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Skin cancers in patients of skin phototype V or VI with xeroderma pigmentosum type C (XP-C): a retrospective study Cancers cutanés chez les patients de phototype V et VI atteints de xeroderma pigmentosum de sous-groupe C (XP-C) : une étude rétrospective

Background: Xeroderma pigmentosum (XP) is a rare genetic disease comprising 7 subgroups, A to G, all of which are associated with early onset of several forms of skin cancer. Our main objective was to determine the prevalence of skin cancers in a cohort of dark-skinned XP-C patients in Mayotte.

Résumé

Introduction : Le xeroderma pigmentosum (XP) est une maladie génétique rare comportant 7 sous-groupes de A à G, qui sont tous associés à l'apparition précoce de nombreux cancers cutanés. L'objectif principal de notre travail était de déterminer la prévalence des cancers cutanés dans une cohorte de patients mahorais XP-C.

Patients et méthodes : L'étude a porté sur une cohorte monocentrique constituée par l'ensemble des patients XP suivis à Mayotte, de décembre 2015 à mai 2017, par les dermatologues du CHU de Saint Denis (La Réunion) via des missions dermatologiques.

Résultats : Dix-huit patients d'âge médian 12,9 ans, (7 femmes et 11 hommes) étaient issus de 14 familles. Tous étaient XP-C porteurs de la même mutation. L'âge médian au diagnostic clinique de XP était de 1,8 an. Au total, 144 cancers cutanés dont 94 carcinomes épidermoïdes (CE), 30 carcinomes basocellulaires (CBC), 14 mélanomes, 5 sarcomes et 1 carcinome sarcomatoïde ont été observés chez 11 des 18 patients (61%). Onze patients (61%) ont eu au moins 1 CE, 6 (33%) au moins 1 CBC, 6 (33%) au moins 1 mélanome et 4 (22%) au moins 1 sarcome. Les cancers sont survenus en zone photo-exposée dans 95,5% des cas. L'âge médian était de 5,4 ans au premier cancer et de 6,4 ans au second. Les CE et les sarcomes survenaient plus précocement que les CBC et les mélanomes (p<0,0001). Tous les patients avaient une poïkilodermie de sévérité variable associée à une photophobie et 50% avaient des lésions pigmentées palmo-plantaires. Un tiers avait une atteinte de la muqueuse orale, 78% des lésions ophtalmiques. Une atteinte des phanères (ongles, cheveux) a été colligée chez 17% des patients. Le score médian de photoprotection (évalué sur 7 items) était de 6/7, et de 4/30 pour le questionnaire de qualité de vie (DLQI). La sévérité de la poïkilodermie était significativement corrélée à la survenue des cancers.

Discussion, conclusion : Notre cohorte montre une prévalence et un nombre élevé de cancers cutanés chez des patients de phototype V et VI exposés à des radiations UV en zone tropicale. L'âge de survenue du premier cancer est précoce (5,4 ans) comparé aux données de la littérature. Les tumeurs les plus précoces et fréquentes sont les CE. La prévalence des mélanomes est importante, avec un sur-risque majeur par comparaison aux personnes de même phototype. De plus, nous avons noté une prévalence élevée de sarcomes (5 patients), avec un délai de survenue court. La mise en place d'une permanence dermatologique sur l'île pourrait permettre de renforcer les mesures de photoprotection pour retarder et réduire l'apparition de nouveaux cancers, et dépister et traiter plus précocement ces cancers.
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Patients and methods: A single-centre cohort consisting of all XP-C patients was followed in the island of Mayotte from December 2015 to May 2017 by dermatologists from the University Hospital of St Denis (Reunion) during the course of dermatological missions.

Results: Eighteen patients of median age 12.9 years (7 female/11 male) belonging to 14 families were included. All had XP-C and carried the same mutation. Median age at clinical diagnosis of XP was 1.8 years. A total of 144 skin cancers (94 squamous cell carcinomas

[SCC], 30 basal cell carcinomas [BCC], 14 melanomas, 5 sarcomas and 1 sarcomatoid carcinoma) were observed in 11 of the 18 patients (61%). 11 patients (61%) had at least 1 SCC, 6 (33%) had at least 1 BCC, 6 (33%) had at least 1 melanoma, and 4 (22%) had at least 1 sarcoma. 95.5% of the cancers occurred in light-exposed skin areas. Median age was 5.4 years for the initial cancer and 6.4 years for the second. SCCs and sarcomas occurred earlier than CBCs and melanomas (p <0.0001). All patients had mild to severe poikiloderma and presented photophobia, and 50% had pigmented palmoplantar lesions. One-third had oral mucosal involvement while 78% had ocular or palpebral lesions. Nail and hair involvement was recorded in 17% of patients. The median sun protection score (evaluated on a 7-item scale) was 6/7. The median score on the quality-of-life questionnaire (DLQI) was 4/30. Severity of poikiloderma was significantly correlated with the occurrence of skin cancers.

