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Kawasaki disease in adults: observations in France and literature review
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Objective

Kawasaki disease (KD) is a vasculitis that mostly occurs in young children and rarely in adults. We analyzed the characteristics of adult-onset KD (AKD) in France.

Methods

We collected retrospective and prospective data for patients with a diagnosis of KD occurring after the age of 18 years. Cases were obtained via various French medical networks and identified from the international literature.

Results

We included 43 patients of AKD at 26 institution from 1992 to 2015, with mean (SD) age 30 (11) years (range 18-68) and sex ratio (M/F) 1.2; 34 patients met the American Heart Association criteria and 9 were incomplete AKD. The median time to diagnosis was 13 days
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(interquartile range [START_REF] Drago | A Case of Complete Adult-Onset Kawasaki Disease: A Review of Pathogenesis and Classification[END_REF][START_REF] Exley | Development and initial validation of the Vasculitis Damage Index for the standardized clinical assessment of damage in the systemic vasculitides[END_REF][START_REF] Mukhtyar | Modification and validation of the Birmingham Vasculitis Activity Score (version 3)[END_REF][START_REF] Ammirati | Noninvasive imaging of vascular inflammation[END_REF][START_REF] Montagnac | Kawasaki syndrome in a young adult. Dermatologic and immunologic study[END_REF][START_REF] Chavanet | Intravenous gammaglobulin for adult Kawasaki disease[END_REF][START_REF] Leclerc | Transient heart failure in an adult with Kawasaki disease[END_REF][START_REF] Lucht | Aseptic purulent meningitis in Kawasaki syndrome in an adult[END_REF][START_REF] Machet | Kawasaki disease in a young adult with a perineal rash[END_REF][START_REF] Soltner | Chronic, eventually fatal, Kawasaki-like disease in an adult with spondylarthropathy responding to IVIG therapy[END_REF][START_REF] Bayrou | Kawasaki syndrome in adults with perineal eruption[END_REF][START_REF] Couilliet | A case for diagnosis: Kawasaki disease in the adult][END_REF][START_REF] Huong | Symptomatic splenic infarction complicating adult Kawasaki disease[END_REF][START_REF] Pavese | Kawasaki syndrome in adults: treatment with polyvalent intravenous immunoglobulins][END_REF]. The main symptoms were fever (100%), exanthema (98%), changes in the extremities (91%), conjunctivitis (77%), oral cavity changes (89%), cervical adenitis (55%) and cardiac abnormalities (45%). Overall, 35% of patients showed large-vessel vasculitis: coronary vasculitis (26%) and coronary aneurysm (19%). Treatment was mostly intravenous immunoglobulins (79%) and aspirin (81%). Four patients showed myocardial infarction due to coronary vasculitis, but none were treated with IVIg because of late diagnosis. After a median follow-up of 5 months (range 1-117), persistent aneurysm was noted in 9% of cases. Damage was significantly lower with early treatment than late or no treatment (p=0.01).

Conclusion

Given the high frequency of cardiac involvement and complications in this series of AKD, diagnosis and treatment should not be delayed, and early IVIg treatment seems to improve the outcome.

A C C E P T E D M A N U S C R I P T Introduction

Kawasaki disease (KD), also known as mucocutaneous lymph node syndrome, is an acute necrotizing vasculitis of the medium and small-sized arteries with severity related to coronary aneurysm [START_REF] Jennette | revised International Chapel Hill Consensus Conference Nomenclature of Vasculitides[END_REF]. First described in Japan in 1967 [START_REF] Kawasaki | Acute febrile mucocutaneous syndrome with lymphoid involvement with specific desquamation of the fingers and toes in children][END_REF], KD occurs in both endemic and communitywide epidemic forms in children of all races [START_REF] Ramos-Casals | Google-driven search for big data in autoimmune geoepidemiology: analysis of 394,827 patients with systemic autoimmune diseases[END_REF][START_REF] Greco | Kawasaki disease: an evolving paradigm[END_REF]. A genetic susceptibility has been identified

by genome-wide association study (GWAS), but to date, the pathophysiology remains unclear [START_REF] Yim | Update on Kawasaki disease: epidemiology, aetiology and pathogenesis[END_REF].

