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I) RESUME

Contexte : HTLV1 est un rétrovirus impliqué dans le développement de deux pathologies sévères : le lymphome-leucémie à cellules T de l'adulte et la neuromyélopathie associée à l'HTLV1 : tropical spastic paraparesis/HTLV1 . Beaucoup de virus peuvent être impliqués dans le développement des thyroïdites mais très peu d'études se sont intéressées au rôle d'HTLV1 .

Objectif : L'objectif de l'étude était de rechercher un lien entre HTLV1 et les dysfonctions thyroïdiennes biologiques. Il existe trois modes de transmission. La voie de transmission verticale de la mère à l'enfant est importante (15-20% des enfants de mère infectées) survenant principalement lors de l'allaitement prolongé, de plus de 6 mois La transmission intra-utérine ou en péri partum a lieu dans moins de 5% des cas [START_REF] Hino | Establishment of the milk-borne transmission as a key factor for the peculiar endemicity of human T-lymphotropic virus type 1 (HTLV-1): the ATL Prevention Program Nagasaki[END_REF]. La transmission par voie sexuelle existe majoritairement de l'homme à la femme, elle est associée une charge virale et à une durée d'exposition élevées [START_REF] Kaplan | Male-tofemale transmission of human T-cell lymphotropic virus types I and II: association with viral load. The Retrovirus Epidemiology Donor Study Group[END_REF].

Une étude retrouvait un taux de transmission de l'homme à la femme de 60.8% alors qu'il n'était que de 0.4% de la femme à l'homme [START_REF] Kajiyama | Intrafamilial transmission of adult T cell leukemia virus[END_REF].

Enfin 

VI) ARTICLE 1) Introduction

Human T Cell Leukemia Virus Type 1 (HTLV1) is a retrovirus that induces transformation and clonal expansion of T cells, mainly CD4 but also CD8, and can infect other cells in different tissues. Infection occurs mainly through cell-cell contact [START_REF] Carpentier | Modes of Human T Cell Leukemia Virus Type 1 Transmission, Replication and Persistence[END_REF]. Recent studies (2012) estimated the number of people infected worldwide with HTLV1 to be between 5 and 10 million (4).

HTLV1 is not ubiquitous but is highly endemic in certain regions of the world: South-East Japan, Latin America, the Caribbean basin, intertropical Africa with a few outbreaks in Australo-Melanesia, the Middle East and Romania(4). There are three modes of transmission:

vertical transmission from mother to child which occurs mainly during prolonged breastfeeding, sexual transmission and parenteral transmission. In endemic areas, HTLV1 is strongly related to age and gender, increasing with age and being greater in women. Diagnosis is based on the detection of anti HTLV1 antibodies in the serum.

The seriousness of the disease comes from two major types of complications: HTLV1 can evolve into Adult T cell leukemia/lymphoma (ATLL), a malignant proliferation of T cells with a poor prognosis and a median survival of 6 months in its acute form. The second most frequently encountered disorder is progressive neuro-myelopathy: tropical spastic paraparesis/HTLV1 (TSP/HAM).

The virus can however affect different organs and cause a variety of other symptoms.

Other conditions include: pulmonary alveolitis, infectious dermatitis, chronic arthropathy and autoimmune diseases: uveitis, polymyositis , Sjögren's syndrome. It has also been described as increasing susceptibility to infectious diseases, such as tuberculosis or to parasitoses such as scabies and Norwegian scabies or strongyloidiasis, with a high risk of disseminated strongyloidiasis .

Viral infections have been implicated in the pathogenesis of thyroid autoimmune diseases, in particular Coxsackie virus, Yersinia enterocolitica, Borrelia burgdorferi, Helicobacter pylori and retroviruses including HTLV1 (HFV, HIV and SV40) [START_REF] Desailloud | Viruses and thyroiditis: an update[END_REF]. Infectious agents of hepatitis C are one of the most common viral etiologies [START_REF] Nazary | Prevalence of Thyroid Dysfunction in Patients With Hepatitis C[END_REF]. The association with thyroid and HTLV1 has been described sporadically in the literature often in small cohorts from Japan. The few and often old studies found significantly higher prevalences of HTLV1 positive patients in populations of patients with Hashimoto's thyroiditis or Graves' disease [START_REF] Kawai | HTLV-I infection in patients with autoimmune thyroiditis (Hashimoto's thyroiditis)[END_REF][START_REF] Mizokami | A high prevalence of human T-lymphotropic virus type I carriers in patients with antithyroid antibodies[END_REF]. A 1996 study found a significantly higher prevalence of anti-thyroid antibodies and hypothyroidism in an HTLV1 positive patient population than in the healthy control group [START_REF] Akamine | Association of HTLV-I with autoimmune thyroiditis in patients with adult T-cell leukaemia (ATL) and in HTLV-I carriers[END_REF].