Discussion, conclusion:

Our cohort showed a high prevalence of skin cancer in XP-C patients of phototype V and VI exposed to UV radiation in a tropical region. SCCs were the most common tumours. The prevalence of melanoma was high, with major risk compared to controls of the same skin phototype. In addition, we found a high prevalence of sarcomas (5 patients). Initial cancers occurred early (5.4 years) compared to data from the literature, and SCCs and sarcomas occurred significantly sooner than melanomas and BCCs.
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Xeroderma pigmentosum (XP) is a rare genetic disease of which the clinical indications are photosensitivity, changes in skin pigmentation and early onset of a number of skin cancers in areas of light-exposed skin. The physiopathological mechanism involves defective repair of damage caused by ultra-violet (UV) radiation to deoxyribonucleic acid (DNA) within skin cells, making it a model of cutaneous carcinogenesis. Advances in genetics have enabled the identification of seven subgroups of the disease (designated by letters A, B, C, D, E, F and G), associated with mutations on the 7 genes coding for ERN (excision repair nucleotides), which are proteins utilised by the DNA repair system. These mutations are transmitted by autosomal recessive inheritance. Other forms exist, namely the XP-variant (XP-V) group [START_REF] Menck | DNA repair diseases: what do they tell us about cancer and aging?[END_REF] and, more rarely, autosomal dominant XP [START_REF] Imray | Sensitivity to ultraviolet radiation in a dominantly inherited form of xeroderma pigmentosum[END_REF][START_REF] Cleaver | An autosomal dominant inheritance for multiple sunlight-induced malignancy in a patient without abnormalities in DNA repair or replication. Repository identification No. GM2881[END_REF].

The prevalence of XP varies in different regions of the world: 1/10 6 in the US and Europe, 1/50 000 in North Africa and the Middle East, 1/22 000 in Japan, and up to 1/10 000 in Tunisia.

Subgroups A, C and D are the most common (90%). There is a high incidence of subgroup A in Japan, while subgroups C and D are seen primarily in Europe and the United States [START_REF] Kraemer | Xeroderma Pigmentosum[END_REF], with subgroups A and C being more frequent in North Africa [START_REF] Soufir | A prevalent mutation with founder effect in xeroderma pigmentosum group C from north Africa[END_REF]. The main cutaneous signs are xerosis, poikiloderma and increased incidence (1000-fold higher risk [START_REF] Kraemer | Forty Years of Research on Xeroderma Pigmentosum at the US National Institutes of Health[END_REF]) of skin cancer (primarily carcinomas, but also melanoma). Cancers occur at a very early age: mean age 8 years vs. 50 to 60 years in the general population [START_REF] Kraemer | Forty Years of Research on Xeroderma Pigmentosum at the US National Institutes of Health[END_REF]. All skin types are affected, but few studies have concerned patients of phototypes V and VI exposed to UV radiation in a tropical region [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF][START_REF] Adu | Xeroderma pigmentosum in Ghanaians: a report of three cases and review of literature[END_REF][START_REF] Ahmed | Xeroderma pigmentosum in three consecutive siblings of a Nigerian family: observations on oculocutaneous manifestations in black African children[END_REF][START_REF] Kaloga | Squamous Cell Carcinoma in African Children with Xeroderma Pigmentosum: Three Case Reports[END_REF][START_REF] Hébert | Xeroderma pigmentosum in negroid children. 5 cases in Mahori children[END_REF][START_REF] Jacyk | Xeroderma pigmentosum in black South Africans[END_REF][START_REF] Chidzonga | Xeroderma pigmentosum: a retrospective case series in Zimbabwe[END_REF].

Mayotte is a French overseas department in the Comoro Islands in the Indian Ocean. This island, situated at a latitude of 12° South, has 256 000 inhabitants (Mahorans) but there are no dermatologists or histopathology laboratories there. Since 2015, dermatological follow-up of the islanders has been carried out through dermatological missions by dermatologists from the University Hospital (CHU) of Reunion Island at three-or four-monthly intervals. Patients with XP in Mayotte are followed up by a local association which arranges visits with doctors as well as provision of the necessary equipment for minimal photoprotection (clothing, headwear, sunprotection products).

The UV index (UVI) is a standardised measure of the level of UV radiation developed by the World Health Organisation (WHO) [START_REF]UV Index WHO[END_REF]. It indicates the capacity of UV radiation to produce acute actinic damage through sun burn. The mean UVI in Mayotte for the austral midsummer (December) is 13, which is extremely high. By comparison, the mean UVI in Paris in June is 7 [START_REF]UV Index localisation WHO[END_REF].

The main purpose of this study was to determine the prevalence of skin cancers, as well as their histological type, site (area exposed or unexposed to the sun) and stage in a cohort of Mahoran patients presenting XP-C (identified mutation) [START_REF] Soufir | A prevalent mutation with founder effect in xeroderma pigmentosum group C from north Africa[END_REF]. The secondary objectives were: 1) to provide a detailed clinical description of XP-associated lesions to skin, mucosa and appendages; 2) to assess photoprotection via a specific questionnaire, in view of the location of Mayotte and the extent of UV radiation to which of these patients at oncological risk are exposed; 3) to assess quality of life on the DLQI (Dermatology Life Quality Index) adapted for age [START_REF]Recommandations, scores, échelles, fiches patients -Scores et échelles -Société Française de Dermatologie Disponible sur[END_REF]; 4) investigate for correlation between photoprotection and onset of skin cancer.

Patients and methods

Study design

This was a single-centre study in a cohort consisting of all patients diagnosed with xeroderma pigmentosum group C (XP-C) followed by dermatologists from the dermatology department at Félix Guyon University Hospital (Saint Denis, Reunion Island, France) for whom mutation was diagnosed by the genetics laboratory of the Saint Denis University Hospital (Reunion Island, France).

Study conduct and site

The study was conducted during dermatology missions carried out 3 to 4 times per year at the Mamoudzou hospital centre (Mayotte). We collected clinical data for patients between 20 April and 20 May 2017 and retrospectively collated data concerning the various skin cancers presented by this population.