Adult-onset KD (AKD) is rare and often misdiagnosed. A recent review including post-infectious cases described 100 cases of AKD [START_REF] Kontopoulou | Adult Kawasaki disease in a European patient: a case report and review of the literature[END_REF]. Most reports were of 1 or 2 cases, and data were often missing, especially for infectious disease investigations as a differential diagnosis, detection of coronary abnormalities and long-term outcome. Although AKD is rare, it can be devastating, and many questions remain regarding its optimal management, especially treatment with intravenous immunoglobulin (IVIg) with late diagnosis.

To improve our knowledge and management of AKD, we report a series of AKD from

France.

Methods:

First, we searched for case reports of AKD in France that were published in English and/or We included cases that fulfilled the international diagnosis criteria for KD [START_REF] Newburger | Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the Young, American Heart Association[END_REF]. A complete diagnosis is defined by the presence of unexplained fever >5 days and 4 of the 5 main clinical features: 1) extremity changes starting with edema or erythema progressing to desquamation of feet and hands 2) polymorphous exanthema, 3) bilateral conjunctivitis without exudates, 4) oral changes including injected pharynx or lips, and 5) cervical lymphadenopathy >1.5 cm. Incomplete KD is defined by 3 of the above 5 criteria and coronary artery disease. To be included in this AKD series, patient had to have onset of manifestations after the age of 18 years.

We excluded cases with 1) drug hypersensitivity, staphylococcal scalded skin syndrome, infectious disease, inflammatory and autoimmune disease that could explain all or some of the clinical manifestations [START_REF] Drago | A Case of Complete Adult-Onset Kawasaki Disease: A Review of Pathogenesis and Classification[END_REF]; 2) unknown HIV serology status; 3) onset of some clinical findings before age 18; and 4) incomplete cases without coronary artery disease.

Participating physicians systematically collected data on 1) gender, date of birth, date of diagnosis, co-morbidities and cardiovascular risk factors; 2) disease phenotype, including clinical, laboratory and cardiovascular findings; 3) treatment, including dates of initiation and discontinuation, concomitant treatment and adverse effects; and 4) outcome including clinical and cardiovascular features. Vasculitis Damage Index (VDI) [START_REF] Exley | Development and initial validation of the Vasculitis Damage Index for the standardized clinical assessment of damage in the systemic vasculitides[END_REF] and Birmingham Vasculitis Activity Score (BVAS) [START_REF] Mukhtyar | Modification and validation of the Birmingham Vasculitis Activity Score (version 3)[END_REF] at diagnosis and at latest news were retrospectively determined and analyzed.

Coronary vasculitis was defined by at least one of the following features: CT and CT angiography findings of concentric mural thickening of the artery wall and in the venous phase, presence of a "double ring" enhancement pattern [START_REF] Ammirati | Noninvasive imaging of vascular inflammation[END_REF]; ultrasonography or echocardiography findings of a hyperechogenic artery wall [START_REF] Newburger | Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the Young, American Heart Association[END_REF][START_REF] Ammirati | Noninvasive imaging of vascular inflammation[END_REF]; and MRI findings of
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thickened artery wall in T1 or T2 echo-spin images and presence of wall edema in short tau inversion recovery images [START_REF] Ammirati | Noninvasive imaging of vascular inflammation[END_REF]. Aneurysm was defined by an increase in artery caliber as compared with adjacent segments and loss of parallelism of the artery wall [START_REF] Ammirati | Noninvasive imaging of vascular inflammation[END_REF]. Early treatment was defined by IVIG infusion before day 9 after AKD onset and late treatment was defined by IVIG infusion after day 10 of onset. We compared early treatment and late or no treatment.