French Guiana is a French territory located on the north coast of South America between Brazil and Suriname; 95% of its 83 534 km² surface is covered by primary forest. HTLV1 is endemic there but prevalence varies between ethnic groups. There is hence a marked difference between Maroons (descendants of runaway slaves) and Wayana Amerindians with 10.3% and 0% respectively [START_REF] Gessain | High prevalence of antiHTLV-1 antibodies in the Boni, an ethnic group of African origin isolated in French Guiana since the 18th century[END_REF]. Another study in different ethnic groups of African ancestry found an HTLV1 seroprevalence of 6.7% [START_REF] Plancoulaine | Demographic and familial characteristics of HTLV-1 infection among an isolated, highly endemic population of African origin in French Guiana[END_REF]. As elsewhere, seroprevalence increased with age and was significantly greater in women. It reached 40% in Maroon women over 50 years of age. A study in 1992 found a prevalence of 4.4% of HTLV1 in pregnant women in western French Guiana,

where Maroon ethnic groups predominate [START_REF] Carles | HTLV1 infection and pregnancy[END_REF]. The description of an association between HTLV1 infection and hyperthyroidism of unknown etiology in French Guiana (26) led us to expand our investigation to compare the prevalence of hypothyroidism and hyperthyroidism among patients with and without HTLV1 infection.

2) Materials and methods a) Study type

The cross-sectional study compared HTLV1 positive patients to HTLV1 negative patients and compared the prevalence of hyper and hypothyroidism between groups.

b) Data collection

Data were collected from computerized patient files and anonymized.

We collected HTLV1 positive serologies by ELISA with confirmation of HTLV1 infection by Western Blot or PCR (Serum samples from patients were tested for the detection of HTLV1 /2 antibodies using a CMIA method (ARCHITECT rHTLV-I/II, Abbott Laboratories, Wiesbaden, Germany) following the manufacturer's instructions. Patients, for whom the first screening result was positive, requested for a confirmatory assay with a Line immune Assay test (INNO-LIA HTLVI/II Score, FURIJEBIO Europe, Belgium), performed at the Cayenne's Hospital laboratory between 2012 and 2021, from samples taken from adult patients who were hospitalized in one of the Cayenne Hospital wards, or who consulted in one of the remote health centers (located in the most isolated areas of the Amazonian forest) of Maripassoula, Papaichton, Grand Santi, Saint Georges, Camopi and Regina or were collected externally in the hospital laboratory, from outpatients presenting at least one TSH assay performed in this same laboratory.

In patients with confirmed HTLV1 infection we collected TSH (Thyreo Stimuling Hormone) mIU/ml (laboratory value 0.4-4.2) and the date of sample collection was taken. For some patients, TSH measurement was performed in a private laboratory and written down on the computerized patient files, but we removed them as we couldn't confirm the TSH value.

We also collected age, sex, and place of residence which was classified into the savannah plateau, the coastal center, eastern French Guiana, and western French Guiana, and missing.

c) Control population

Controls were defined as those who were hospitalized and had both a negative HTLV serology and a thyroid check-up during hospitalization. They were randomly selected from the laboratory database of clinical wards unrelated to thyroid disease management from 2012 to 2021. The maximum interval between the requests for HTLV serology and thyroid check-up was less than 1 month. In addition, only patients with a single thyroid check-up request during this period were selected in order to ensure the absence of thyroid pathology and therefore of medical follow-up.

Thus, the controls were individually matched to cases by sex and age (1:2 ratio for women and 1:3 for men) using the mahalanobis' optimal algorithm (XLSTAT 2022.3.1.1344).

d) Definition of biological hypothyroidism and hyperthyroidism

A TSH of less than 0.4 mIU/L defined hyperthyroidism and a TSH of 4.2 mIU/L or greater defined hypothyroidism. The TSH assays were performed in most cases as a screening test and not as a diagnostic test, so free thyroid hormones (T4L and T3L) were mostly unmeasured and therefore we could not differentiate between frustrated and confirmed dysthyroidism.

e) Inclusion and exclusion criteria (Figure 1 and 2)

The inclusion criteria were:

-patients over 18 years of age who have had at least one HTLV1 serology and one TSH measurement at the Cayenne hospital laboratory or at one of the remote health centers.