Participants

All living patients, both children and adults, presenting XP and followed in Mayotte by dermatologists from the La Réunion University Hospital were included in the study and received oral information. The two exclusion criteria for the study comprised refusal by a patient, or by a patient's parents in the case of minors, and absence of diagnosis of mutation.

Patients were recruited during dermatological visits for XP. These visits were conducted at the Mamoudzou hospital centre during the dermatological missions. Minors were accompanied at these visits either by a nurse from the association or by a parent. This was a noninterventional, descriptive, retrospective study. Oral consent allowing collection of clinical data was obtained. Patients or their legal guardian signed a written consent form concerning the use of photographs. The dermatological examination data were recorded in the patient files. A declaration was submitted to the CNIL (National Data Protection Committee) at the Reunion Island University Hospital. Patient codes were used to ensure anonymity.

Data collection

The medical data were collected retrospectively in a computer-held patient file at the Saint Denis University Hospital (Reunion Island) and in the corresponding non-computer medical file in Mayotte, from the birth of each patient until 20 May 2017. Histological data were recorded in the patients' computer-held files at the histopathology laboratory at the Saint Denis University Hospital in Reunion Island. This is the sole laboratory for the Saint Denis University Hospital and the Mamoudzou hospital centre in Mayotte. Clinical examination data were recorded by the dermatology department at the Saint Denis University Hospital during the missions carried out between 20 April and 20 May 2017.

The following data were recorded: 1) sociodemographic data: age, date of diagnosis of XP and of the corresponding genetic mutation, date of initial clinical signs, family history of XP, consanguinity and geographical origin of the parents; 2) carcinological data: age at diagnosis of the initial cancer as well as histological type, site and treatment; age at diagnosis of the second cancer, details of all skin cancers, interval between 2 cancers of the same histological type, surgically treated benign skin tumours (histological type and site); 3) histological data: histological type of malignant and benign tumours, date of excision, excision margins (complete or incomplete); 4) dermatological data: phototype, severity of poikiloderma, involvement of appendages and mucosa; 5) QOL score on the DLQI (Dermatology Life Quality Index), a standardised questionnaire used in many countries, 3 types of which are used according to patient age; 6) evaluation of photoprotection on a 7-item scale, with each item representing one point: i) application of sun-protection products (SPP), ii) wearing of long clothing, iii) wearing of gloves, iv) wearing of closed shoes, v) wearing of a hat and sunglasses, vi) wearing of suitable headgear, vii) any sports played in the open; 7) perceived risk of skin cancer, collected in declarative fashion for each patient on a verbal scale (low, moderate, high, very high).

Data analysis

The data were entered in an Excel spreadsheet. Descriptive statistics were prepared using the Xlstat software package (version 18.06). Cumulative onset of skin cancers over time was recorded using the Kaplan-Meier method. Comparison between the probability of onset over time of various types of cancer (basal cell carcinoma, epidermoid carcinoma, melanomas, other skin cancers) was made using the Log-rank test. Screening for the existence of any association between photoprotection scores, severity of poikiloderma, phototype and onset of cancer was carried out using the Mann-Whitney nonparametric test.

Results

Participants

The study cohort comprised 18 patients (7 female and 11 male) from 14 families (one family with 2 children and two families with 3 children). No patients were excluded. Median age at the date of follow-up was 12.9 years. 6 patients were of phototype V (CI 95% 13.3-4.0) and 12 were of type VI (CI 95% 59.0 -86.7). All patients had the IVS12-1G→C mutation and thus belonged to subgroup XP-C. Familial history of XP was found in 44.4% of cases (CI 95% 21.5-67.4) and first-degree consanguinity of parents (first cousins) was seen in 50% (CI 95% 26.9 -73.1). The geographical origin of the parents was the Comoro islands.

Median age at discovery of the initial signs was 8.5 months, and 1.8 years at genetic diagnosis of XP. Some patients (16.6%) had already received long-term treatment with acitretin for primary and secondary prevention (CI 95% 3.6-41.4) (Tables 1 and2).

Cutaneous-mucosal cancers

A total of 144 skin cancers, 95.5% of which were located on sun-exposed skin areas (Tables 3 and4), were diagnosed in 11 patients (61.1%; CI 95% 35.7-82.7), of whom 9 had at least two cancers. The sun-exposed areas in question were the face, hands, forearms, feet and legs. The skin cancers observed consisted of 14 melanomas and 130 non-melanoma cancers: 94 squamous cell carcinomas (SCC), 30 basal cell carcinoma (BCC), 5 sarcomas (2 atypical fibroxanthomas [AFX], fibrosarcoma, angiosarcoma and undifferentiated sarcoma), and 1 sarcomatoid carcinoma. All histological diagnoses of sarcoma were re-examined at a reference centre. One patient presented AFX at the age of 5 years followed by undifferentiated sarcoma 4 years later.

Figure 1 shows the actuarial cancer-free survival curve from birth for the 18 patients. Figure 2 shows the cumulative incidence of the different types of cancer. Median age at onset was 7.1 years for squamous cell cancer (Q1 = 5.2; Q3 = 10.2), 5.1 years for sarcoma (Q1 = 5.1; Q3 = 6.1), 17.7 years for melanoma (Q1 = 12.7 ; Q3 = 28.5), and 20.4 years for BCC (Q1 = 7.1; Q3 = 28.5). SCC and sarcomas occurred earlier than BCC and melanomas in statistically significant fashion (Log-rank test, p<0.0001).