Statistical analysis

The 

Results

We collected 56 patients of AKD; 13 were excluded because of unknown HIV serology (n=5) [START_REF] Montagnac | Kawasaki syndrome in a young adult. Dermatologic and immunologic study[END_REF][START_REF] Chavanet | Intravenous gammaglobulin for adult Kawasaki disease[END_REF][START_REF] Leclerc | Transient heart failure in an adult with Kawasaki disease[END_REF][START_REF] Lucht | Aseptic purulent meningitis in Kawasaki syndrome in an adult[END_REF][START_REF] Machet | Kawasaki disease in a young adult with a perineal rash[END_REF]; presence of ankylosing spondylitis associated with an atypical evolution (n=1) [START_REF] Soltner | Chronic, eventually fatal, Kawasaki-like disease in an adult with spondylarthropathy responding to IVIG therapy[END_REF]; recurrent palmo plantar psoriasis (n=1); KD case associated with Chikungunya infection (n=1) or Streptococcus infection (n=1); incomplete cases without coronary artery disease (n=2) and unknown age of onset (n=1) or age< 18 years (n=1). Within the remaining 43 AKD patients, 28 (65%) were reported in the literature [START_REF] Bayrou | Kawasaki syndrome in adults with perineal eruption[END_REF][START_REF] Couilliet | A case for diagnosis: Kawasaki disease in the adult][END_REF][START_REF] Huong | Symptomatic splenic infarction complicating adult Kawasaki disease[END_REF][START_REF] Pavese | Kawasaki syndrome in adults: treatment with polyvalent intravenous immunoglobulins][END_REF][START_REF] Reynaud-Mendel | Adult Kawasaki disease complicated by pancreatitis[END_REF][START_REF] Bachmeyer | Anterior uveitis as the initial sign of adult Kawasaki syndrome (mucocutaneous lymph node syndrome)[END_REF][START_REF] Brinchault | Kawasaki's disease in adults: a case report[END_REF][START_REF] Granel | Painful jaundice revealing Kawasaki disease in a young man[END_REF][START_REF] Bonté | Peripheral gangrene in adultonset Kawasaki disease[END_REF][START_REF] Sève | Adult Kawasaki disease: report of two cases and literature review[END_REF][START_REF] Galempoix | Kawasaki adult disease: case report[END_REF][START_REF] Sbidian | Syndrome de Kawasaki de l'adulte[END_REF][START_REF] Bresson | Kawasaki disease in older children and young adults: 10 years of experience in Marseille, France][END_REF][START_REF] Guillet | Strawberry tongue and red eyes][END_REF][START_REF] Dauphin | Kawasaki disease is also a disease of adults: report of six cases[END_REF][START_REF] Gomard-Mennesson | Kawasaki disease in adults: report of 10 cases[END_REF]. AKD diagnosis was complete for 79% of patients (n=34) and incomplete for 21% (n=9) (Table 1). The cases were diagnosed between 1992 and 2015 in 26 different French centers (Figure 1). Internal medicine departments were the most represented (58% of cases); 21% of cases were diagnosed by cardiologists, 12% by dermatologists, 7% by infectious diseases specialists and 2% in intensive care unit.
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The mean (SD) age at diagnosis was 31 ( 11) years (range . The male to female ratio was 1.2. All patients were living in France but had various ethnic backgrounds: 26/43

were Caucasian (60%), 7 were from Africa (16%), 2 were from the Caribbean (5%), 1 was from Asia (2%) and 1 was from the Middle East (2%); data were not available for 6 (14%).

None of the patients had a pediatric medical history of KD. and erythema multiform (patient 29).

Clinical characteristics (Table 2)

The median time from AKD to diagnosis was 13 days (IQR 8-21; range 0-3280). Fourtyseven % of the cases (n=20) showed a seasonal peak in disease onset between October and February (Figure 2). AKD clinical manifestations included fever (100%) that lasted a median of 13 days (IQR 10-18; range 4-64), changes in the extremities (91%) with peeling (77%) after a median delay of 13 days (IQR 11-17; range 2-45), hands and feet edema (61%) and extremity rash (74%). Apart from extremity rash, diffuse exanthema was present in 98% of cases and described in 81%: measles-like (47%), scarlatiniform (16%), polymorphous (9%), transient (7%) and rubella-like (2%). Patients also showed oral mucosa and lip changes (91%)

with oropharyngeal injection (61%), dry fissured lips (72%), strawberry tongue (47%); bilateral non-exudative conjunctivitis (81%) and cervical lymphadenopathy (56% Two cases (5%) featured peripheral vasculitis: a 22-year-old male who presented right brachial aneurysm and coronary aneurysm, spleen artery vasculitis and bilateral occlusion of lower-limb distal arteries complicated by acute lower-limb ischemia [START_REF] Bonté | Peripheral gangrene in adultonset Kawasaki disease[END_REF]; and a 29-year-old female who presented gastroduodenal and splenic artery vasculitis complicated by spleen infarcts without coronary aneurysm [START_REF] Huong | Symptomatic splenic infarction complicating adult Kawasaki disease[END_REF].

