATL in French Guiana during the same period. Indeed, about 200 cases are reported each year across French Guiana, and the average total incidence is 5.6 cases/10 000 inhabitants [START_REF] Simon | Cutaneous leishmaniasis in French Guiana: revising epidemiology with PCR-RFLP[END_REF].

Between 2017 and 2020, 792 cases of ATL were diagnosed in French Guiana by the parasitology laboratory of the Cayenne Hospital Center (undisclosed data) with patients under 18 years old representing only 2.4% (19/792) of cases. According to the French national Institute for Statistics, the number of children under 15 in French Guiana is 90 000(22), which yields an annual average incidence of 0.8/10 000 inhabitants much lower than in adults.

The proportion of paediatric cases is therefore much lower in French Guiana than in countries of similar ecology in South America. In 2019, several countries reported more than 10% of children under 10 years among their cases of ATL: between 10% to 20% for Bolivia, Ecuador, Guatemala, Peru and Venezuela; 20% to 30% for Costa Rica, Honduras and Nicaragua; more than 30% for El Salvador and Panama [START_REF]Leishmaniasis: Epidemiological Report in the Americas[END_REF]. The lower proportion of children among ATL cases in French Guiana could be explained by less exposure to known environmental risk factors such as outdoor activities or living in traditional houses. Children in other countries of South and Central America have less access to school and are more likely to take part in agricultural activities than French Guianese kids.

The socio-cultural profile of the study population (based on the parents' mother tongue -Table 1) differed from the one reported in the general Guyanese population by -----------------------------------------------------------------------------------------------------------------Introduction : En Guyane, où Leishmania guyanensis (80%) prédomine, le traitement de première intention de la leishmaniose cutanée (LC) est la Pentamidine. Cependant peu de données sont disponibles chez l'enfant.

Objectifs : Décrire les caractéristiques cliniques et épidémiologiques de la LC chez l'enfant en Guyane et évaluer l'efficacité et la sécurité de son traitement.

Méthodes : Tous les patients de moins de 18 ans présentant des lésions compatibles avec une LC et au moins un test parasitologique positif entre 2010 et 2020 ont été inclus, et leur dossier étudié rétrospectivement.

Résultats : 105 enfants ont été inclus. L'âge moyen était de 11 ans (0,4-17). Les garçons étaient plus nombreux chez les enfants de plus de 15 ans (sexe ratio 4:1) mais pas chez les enfants de moins de 15 ans (1:1). Entre 2016 et 2020, on retrouvait pour 48,6% (17/35) des enfants au moins un autre cas de LC dans l'entourage. L. guyanensis était l'espèce majoritaire (89/95 cas, 93,7%), suivie de L. braziliensis (trois cas) et L. lainsoni (deux cas). Le nombre moyen de lésions était de 2,3. Cliniquement, on retrouvait le plus souvent un ou plusieurs ulcères (86,7%) avec atteinte des membres inférieurs (58,1%). Après un traitement de première intention (Pentamidine dans 74/75 cas), 52 % ont obtenu une réponse complète, 24 % ont été perdus de vue et 24 % ont dû être traité une seconde fois. Sauf cas particuliers (infection par L. braziliensis ou effet indésirable modéré à sévère avec la pentamidine), une deuxième injection de pentamidine était alors utilisée. Après une ou deux injections de pentamidine, le taux de succès total était de 62.2% en ITT et 93.8% en per-protocol. Sous pentamidine, aucun évènement indésirable grave n'a été signalé ; un patient a présenté une cytolyse hépatique de grade 2 et des effets indésirables légers ont concerné 19/73 (26%) patients parmi lesquels des céphalées, vertiges, élévation des CPK.

Conclusion : L'incidence de la LC est beaucoup plus faible chez les enfants (environ 10 cas/an) que chez les adultes (200/an) en Guyane, mais reste notable. La forte différence de sex-ratio et la fréquence des cas familiaux suggèrent des modes d'expositions différents, notamment intradomiciliaires, chez les plus jeunes. La Pentamidine s'est avérée efficace et sûre et devrait être proposée en première intention dans les milieux où L. guyanensis prédomine.
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