Median age at the time of diagnosis of the initial cancer was 5.4 years and 6.4 years for the second cancer. The median interval between two cancers of the same histological type was 0.5 years for SCC, 8 years for BCC, and 2.5 years for melanoma (Table 5). Conjunctival tumours represented 2.8% of cancers and oral tumours 2.1%, all of which were squamous cell cancers.

The 144 cancers were treated by surgical excision. One melanoma (patient No. 8) was at a locally advanced stage (metastasis to cervical lymph nodes) and lymph node surgery was performed. Two patients received systemic treatment. The first (patient No. 11) was given neoadjuvant chemotherapy for sarcomatoid carcinoma comprising two courses of cisplatin and 5-FU that proved ineffective, followed by combined nivolumab and cetuximab. Partial response was seen to the sarcomatoid carcinoma, but two melanomas and one squamous cell carcinoma later appeared. The second (patient No. 7) received neo-adjuvant chemotherapy comprising ifosfamide-vincristine-actinomycin (IVA) for undifferentiated sarcoma.

Benign skin tumours

Ten patients underwent surgical excision of 58 benign skin tumours following histological analysis (Table 3): 25.9% botryomycoma (n = 15), 15.5% actinic keratosis (n=9), 13.8% neurofibroma, (n=8), 8.6% lentigo (n=5), 6.9% angioma (n=4), and 29.3% other benign tumours (n=17) (papilloma, seborrheic keratosis, haemangioma, juvenile xanthogranuloma, myxoma, desmoplastic trichoepithelioma, epidermal cyst, juvenile fibroadenoma, trichoadenoma).

Other cutaneous signs

All patients presented poikiloderma of varying severity, predominantly on sun-exposed areas (figure 3). Poikiloderma was assessed at visits by the dermatologists as follows: mild in 27.8% of patients (n=5/18), moderate in 33.3% (n=6/18), and severe in 38.9% (n=7/18). Two patients presented cutaneous xerosis (66.7%). Half of the patients had pigmented palmoplantar lesions (nevus, lentigo) (Figure 4a). Regarding the oral mucosa, ulcers, nodules, leukoplakia and erythema were noted in 6 patients (Figure 4b). Examination of the genital mucosa was difficult, primarily for sociocultural reasons, with 83.3% refusals of consent. Only 3 patients (2 female and 1 male) were examined, and no lesions were seen. Regarding the appendages, alopecia with scarring was found in 3 patients. This alopecia was multifactorial: it resulted from surgical tumour excision and from traction (local hairdressing habits). Apart from the presence of multiple melanonychia, subungual hyperkeratosis and distal onycholysis were seen respectively in 3 and 4 patients.

Ocular signs

All patients presented photophobia, 10 had corneal opacity and 7 had conjunctival hyperaemia. These disorders were associated in 3 patients.

Questionnaires

Quality of life was assessed by means of DLQI adapted to age. The median score was 4/30 (Q1 = 1; Q3 = 9).

Compliance with sun protection measures, evaluated on a 7-point declarative scale, was good with a median score of 6 (Q1 = 5; Q3 = 6).

Perceived risk of cutaneous cancer was low in 50% of patients, and moderate and high in 11.1%. Only 16.6% (i.e. 3 patients) felt that they were at extremely high risk for cancer, and one of these patients had never previously had any cutaneous tumours.

Correlation between onset of skin cancers and photoprotection, phototype, perceived risk of cancer and poikiloderma

There was no correlation between onset of skin cancer in patients and their reported levels of photoprotection, their phototype or their perceived risk of cancer. There were no significant differences in quality of life between the cancer and non-cancer groups and there was no correlation with the number of cancers in individual patients.

The severity of poikiloderma was correlated with onset of cancer (Fisher's exact test, 0.01; Pearson's Phi coefficient, 0.68).

Discussion

What our study reveals

Our cohort shows a high percentage number of patients presenting at least one skin cancer (61.1%) in this population of phototype V and VI subjects with XP-C exposed to extreme levels of UV radiation in a tropical region. Further, age at onset of the initial cancer was low, and we identified a strong correlation between severity of poikiloderma and onset of skin cancer.

Finally, we showed that there was little impairment in quality of life, both in the group of patients with skin cancer and in that without skin cancer.

Strengths and weaknesses

The strengths of our study were dermatological examination of all patients, the insular geographic setting enabling all relevant cases to be studied, with genetic analysis and assessment of quality of life for all patients. The weaknesses consisted of the small population size and of the language barrier regarding certain patients. A further important weakness was the refusal by certain patients to undergo excision of suspicious lesions.

Importance of dermatological examination in this high-risk patient population

This population has been followed since 2015 via regular three-to four-monthly dermatological missions. Variations in the ability of different dermatologists regarding early identification of skin cancers, particularly in patients with occasionally very severe poikiloderma, may account for the discrepancies in terms of the prevalence of cancer, particularly melanoma, described for our cohort (61.1% of patients had at least one cancer, and 33.3% had at least one melanomas, half of which consisted of melanomas in situ) and the prevalence described for 18 Mahorans patients by Cartault et al. Between 2007 and 2010 (50% of patients with skin cancer and only one patient [10%] with melanoma) [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF]. Thus, as regards squamous cell cancer, the incidence prior to the start of the dermatological missions in 2015 was 0.30. Since 2015, this level has almost doubled, and has now risen to 0.57. The same tendency was observed for basal cell carcinomas, with an incidence of 0.05 before 2015 and 0.37 subsequently, i.e. a 7.4-fold increase. The benefits of dermatological missions in economically depressed areas with limited healthcare have been studied for non-tumoral dermatological diseases [START_REF] Rao | A privately organized dermatology mission to the Dominican Republic: show and tell[END_REF][START_REF] Ramirez-Fort | Organizing a dermatology service mission[END_REF]. To our knowledge, however, there have been no publications concerning the benefits of dermatological missions regarding screening for skin cancers in tropical zones.