Presence of at least one cardiovascular risk factor was not significantly associated with LVV (50% of cases with LVV vs 25% without, p=0.16). The proportion of cases with echocardiography as the sole investigation without further cardiac check-up did not differ by presence or absence of LVV (33% with LVV vs 50% without, p=0.35).

Treatment and disease course (Table 4)

In total, 34cases (79%) received IVIg at a median of 11 days (IQR 9-18; range 1-69) after the beginning of the disease; 12 (28%) had early treatment. Most (91%) received a single course of IVIg, 6% received 2 courses and 3% received 4. The infusion dose was 2 g/kg for 94% of patients, and 1.6 g/kg for 6%. Duration of IVIg was 1 day (17%), 2 days (45%), 3 days (7%), 4 days (3%) and 5 days (28%). Fever disappeared after a median of 2 days (range 0-4) for 91% of patients. Apyrexia delay after IVIg seems longer with early treatment versus late treatment: 2 days (IQR 2-3, range 1-4) versus 1.5 (IQR 1-2, range 0-4) (p=0.07) (Table 4).

Patients with early IVIg treatment versus late or no treatment did not differ in frequency of LVV (33% vs 35%, p=1) but did differ in fever duration: median 10 days (IQR 8-11; range 4-12) versus 16 (IQR 11-21; range 5-64) (p=0.002) (Table 4). The initial BVAS was significantly lower in the early than late or no treatment group: median 4 (IQR 3-6.5; range 3-13) versus 9 (IQR 5-11; range 3-18) in late or no treatment group (p=0.006) (Table 4).

Most patients (86%) received aspirin: 24 (56%) had an anti-inflammatory dose and 24 (56%) an anti-aggregant dose; 23 (53%) received IVIg plus aspirin at an anti-inflammatory dose. In the early-treated group, 83% of patients received aspirin at an anti-inflammatory dose versus 45% in the late or untreated group (p=0.04). The other anti-inflammatory drugs used were steroids (14%), non-steroidal anti-inflammatory drugs (7%) and colchicine (5%). The use of cardiovascular drugs was reported for 28% of patients and included curative anticoagulation (12%) (without reported hemorrhage), angiotensin-converting enzyme inhibitors (16%), beta-blockers (12%), spironolactone (5%) and amiodarone (2%).

The median duration of follow-up after diagnosis was 5 months (IQR 2-19; range 1-117) and seems higher for patients with than without LVV: median 11 months (IQR 4-22;

range 1-117) versus 4 (IQR 2-13; range 1-78) (p=0.14). After 6 months, the proportion of coronary aneurysm detected by cardiac imaging decreased from 19% to 14% and to 9% at the end of the follow-up. The median BVAS decreased to 0 (range 0-6) at the end of follow-up.

Late complications included bilateral lower-limb ischemia with gangrene requiring a trans-metacarpal-level amputation in 1 patient (2%) and heart failure at the end of follow-up in 2 patients (5%). The median VDI was 0 (IQR 0-1, range 0-6). The VDI was significantly lower with early than late or no treatment: median 0 (range 0-1) versus 0 (range 0-6) for cases with late or no treatment (p=0.01) (Table 4). No death was reported but one untreated patient relapsed after 1 month (patient 25).

Discussion

We report here the largest series of patients with adult-onset KD. These patients had a high frequency of cardiac involvement and complications, and MI and damage may be less
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ACCEPTED MANUSCRIPT 10 frequent with early IVIg treatment than late or no treatment. These results seem similar to those found for childhood KD (CKD) [START_REF] Newburger | Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the Young, American Heart Association[END_REF].

The BVAS and VDI are commonly used in adult vasculitis monitoring. In children, these scores are modified as the Pediatric Vasculitis Activity Score (PVAS) [START_REF] Demirkaya | Performance of Birmingham Vasculitis Activity Score and disease extent index in childhood vasculitides[END_REF] and Pediatric VDI (PVDI) [START_REF] Eleftheriou | Takayasu arteritis in childhood: retrospective experience from a tertiary referral centre in the United Kingdom[END_REF], respectively, but are not yet used in KD.