-patients who did not decline participation after being informed by letter and by poster put in the hospital laboratory.

The exclusion criteria were: patients with known dysthyroidism, those who had undergone thyroidectomy, hemithyroidectomy, or radioactive iodine therapy;pregnant women; patients treated with treatments that may cause dysthyroidism (interferon, iodine, lithium) at the time of sampling; patients who were hospitalized in the Intensive Care Unit at the time of collection;

and patients with central hypothyroidism. hyperthyroidism was compared using crude odds ratios and the Chi-2 test. Similarly, the proportion of HTLV1 patients among those with and without hypothyroidism was compared using crude odds ratios and the Chi-2 test. To control for age, sex and residence location (there may be ethnic or iodine input differences between different parts of French Guiana) we then used 2 different unconditional multiple logistic regression models, one with hyperthyroidism as dependent variable and one with hypothyroidism as dependent variable. Because matched analysis does not necessarily control for the confounders(29), an unmatched analysis was performed to control for 2 important confounders age and sex. In order to quantify the effect size with this cross-sectional data, we computed risk difference between HTLV1 positive and negative patients taking age, sex, and residence location using inverse probability weighting. A p-value <0.05 was considered significant.

g) Ethical and regulatory issues

All patients were informed by letter that their anonymous data would be used for the research and did not oppose to it. All records were anonymized. In accordance with the French Data Protection Act and the General Data Protection Regulation, the data processing was subject to a data protection impact analysis, an entry in the hospital's data processing registry and a declaration of compliance to the MR004.

3) Results

The description of the population is summarized in Table 1.

There were 336 patients with a positive serology for HTLV1 and 695 controls. There were 227 women and 109 men in the HTLV1 group (67.56% and 32.44% respectively) with an average age of 64 years. 54% of the patients were aged over 65 years and 5% were under 30 years. The patients were mainly from the coastal region of French Guiana. There were significantly more HTLV1-infected women and proportionally more patients from regions where a high prevalence of HTLV1 has been described, notably Western French Guiana (16.96%). 

Variables

*Adjustment using a logistic regression model with age, sex, and residence area as independent variables.

Table 2 association between HTLV1 and hypothyroidism or hyperthyroidism

Table 2 shows the significant association between HTLV1 infection and hyperthyroidism before and after adjustment for age, sex, and residence location. The prevalence of hyperthyroidism in the HTLV1 group was 11.3% compared to 2.3% in the control group. The overall odds ratio of hyperthyroidism in patient with HTLV1 infection before adjustment was 5.1 and 6.8 after adjustment, p<0.001. Similarly, table 2 shows the significant association between HTLV1 infection and hypothyroidism before and after adjustment for age, sex, and residence location.

The prevalence of hypothyroidism in the HTLV1 group was 11% and 3.2% in the control group, p<0.001.

In women we found a highly significant difference in hyperthyroidism prevalence: 11.89% in the HTLV1 group and 1.85% in the control group (p<0.001) .in the same way the prevalence of hypothyroidism was significantly higher in women with HTLV1 infection (12.87%) than control (2.11%), p<0.0001. The prevalence of hypothyroidism and hyperthyroidism in men with HTLV1 infection was respectively 7.34% and 4.59%. In the control group there were 4.43% and 4.59% and no significant difference was shown.

Risk difference between persons with and without HTLV1 : For hyperthyroidism there was an 8.4

% risk difference between those with HTLV1 infected and HTLV1 negative patients using inverse probability weighting. For hypothyroidism there was an 5.5 % risk difference between those with HTLV1 infected and HTLV1 negative patients.

4) Discussion

Our study shows that after adjusting for age, sex, and residence location there is a strong association between HTLV1 infection and both hyper and hypothyroidism.