High frequency of skin cancers

Squamous cell cancer, basal cell carcinoma and melanoma accounted for 96% of the cancers seen in our patient population. In other studies, the proportion of XP patients presenting skin cancer ranges from 21% to 50% in the United States, Japan and China [START_REF] Bradford | Cancer and neurologic degeneration in xeroderma pigmentosum: long term follow-up characterises the role of DNA repair[END_REF][START_REF] Takebe | Genetics and skin cancer of xeroderma pigmentosum in Japan[END_REF][START_REF] Tofuku | Xeroderma pigmentosum complementation group F: Report of a case and review of Japanese patients[END_REF][START_REF] Kraemer | Xeroderma pigmentosum. Cutaneous, ocular, and neurologic abnormalities in 830 published cases[END_REF][START_REF] Zhou | Clinical and molecular epidemiological study of xeroderma pigmentosum in China: A case series of 19 patients[END_REF]. Studies in populations of dark-skinned XP patients in extremely sunny regions have reported a prevalence of between 50 and 80% [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF][START_REF] Jacyk | Xeroderma pigmentosum in black South Africans[END_REF][START_REF] Chidzonga | Xeroderma pigmentosum: a retrospective case series in Zimbabwe[END_REF][START_REF] Orosco | Xeroderma pigmentosum in an African-American[END_REF][START_REF] Feller | Xeroderma pigmentosum: a case report and review of the literature[END_REF][START_REF] Khatri | Xeroderma pigmentosum. A clinical study of 24 Libyan cases[END_REF][START_REF] Hadj-Rabia | Unexpected extradermatological findings in 31 patients with xeroderma pigmentosum type C[END_REF], which is consistent with our results. For instance, the prevalence is 44% for the "Afro-American" subgroup in a study performed in the United States [START_REF] Bradford | Cancer and neurologic degeneration in xeroderma pigmentosum: long term follow-up characterises the role of DNA repair[END_REF].

There is an extremely high risk of skin cancer (including melanoma) in XP patients, whether fair-skinned or dark-skinned, although in the general population, the frequency of skin cancers decreases as phototype increases. This underscores the importance of the DNA repair mechanism in the onset of skin cancers irrespective of the level of photoprotection afforded by melanin [25.28].

The median age of the initial cancer described in the literature averages from 8 to 9 years [START_REF] Kraemer | Forty Years of Research on Xeroderma Pigmentosum at the US National Institutes of Health[END_REF][START_REF] Bradford | Cancer and neurologic degeneration in xeroderma pigmentosum: long term follow-up characterises the role of DNA repair[END_REF][START_REF] Feller | Xeroderma pigmentosum: a case report and review of the literature[END_REF][START_REF] Naouali | Epidemiological trends and clinicopathological features of cutaneous melanoma in sporadic and xeroderma pigmentosum Tunisian patients[END_REF][START_REF] Jerbi | Clinical, genealogical and molecular investigation of the xeroderma pigmentosum type C complementation group in Tunisia[END_REF][START_REF] Moussaid | Cutaneous tumors during xeroderma pigmentosum in Morocco: study of 120 patients[END_REF] but varies according to the subgroup [START_REF] Bradford | Cancer and neurologic degeneration in xeroderma pigmentosum: long term follow-up characterises the role of DNA repair[END_REF][START_REF] Hadj-Rabia | Unexpected extradermatological findings in 31 patients with xeroderma pigmentosum type C[END_REF][START_REF] Opletalova | Correlation of phenotype/genotype in a cohort of 23 xeroderma pigmentosum-variant patients reveals 12 new disease-causing POLH mutations[END_REF]: Bradford et al. [START_REF] Bradford | Cancer and neurologic degeneration in xeroderma pigmentosum: long term follow-up characterises the role of DNA repair[END_REF] and Hadj-Rabia et al. [START_REF] Hadj-Rabia | Unexpected extradermatological findings in 31 patients with xeroderma pigmentosum type C[END_REF] found earlier time to onset of skin cancers in the XP-C subgroup, whereas Opletalova et al. [START_REF] Opletalova | Correlation of phenotype/genotype in a cohort of 23 xeroderma pigmentosum-variant patients reveals 12 new disease-causing POLH mutations[END_REF] demonstrated a median age at initial cancer of 21 years in XP-V patients.

In our group, the median age at diagnosis of the initial skin cancer was very early at 5.4 years, which is similar to a series of 12 patients in Zimbabwe and to 31 XP-C patients in North Africa (median age = 4.7 years) [START_REF] Chidzonga | Xeroderma pigmentosum: a retrospective case series in Zimbabwe[END_REF][START_REF] Hadj-Rabia | Unexpected extradermatological findings in 31 patients with xeroderma pigmentosum type C[END_REF]. A number of our patients were presenting several skin cancers simultaneously. The initial detection of several cancers together may be accounted for in part by the absence of dermatological follow-up of these patients prior to management during the first dermatological mission.