Our literature search of AKD found 25 infections mimicking KD: post-HIV infection (n=20) [START_REF] Rauch | Retrovirus serology and Kawasaki syndrome[END_REF][START_REF] Viraben | Kawasaki disease associated with HIV infection[END_REF][START_REF] Bayrou | Adult Kawasaki syndrome associated with HIV infection and anticardiolipin antibodies[END_REF][START_REF] Wolf | Kawasaki's syndrome in a man with the human immunodeficiency virus[END_REF][START_REF] Yoganathan | Kawasaki-like syndrome in an HIV positive adult[END_REF][START_REF] Porneuf | Kawasaki syndrome in an adult AIDS patient[END_REF][START_REF] Martínez-Escribano | Recurrent Kawasaki syndrome in an adult with HIV-1 infection[END_REF][START_REF] Muniain-Ezcurra | Kawasaki disease and parvovirus B19 infection in an adult HIV-1-infected patient[END_REF][START_REF] Johnson | Kawasaki-like syndromes associated with human immunodeficiency virus infection[END_REF][START_REF] Barbaro | Kawasaki-like syndrome in an HIV-infected adult[END_REF][START_REF] Blanchard | Recurrent Kawasaki disease-like syndrome in a patient with acquired immunodeficiency syndrome[END_REF][START_REF] Ball | Kawasaki-like disease in an HIV-infected patient[END_REF][START_REF] Velez | Kawasaki-like syndrome possibly associated with immune reconstitution inflammatory syndrome in an HIV-positive patient[END_REF][START_REF] Stankovic | Kawasaki-like syndromes in HIV-infected adults[END_REF], Epstein-Barr virus infection (n=1) [START_REF] Barbour | Kawasaki-like disease in a young adult. Association with primary Epstein-Barr virus infection[END_REF], Streptococcus infection (n=2) [START_REF] Anderson | Kawasaki disease associated with streptococcal infection within a family[END_REF],

Coxiella infection (n=1) [START_REF] Weir | Kawasaki disease in European adult associated with serological response to Coxiella burneti[END_REF] and Chikungunya infection (n=1). In our literature analysis, we did not include complications of known or suspected KD in childhood, infectious cases (n=25) and inaccessible cases (n=10) [START_REF] Siegel | The mucocutaneous lymph node syndrome. Description of an affected 21-month-old child in Kansas City[END_REF][START_REF] Ishihara | Mucocutaneous lymphnode syndrome associated with coronary artery aneurysms and papillary muscle dysfunction: report of a case (author's transl)[END_REF][START_REF] Watanabe | Two adult cases of mucocutaneous lymphnode syndrome (MCLS) (author's transl)][END_REF][START_REF] Pannarale | Glomerulonephritis in Kawasaki disease. A new pathology caused by immune complexes?[END_REF][START_REF] Marcella | Kawasaki syndrome in an adult: endomyocardial histology and ventricular function during acute and recovery phases of illness[END_REF][START_REF] Berzi | Kawasaki's disease in a 22-year-old adult[END_REF][START_REF] Hettich | Increasing stress dyspnea in a 31-year-old patient with enlarged heart shadow[END_REF][START_REF] Seicshnaydre | Kawasaki disease: early presentation to the otolaryngologist[END_REF][START_REF]A 31-year-old female with fever, arthritis, and heart conduction disorder][END_REF][START_REF] Forsberg | Kawasaki disease in adult[END_REF].

The total reported cases of AKD in the PubMed database represents 41 non-French complete cases [START_REF] Kontopoulou | Adult Kawasaki disease in a European patient: a case report and review of the literature[END_REF][START_REF] Drago | A Case of Complete Adult-Onset Kawasaki Disease: A Review of Pathogenesis and Classification[END_REF] and 5 incomplete cases [102][START_REF] Montella | The immune system in Kawasaki disease. Study of the 1st case of the disease found in Italy in an adult subject][END_REF][START_REF] Szabó | Adult-age Kawasaki disease][END_REF][START_REF] Fason | Kawasaki disease in a postpartum patient[END_REF][START_REF] Sarkar | Giant coronary aneurysms[END_REF]. Some reports published between 1976 and 1996 were inaccessible (n=10) [START_REF] Siegel | The mucocutaneous lymph node syndrome. Description of an affected 21-month-old child in Kansas City[END_REF][START_REF] Ishihara | Mucocutaneous lymphnode syndrome associated with coronary artery aneurysms and papillary muscle dysfunction: report of a case (author's transl)[END_REF][START_REF] Watanabe | Two adult cases of mucocutaneous lymphnode syndrome (MCLS) (author's transl)][END_REF][START_REF] Pannarale | Glomerulonephritis in Kawasaki disease. A new pathology caused by immune complexes?[END_REF][START_REF] Marcella | Kawasaki syndrome in an adult: endomyocardial histology and ventricular function during acute and recovery phases of illness[END_REF][START_REF] Berzi | Kawasaki's disease in a 22-year-old adult[END_REF][START_REF] Hettich | Increasing stress dyspnea in a 31-year-old patient with enlarged heart shadow[END_REF][START_REF] Seicshnaydre | Kawasaki disease: early presentation to the otolaryngologist[END_REF][START_REF]A 31-year-old female with fever, arthritis, and heart conduction disorder][END_REF][START_REF] Forsberg | Kawasaki disease in adult[END_REF]. Including non-French cases (n=46), our observations (n=43), 89 observations of non-HIV AKD have been reported since 1979.