The present study has an number of limitations : it was a cross sectional study of a population of in-or out-patients which presumably overestimates baseline prevalence of dysthyroidism in the general population. The risk-difference calculations imply causal relationships, which cannot be proven here given our study design. Nevertheless, this association has previously been described in very different populations, a replication that suggests that this is not just a chance finding and that, in our endemic region, the impact of HTLV1 on dysthyroidism may be substantial. Thus it may require adaptations in standard explorations of patients with dysthyroidism -who should be tested for HTLV1-and in those with HTLV1 infections-who should get TSH measurements during follow-up. The selection of matched controls was difficult in the older age groups; this distorted the specific analyses of dysthyroidism by sex and age. The hypothesis of autoimmunity could not be explored due to the very low number of antibodies found in these patients (8/75) therefore further prospective studies should explore dysthyroidism in further detail.

To this day there is no baseline estimation of the prevalence of dysthyroidism in French Guiana in the general population. The prevalence of hyperthyroidism in the control group (2.3%),

although not representative of the general population, was comparable to that found in a study in Colorado and in a study carried out in Sao Paulo where there was prevalence of 2.4% for subclinical hyperthyroidism and 0.7% proven hyperthyroidism (30) [START_REF] Benseñor | Prevalence of thyroid disorders among older people: results from the São Paulo Ageing & Health Study[END_REF]. Concerning hypothyroidism, the Sao Paulo group found 6.5% of subclinical hypothyroidism and 5.7% of confirmed hypothyroidism (but this included patients treated after thyroid surgery and patients with treatments potentially causing dysthyroidism).

The first cases of HTLV1-associated autoimmune thyroiditis in patients with tropical spastic paraparesis were reported by Fukazawa et al in 1991 [START_REF] Fukazawa | HTLV-1 associated myelopathy combined with chronic thyroiditis[END_REF]. Kawai et al in 1992 described two cases of Hashimoto's thyroiditis and three cases of Graves' disease in HTLV1-positive patients with no other known viral involvement [START_REF] Kawai | Hashimoto's thyroiditis in HTLV-I carriers[END_REF][START_REF] Kawai | Graves' disease in HTLV-I carriers[END_REF]. Subsequently, a few cases of Graves' disease associated with uveitis in HTLV1-infected patients have also been described [START_REF] Kamoi | HTLV-1 uveitis and Graves' disease presenting with sudden onset of blurred vision[END_REF].

Kawai et al and Mizokami et al both observed a prevalence of HTLV1 antibodies in patients with Hashimoto's thyroiditis of 6.3% and 7.4%, respectively, that was significantly higher than that of the general population in their provinces, 2.2% and 1.4%, respectively [START_REF] Kawai | HTLV-I infection in patients with autoimmune thyroiditis (Hashimoto's thyroiditis)[END_REF][START_REF] Mizokami | A high prevalence of human T-lymphotropic virus type I carriers in patients with antithyroid antibodies[END_REF]. Akamine et al [START_REF] Akamine | Association of HTLV-I with autoimmune thyroiditis in patients with adult T-cell leukaemia (ATL) and in HTLV-I carriers[END_REF] showed that patients with ATLL as well as asymptomatic HTLV1 carriers had significantly more anti-TPO (anti-thyroperoxydase) and anti-TG (anti-thyroglobulin)

antibodies than the control group of seronegative patients with an expected female predominance in the seronegative group (Hawkins et al reported in a large general population cohort a prevalence of anti-TPO antibodies of 9.8% in women and 2.8% in men [START_REF] Hawkins | Diagnostic significance of thyroid microsomal antibodies in randomly selected population[END_REF] and conversely a balanced male/female ratio in the group of HTLV1 positive patients, in favor of an involvement of HTLV1 in the autoimmune mechanism in these patients. Among the patients with anti-TPO and anti-TG antibodies, those infected with HTLV1 had significantly more biological hypothyroidism than those who were not, but this observation was made in a small number of patients.

Mine et al [START_REF] Mine | High frequencies of human Tlymphotropic virus type I (HTLV-I) infection and presence of HTLV-II proviral DNA in blood donors with anti-thyroid antibodies[END_REF] in a larger number of infected persons than in the other studies showed a significant difference in the prevalence of anti-TPO and anti-TG antibodies between HTLV1 seropositive and seronegative young men which is in argument for a link with HTLV1. A positive trend was observed for patients with anti HTLV1 antibodies but no significant This hypothesis was also reinforced by experiments conducted by Matsuda et al in 2005 [START_REF] Matsuda | Human T cell leukemia virus type I-infected patients with Hashimoto's thyroiditis and Graves' disease[END_REF].