The number of patients having at least one melanoma was 33.3% in our cohort, and some patients (n=4/6) had two melanomas or more. This finding is similar to those reported in two Tunisian publications (23.4%) [START_REF] Naouali | Epidemiological trends and clinicopathological features of cutaneous melanoma in sporadic and xeroderma pigmentosum Tunisian patients[END_REF][START_REF] Jerbi | Clinical, genealogical and molecular investigation of the xeroderma pigmentosum type C complementation group in Tunisia[END_REF] and one American publication (38%) [START_REF] Bradford | Cancer and neurologic degeneration in xeroderma pigmentosum: long term follow-up characterises the role of DNA repair[END_REF]. However, other publications indicate a lower prevalence of between 5 and 10%, including patients of phototypes IV to VI [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF][START_REF] Kraemer | Xeroderma pigmentosum. Cutaneous, ocular, and neurologic abnormalities in 830 published cases[END_REF][START_REF] Moussaid | Cutaneous tumors during xeroderma pigmentosum in Morocco: study of 120 patients[END_REF][START_REF] Fazaa | Melanoma in xeroderma pigmentosum: 12 cases[END_REF]. The general population of subject of phototype V and VI has a very low cumulative risk of melanoma, of less than 1/1000 [START_REF] Stubblefield | Melanoma in non-caucasian populations[END_REF][START_REF] Gohara | Skin cancer: an African perspective[END_REF], and most melanomas seen in these subjects are palmoplantar. We found no instances of palmoplantar melanoma, which indicated a different mechanism of onset associated with the photosensitivity of these patients and incapacity for repair of DNA damage caused by UVB.

Our population is very similar to that described by Cartault et al. [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF], with 77.8% (14/18) of patients common to both studies. During follow-up of patients by non-dermatologists between 2007 and 2010, only one case of melanoma was diagnosed. Over a shorter period between 2015 and 2017, dermatological missions enabled the diagnosis and treatment of 12 melanomas, although the two populations were similar. Of the melanomas diagnosed after the start of the dermatological missions in 2015, 58.3% were in situ melanomas. This underscores the importance of dermatological follow-up by actual dermatologists to enable early screening and therapy. Dermatologists are in fact skilled in detecting skin cancers, particularly where clinical examination is rendered difficult by dark skin with poikiloderma.

We noted desmoplastic melanoma of the cheek (1/14) in an 18-year-old female patient presenting 4 other melanomas (one nodule, one naevocytoid and two in situ). Desmoplastic melanomas are a rare group of melanomas distinguishable by their specific histological features, comprising fusiform cells, and by their epidemiological characteristics. They occur preferentially in sun-exposed areas of the body in elderly men, in contrast with the most common histological type, SSM (superficial spreading melanoma), which more commonly affects younger female subjects. Moreover, disease progression differs: local recurrence is more frequent, but for the same thickness, mortality is lower. The incidence of desmoplastic melanoma is very low at 1 per 2.4 million [START_REF] Leclerc-Mercier | Melanoma in xeroderma pigmentosum type C children: Overrepresentation of desmoplastic type?[END_REF]. A paper published in 2013 [START_REF] Hadj-Rabia | Unexpected extradermatological findings in 31 patients with xeroderma pigmentosum type C[END_REF] reported a 30% rate of desmoplastic melanomas in XP-C patients. A second published retrospective study of melanomas in children with XP-C (n=13), followed up at the Necker Hospital (Paris, France), identified 100% desmoplastic melanomas (n=11) in 6 children with XP-C. Median age at diagnosis was 11.7 years.

Survival kinetics of skin cancer

In our population, squamous cell cancer appeared earlier (median age = 7.1 years) and more often (65.3% of all cancers seen) than basal cell carcinoma and melanoma, and the difference was statistically significant. Squamous cell cancers are the type most commonly seen in XP patients in general [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF][START_REF] Jacyk | Xeroderma pigmentosum in black South Africans[END_REF][START_REF] Chidzonga | Xeroderma pigmentosum: a retrospective case series in Zimbabwe[END_REF][START_REF] Tofuku | Xeroderma pigmentosum complementation group F: Report of a case and review of Japanese patients[END_REF][START_REF] Khatri | Xeroderma pigmentosum. A clinical study of 24 Libyan cases[END_REF][START_REF] Moussaid | Cutaneous tumors during xeroderma pigmentosum in Morocco: study of 120 patients[END_REF][START_REF] Bhutto | Incidence of xeroderma pigmentosum in Larkana, Pakistan: a 7-year study[END_REF], although some contradictory datasets existed showing a greater prevalence of basal cell carcinoma [START_REF] Takebe | Genetics and skin cancer of xeroderma pigmentosum in Japan[END_REF][START_REF] Hadj-Rabia | Unexpected extradermatological findings in 31 patients with xeroderma pigmentosum type C[END_REF][START_REF] Jerbi | Clinical, genealogical and molecular investigation of the xeroderma pigmentosum type C complementation group in Tunisia[END_REF]. Two of the studies indicating a higher prevalence of BCC included only XP-C patients, in which the multiple mutations differed from those in our group. It is difficult to account for this discrepancy with the results in our homogeneous group (XP-C with a single mutation). It may be their faster progression makes squamous cell cancers more readily diagnosable by non-dermatology experts. In a cohort of 106 patients melanomas were shown to appear later (median age: 22 years) than the other skin cancers (median age: 9 years) [START_REF] Bradford | Cancer and neurologic degeneration in xeroderma pigmentosum: long term follow-up characterises the role of DNA repair[END_REF]. Our results tend to be consistent with these results and with those of other studies [START_REF] Naouali | Epidemiological trends and clinicopathological features of cutaneous melanoma in sporadic and xeroderma pigmentosum Tunisian patients[END_REF][START_REF] Jerbi | Clinical, genealogical and molecular investigation of the xeroderma pigmentosum type C complementation group in Tunisia[END_REF].