The American Heart Association diagnostic criteria seem applicable for AKD, with the complete form being the most frequent. Most of the incomplete cases were diagnosed by the presence of coronary vasculitis. A few cases were retrospectively diagnosed after MI complicating coronary aneurysm [START_REF] Bonté | Peripheral gangrene in adultonset Kawasaki disease[END_REF][START_REF] Gomard-Mennesson | Kawasaki disease in adults: report of 10 cases[END_REF], as observed in this series.

AKD clinical signs appeared comparable to those for CKD, but the frequency of clinical signs could differ between the 2 groups. In the pediatric study of Saundankar et al., in 2014[107], the frequency of signs we found were similar to that cited for adult polymorphous exanthema (98% vs 96%). Coronary aneurysm in our adult patients with late or no treatment seemed as prevalent as in children (19% vs 15-25% [START_REF] Newburger | Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the Young, American Heart Association[END_REF][START_REF] Sánchez-Manubens | Diagnosis and classification of Kawasaki disease[END_REF]). Some symptoms less common for adults than children included oropharynx changes (91% vs 96%). lymphadenopathy (56% vs 63%), conjunctivitis (81% vs 89%) and gastrointestinal symptoms (56% vs 60%), whereas
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symptoms more common for adults than children were changes in extremities (91% vs 76%) and arthritis (42% vs 28%). AKD disease appears to share other features with CKD such as pericarditis, myocarditis, cardiac shock and neurological manifestations such as aseptic meningitis 5 . In addition, adult biological findings were similar to those found in children, with a marked increase in acute-phase reactants, delayed thrombocytosis, hyponatremia, hepatic cytolysis and aseptic leukocyturia [START_REF] Newburger | Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the Young, American Heart Association[END_REF]. We found 16% hypereosinophilia in our adult cases with 36% reported in CKD [START_REF] Tremoulet | Evolution of laboratory values in patients with Kawasaki disease[END_REF][START_REF] Terai | Peripheral blood eosinophilia and eosinophil accumulation in coronary microvessels in acute Kawasaki disease[END_REF]. In the extra-tropical latitudes of the northern hemisphere, a winter peak in CKD has been long observed [START_REF] Burns | Seasonality of Kawasaki disease: a global perspective[END_REF]. To our knowledge, this is the first time the same seasonal pattern has been highlighted in AKD.

Given the exceptional nature and the need to rule out many differential diagnoses, the diagnosis of AKD is late and probably underdiagnosed. The differential diagnosis of AKD include: drug hypersensitivity reactions, toxic shock syndrome, erythema multiforme, scarlet fever, measles, rubella, parvovirus, infectious mononucleosis, hand-foot-and-mouth syndrome, leptospirosis, rocky mountain and Mediterranean spotted fever, syphilis, endocarditis, rheumatic fever, Reiter syndrome, palmoplantar psoriasis, Behçet disease, polyarteritis nodosa, Bazex syndrome, etc [START_REF] Drago | A Case of Complete Adult-Onset Kawasaki Disease: A Review of Pathogenesis and Classification[END_REF][START_REF] Gomard-Mennesson | Kawasaki disease in adults: report of 10 cases[END_REF]. Hence, the diagnostic delay is longer for AKD than CKD, for which it is usually <7 days [START_REF] Newburger | Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the Young, American Heart Association[END_REF]. In addition, physicians must consider cardiovascular risk factors during the acute phase of AKD to avoid further cardiovascular complications due to the development of atherosclerosis [START_REF] Martin | Clinician-patient risk discussion for atherosclerotic cardiovascular disease prevention: importance to implementation of the 2013 ACC/AHA Guidelines[END_REF].