The detection of HTLV1 in thyroid lesions and the experimental demonstration of a tropism of HTLV1 for thyroid cells reinforces the hypothesis of a link between this virus and the development of autoimmune thyroiditis in certain patients.

Other viruses than HTLV1 have been studied in thyroid dysfunction. Most of the studies have focused on demonstrating a link between autoimmunity and virus. Thus, adolescents with congenital rubella were more frequently found to have antibodies to TPO and TG and had more thyroid dysfunction than the control group [START_REF] Clarke | Autoimmunity in congenital rubella syndrome[END_REF]. Antibodies against Ebstein Barr Virus were found significantly more in patients with autoimmune thyroiditis than in the control group [START_REF] Vrbikova | Epstein-Barr virus serology in patients with autoimmune thyroiditis[END_REF].

A study was conducted in children with Hashimoto's thyroiditis, there was significantly more parvovirus B19 DNA in the blood, indicating a recent infection, than in the control group, as well as a negative correlation between the time of evolution of the thyroiditis and the probability of finding viral DNA in the blood [START_REF] Lehmann | Association of parvovirus B19 infection and Hashimoto's thyroiditis in children[END_REF]. Depending on the study, anti -thyroid antibodies are found in patients with chronic HCV infection or positive anti-HCV antibodies in 2 to 48% of cases and the prevalence of subclinical hypothyroidism varied between 2 and 9% according to the studies [START_REF] Antonelli | Thyroid disorders in chronic hepatitis C virus infection[END_REF]. The presence of these viruses in the thyroid has been demonstrated, suggesting its involvement in the development of the disease [START_REF] Ziring | Chronic lymphocytic thyroiditis: identification of rubella virus antigen in the thyroid of a child with congenital rubella[END_REF][START_REF] Mori | Intrathyroidal persistence of human parvovirus B19 DNA in a patient with Hashimoto's thyroiditis[END_REF] .Overall, there seem to be a variety of viruses and mechanisms that may affect thyroid function in different ways. For HTLV1, although the present results vindicated prior studies, the detailed mechanisms are still mostly hypothetical and require further prospective studies and meta-analyses to improve our understanding.

5) Conclusion

We have shown a strong association between HTLV1 infection and TSH biological abnormalities. Further prospective studies are needed to explore the hypothesis of autoimmunity.

In practice, given our observations and previous work, we propose a systematic TSH assay to all patients with positive HTLV1 serology, initially and during their follow-up; furthermore, we propose that patients with dysthyroidism in HTLV1 endemic regions should be tested for HTLV1 .

VII) CONCLUSION

Notre étude suggère une forte association entre HTLV1 et les anomalies de la TSH.

Des études prospectives sont nécessaires pour explorer l'hypothèse de l'auto-immunité.

En pratique, compte tenu de nos observations et des publications précédentes, nous proposons de réaliser un dosage systématique de la TSH chez tous les patients présentant une sérologie HTLV1 positive au diagnostic et pendant leur suivi.

De plus, nous proposons de réaliser un dépistage d'HTLV1 chez les patients présentant une dysthyroïdie dans les régions endémiques .
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  difference was shown. A tropism for thyroid cells by HTLV1 has been explored to explain this association. In 1996 Kawai et all (38) detected viral envelope proteins, viral mRNA and HTLV1 DNA in the thyroid follicular epithelial cells of an HTLV1-infected patient (one of two cases studied) with Hashimoto's disease by Southern blot PCR. Kubonishi et al 1997 (39) detected by PCR proviral DNA of HTLV1 in the thyroid tissues of a patient infected by HTLV1 who presented successively with Graves' disease and uveitis. This indicates the integration of proviral DNA into the patient's DNA suggesting prior infection of the tissue by the retrovirus.
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patients éligibles. Il peut également entrainer une neuro-myelopathie progressive : la paraparésie spastique tropicale ou neuro-myélopathie associée à l'HTLV1 : tropical spastic paraparesis/HTLV1 (TSP/HAM)

[START_REF] Gessain | Antibodies to human T-lymphotropic virus type-I in patients with tropical spastic paraparesis[END_REF]

. Elle est due à une inflammation chronique de la substance blanche et grise de la moelle spinale engendrée par la réaction immunitaire dirigée contre HTLV1 .