Increased frequency of cutaneous sarcoma

Four patients (22%) developed at least one sarcoma, with two cases of atypical fibroxanthoma (AFX), one fibrosarcoma, one angiosarcoma and one undifferentiated sarcoma.

AFX is a fibrous tumour most commonly seen in elderly men in sun-exposed body areas (head and neck) [START_REF] Tolkachjov | Incidence and Clinical Features of Rare Cutaneous Malignancies in Olmsted County, Minnesota, 2000 to 2010[END_REF][START_REF] Iorizzo | Atypical fibroxanthoma: a review of the literature[END_REF]. Identified risk factors are male gender, age, exposure to UV radiation, radiotherapy, immunodepression and XP [START_REF] Tolkachjov | Incidence and Clinical Features of Rare Cutaneous Malignancies in Olmsted County, Minnesota, 2000 to 2010[END_REF]. A number of cases of AFX have been reported in XP patients aged between 5 and 24 years. Tumours were limited to sun-exposed areas, and occasionally occurred on the conjunctiva [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF][START_REF] Kraemer | Xeroderma pigmentosum. Cutaneous, ocular, and neurologic abnormalities in 830 published cases[END_REF][START_REF] Shao | Atypical fibroxanthoma and squamous cell carcinoma of the conjunctiva in xeroderma pigmentosum[END_REF][START_REF] Suarez | Clinicopathological Features of Ophthalmic Neoplasms Arising in the Setting of Xeroderma Pigmentosum[END_REF][START_REF] Shalabi | Atypical Fibroxanthoma of the Conjunctiva in Xeroderma Pigmentosum[END_REF][START_REF] Chappell | Atypical Fibroxanthoma in a 13-Year-Old Guatemalan Girl with Xeroderma Pigmentosum[END_REF][START_REF] Dilek | Atypical fibroxanthoma of the skin and the lower lip in xeroderma pigmentosum[END_REF].

In the literature review by Kraemer and al. [START_REF] Kraemer | Xeroderma Pigmentosum[END_REF], only 1% of 830 patients presented sarcoma.

It is likely that at this time AFX was not included among the sarcomas, although this only accounts in part for the difference. Isolated cases of angiosarcoma have been reported: in patients aged between 9 and 40 years presenting classic XP, and one case in an XP-V patient aged 63 years [START_REF] Cartault | A new XPC gene splicing mutation has lead to the highest worldwide prevalence of xeroderma pigmentosum in black Mahori patients[END_REF][START_REF] Karkouche | Angiosarcoma in patients with xeroderma pigmentosum: less aggressive and not so rare?[END_REF][START_REF] Gogia | Childhood orbital soft tissue sarcoma in xeroderma pigmentosum with good tolerance to chemotherapy and radiotherapy[END_REF]. Our group was distinguished by the extremely early onset (median age 5.1 years) and high frequency (22%) of sarcomas. Risk factors generally disposing towards cutaneous sarcomas are UV radiation (particularly in AFX) and radiotherapy [START_REF] Karkouche | Angiosarcoma in patients with xeroderma pigmentosum: less aggressive and not so rare?[END_REF], which could account for this high prevalence in XP patients exposed to high levels of UV radiation in a tropical region, as in our group.

Quality-of-life assessment

XP is a chronic disease. Rigorous photoprotection against UV radiation, whether from the sun or from halogen or fluorescent lamps, requires global management both of the patient and of his or her daily environment. In our cohort, there was strikingly little impairment of quality of life, with a median DLQI score of 4/30. Compliance with photoprotective measures, which was assessed in declarative fashion on a questionnaire issued by our team, appears to have been good, with a median score of 6/7, while perceived risk of skin cancer was underestimated by patients, with only 16.6% considering themselves at extremely high risk for cancer.

Nevertheless, the prevalence of skin cancers was high in our group. An as yet unpublished study seeks to assess photoprotection behaviour and measurement of UV radiation received over 21 days in the United Kingdom [START_REF] Walburn | An investigation of the predictors of photoprotection and UVR dose to the face in patients with XP: a protocol using observational mixed methods[END_REF]. Two articles assessed quality of life in small groups, with median scores of 10/30 in a cohort of 6 patients (children and adults) [START_REF] Hawkins | Perception of xeroderma pigmentosum support group members of xeroderma pigmentosum lifestyle impact[END_REF] and of 20.7/30 in a population comprising 3 children [START_REF] Rizwan | .1 0.4 -64.1 Pre-cancerous lesions AK Benign lesions of which: Botriomycoma Neurofibroma Lentigo Angioma Other 9 2[END_REF], compared with a median score of 4/30 in our 18 patients. This difference in quality of life may be due to the low socio-economic level with extremely poor living conditions for certain patients, coupled with individual cultural and religious factors prompting fatalistic acceptance of disease. The positive impact of the association, which reduces the patient's feeling of exclusion, may also be a factor contributing to lower impairment of quality of life.

In conclusion, the XP-C patients in our study very often presented skin cancer despite their dark phototype (V and VI). These cancers consisted primarily of carcinomas and melanomas, but our study demonstrated increased frequency and short time to onset of cutaneous sarcomas in photo-exposed areas of skin. Living conditions in a tropical zone with high UV radiation, coupled with a low socio-economic level, render optimal photoprotection difficult and could account in part for the high prevalence of skin cancers. Regular dermatological follow-up and provision of optimal solar protection should be made permanent in Mayotte to allow better management of these patients at extremely high risk for cancer. 
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 1234 Figure 1: Cutaneous cancer-free survival in a cohort of 18 patients

Table 1 :

 1 Demographic characteristics of the cohort

	Demographic data	n (%)	
	Sex		
	Female	7 (38.9 %)	
	Male	11 (61.1%)	
	BMI (kg/m 2 )	Median 18.81	
		(Q1 = 16.5; Q3 = 23.1)	
	Phototype		
	V	6 (33.3%)	
	VI	12 (66.7%)	
	XP subgroup:		
	XP-C: Mutation in IVS12-1G>C	18 (100%)	
	Familial history of XP	8 (44.4%)	
	Consanguinity of parents (first cousins) 9 (50%)	
	Geographic origin of parents		
	Anjouan	11 (61.1%)	
	Grande Comore	2 (11.1%)	
	Anjouan + Mayotte	5 (27.8%)	
	Treated with acitretin	3 (16.6%)	
			Minimum;
		Median	maximum
			IQR
			DS
	Age (years) at end of data collection	12.9	Min 2.8; Max
			38.7
			(Q1 = 8.6; Q3 =
			15.9)
	Age at diagnosis of XP (years)		Min 0.4; Max
	-median	1.8	14.5
	-mean	3.4	(Q1 = 1.1; Q3 =
			3.8)
			DS 2.9
	Median age at onset of initial clinical	8.5	Min 1; Max 24
	signs (months)		(Q1 = 5.25; Q3 =
			17)

Table 2 :

 2 Demographic characteristics of the cohort with regard to presence or absence of cancers

	Data		With cancers	Without cancers
			n (%)	Minimum;	n (%)	Minimum;
			median	Maximum	median	Maximum
				IQR		IQR
	Sex				
	Female		5 (45.5%)		2 (28.6%)
	Male		6 (54.5%)		5 (71.4%)
	Age (years)			Min 7.9; Max		Min 2.6; Max
				38.7		16.1
			15.3		10.7
				(Q1=10.8;		(Q1=8.4;
				Q3=17.3)		Q3=15.3)
	BMI (kg/m 2 )			Min 16.3; Max		Min 15.4; Max
				32.8		23.1
			20.3		17.2
				(Q1=16.8;		(Q1=16.4;
				Q3=23.8)		Q3=21.1)
	Phototype V		3 (27.3%)		3 (42.8%)
	VI		8 (72.7%)		4 (57.1%)
	Familial history of XP		6 (54.5%)		2 (28.6%)
	Consanguinity of parents	6 (54.5%)		3 (42.9%)
	Origin of parents	Anjouan	5 (45.5%)		6 (85.7%)
		Grande Comore	2 (18.2%)		-
		Anjouan +	4 (36.4%)		1 (14.3%)
		Mayotte			
	Age at diagnosis of XP (years)		Min 0.4; Max		Min 0.5; Max
			1.8	14.5	1.8	12.1
				(Q1=1.1; Q3=3.4)		(Q1=1.0; Q3=1.9)
	Age at onset of initial clinical signs		Min 3; Max 24		Min 1; Max 24
	(months)		8.0	(Q1=6.0;	9.0	(Q1=4.3;
				Q3=13.5)		Q3=17.0)
	Treated with acitretin		3 (27.3%)		0

Table 3 :

 3 Prevalence of skin cancers and benign tumours

		n tumours	CI 95% or IQR
		n patients (%)	
	Cancers	144	
		11 (61.1 %)	35.7 -82.7
	SCC	94	
		11 (61.1 %)	35.7 -82.7
	BCC	30	
		6 (33.3%)	13.3 -59.0
	Melanoma	14	
		6 (33.3%)	13.3-59.0
	of which in situ	57.1% (8/14 melanomas)	28.9 -82.3
	B < 2 mm without ulceration	7.1% (1/14)	0.2 -33.9
	B > 2.1 mm	28.6% (4/14)	8.4 -58.1
	Lymph node stage	7.1% (1/14)	0.2 -33.9
	Remote metastasis	0	0
	Desmoplastic	7.1% (1/14)	0.2 -33.9
	Palmoplantar	0	0
	Other cancers	6	
		4 (22.2 %)	
	AFX		
	Sarcomatoid carcinoma		
	Fibrosarcoma		
	Angiosarcoma		
	Undifferentiated sarcoma		

Table 4 :

 4 Distribution of skin cancers within the cohort AFX: Atypical fibroxanthoma, US: undifferentiated sarcoma, FS: fibrosarcoma, SC: sarcomatoid carcinoma, AS: angiosarcoma

	Patient No.	SSC	BCC	Melanoma Other (histology)	Total number of cancers Age (at 1/5/17)
	4	30	0	2	1 (AFX)	33	15.2
	5	1	0	0	0	1	8.5
	7	12	2	0	2 (AFX, US)	16	9.1
	8	2	1	5	0	8	18.7
	9	1	0	0	0	1	7
	10	2	0	0	0	2	11.4
	11	29	7	2	2 (FS, SC)	40	7.1
	12	1	4	1	0	6	37.8
	16	3	0	0	0	3	5.7
	17	4	10	3	1 (AS)	18	28.5
	18	9	6	1	0	16	21.4
	Total on photo-exposed	85	30	10	6	131	
	areas						
	Total on non-photo-exposed	9	0	4	0	13	
	areas						
	Total	94	30	14	6 (incl. 5 sarcomas) = 144