Elle provoque une parésie spastique des membres inférieurs, une incontinence urinaire, des lombalgies, des dysfonctions intestinales et évolue vers une grabatisation des malades. Les traitements sont pour l'heure limités, ils consistent en une induction par corticothérapie à forte dose et la poursuite du traitement avec une dose d'entretien. L'infection par HTLV1 est asymptomatique dans la majorité des cas mais le risque cumulé de développer un ATLL ou TSP/HAM est estimé à 5 %, respectivement de 1 à 5% pour l'ATLL et de 0.25 à 3% pour la paraparésie spastique tropicale (3). L'infection à HTLV1 a été associée à d'autres affections : alvéolite pulmonaire (13), dermatite infectieuse

[START_REF] Bravo | Infective dermatitis: A purely cutaneous manifestation of HTLV-1 infection[END_REF]

, arthropathie chronique

[START_REF] Nishioka | Chronic inflammatory arthropathy associated with HTLV-I[END_REF]

, et des maladies auto-immunes : uvéite

[START_REF] Mochizuki | HTLV-I and uveitis[END_REF]

, polymyosite

[START_REF] Morgan | HTLV-1 and polymyositis in Jamaica[END_REF]

, syndrome de Sjögren

[START_REF] Vernant | T-lymphocyte alveolitis, tropical spastic paresis, and Sjögren syndrome[END_REF]

.

Il a également était décrit une plus grande susceptibilité aux maladies infectieuses comme la tuberculose ou à des parasitoses telles que la gale et la gale Norvégienne, la strongyloïdose ; avec un risque élevé de strongyloïdose disséminée

[START_REF] Carvalho | Epidemiological and clinical interaction between HTLV-1 and Strongyloides stercoralis[END_REF]

. L'association avec les thyroïdites a été décrite dans la littérature mais assez peu étudiée et sur de petite cohortes. Kawai et all ont mis en évidence dans les préfectures de Tokushima et Kochi au Japon, que la prévalence de sérologie positive à HTLV1 était significativement plus importante chez les patients présentant une thyroïdite d'Hashimoto (6.3%) que dans la population générale (2.2%) (20). Mizokami et all ont montré que la prévalence d'infection à HTLV1 parmi les patients présentant une thyroïdite auto-immune était significativement plus élevée que la prévalence attendue pour un même groupe d'âge et de sexe, calculée à partir d'un groupe contrôle de donneurs de sang (21). Akamine et all ont montré que les patients présentant un ATLL et les porteurs asymptomatiques d'HTLV1 avaient une prévalence d'anticorps anti thyroperoxydase (TPO) ou anti thyroglobuline (TG) significativement plus importante que le groupe contrôle sain. La prévalence d'hypothyroïdie chez ces patients, ayant des anticorps dirigés contre la thyroïde était également plus importante que chez les patients sains présentant des anticorps dirigés contre la thyroïde (22) . La Guyane est un département français de 83 534 km² situé sur la côte nord d'Amérique du Sud entre le Brésil et le Suriname et recouvert à 95% par la forêt tropicale. La population était estimée en 2020 à 281 678 habitants. La répartition des populations est très inégale car concentrée sur le littoral et le long des grands fleuves frontaliers : 87 % des habitants sont situés sur la bande côtière entre Saint-Georges de l'Oyapock et Saint-Laurent du Maroni, guyanaise. Plus d'un tiers de la population est représentée par les immigrants : initialement asiatiques et libanais, puis provenant des pays voisins en situation économique et politique difficile : le Brésil, Haïti et le Suriname qui représentent respectivement 9.3 , 9.2 et 12.5% de la population guyanaise. La séroprévalence était augmentée avec l'âge et significativement plus importante chez les femmes, de façon concordante aux données de la littérature. Elle atteignait 40% chez les femmes Noir-Marron de plus de 50 ans. Dans une étude rétrospective parmi les femmes qui avaient accouchées à la maternité de Saint Laurent du Maroni entre le 1 e juillet 1992 et le 30 juin 1993 on retrouvait une prévalence de 4,4 % d'HTLV1 (25) . Un cas d'hyperthyroïdie sans autre étiologie retrouvée en dehors d'une infection à HTLV1 a été récemment rapporté en Guyane Française (26). Le Pr DEMAR a réalisé l'appariement du groupe étudié. Le Pr NACHER a réalisé l'analyse et contribué à l'interprétation des résultats, à la révision critique de contenu. V) STATUT DE L'ARTICLE L'article a été formaté et soumis au Lancet Diabetes & Endocrinology.
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