In general, AKD is less treated than CKD [START_REF] Holve | Long-term Cardiovascular Outcomes in Survivors of Kawasaki Disease[END_REF]. IVIg was given for only 79% of our adult cases and was combined with aspirin at an anti-inflammatory dose for 53%.

Undertreatment of AKD can be explained by the natural history of the disease, which can vanish spontaneously without treatment, and by the absence of treatment standardization in cases diagnosed after 10 days of fever. However, even when administered late, IVIg seemed effective to control fever in 91% of patients, but vasculitis is not 100% preventable. For 21%
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of cases, late diagnosis and the absence of a gold standard treatment was associated with a higher coronary aneurysm rate as compared with well-treated CKD [START_REF] Newburger | Diagnosis, treatment, and long-term management of Kawasaki disease: a statement for health professionals from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on Cardiovascular Disease in the Young, American Heart Association[END_REF]. Of note, the initial cardiac event rate was high, with 44% cardiac impairment and 44% abnormal echocardiography findings. The presence of extracoronary vasculitis in CKD is rarely described [START_REF] Hoshino | Characteristics and Fate of Systemic Artery Aneurysm after Kawasaki Disease[END_REF], as compared with 5% of our AKD cases.

Given the severity of coronary aneurysm, all patients, especially those with cardiac manifestations, should be screened for coronary vasculitis. Most of our cases of incident coronary aneurysm (86%) were diagnosed by coronary angiography or coronary CT angiography. Considering the limitations of echocardiography to entirely view coronary arteries in adults, this screening should include, in addition to echocardiography, coronary angiography, coronary CT angiography and/or cardiac MRI [START_REF] Goo | Coronary CT angiography and MR angiography of Kawasaki disease[END_REF]. However, coronary angiography is not the best morphological exam for coronary injury screening. Coronary angiography detects later and more severe injuries such as stenosis, aneurysm and thrombosis.

It does not seem able to detect early wall-artery injuries that are more easily seen by coronary CT angiography [START_REF] Sohn | Multidetector row computed tomography for follow-up of patients with coronary artery aneurysms due to Kawasaki disease[END_REF] or echocardiography [START_REF] Hiraishi | Transthoracic ultrasonic visualisation of coronary aneurysm, stenosis, and occlusion in Kawasaki disease[END_REF].

Although the pathophysiology of KD is becoming better understood, specifically the genetics mechanism [START_REF] Sawalha | Epigenomic functional characterization of genetic susceptibility variants in systemic vasculitis[END_REF], it still remains unclear. Recently, GWAS revealed an association of many genes: the ITPKC gene implicated in negative regulation of T cells via an NFAT pathway [START_REF] Onouchi | A genome-wide association study identifies three new risk loci for Kawasaki disease[END_REF] and the FcRg2a gene associated with susceptibility to KD and also linked to

IVIg response [START_REF] Kuo | Identification of an association between genomic hypomethylation of FCGR2A and susceptibility to Kawasaki disease and intravenous immunoglobulin resistance by DNA methylation array[END_REF]. Genetic polymorphism might explain why the risk of KD could be delayed in adults. There is also a better understanding of the inflammation process: HMGB1 could get involved in KD by amplifying the inflammation [START_REF] Wang | Emerging role of high mobility group box 1 in ANCA-associated vasculitis[END_REF].

Although original, our study remains limited by its retrospective design, which prevented an exhaustive collection of data, and by a probable selection bias toward the most severe cases. Indeed, cardiovascular manifestations may be the symptom suggesting a diagnosis of KD among adult physicians, and lead to a possible overestimation of this complication in this age group.

Conclusion

KD remains an exceptional disease in adulthood, but all cases may not have been diagnosed

and are probably underreported. The high rate of cardiac complications might be related to both a long diagnosis delay and absence of IVIg treatment. An increased awareness of adult KD is warranted in the medical community, because AKD carries a serious prognosis in the short and long term, with irreversible damage in the absence of prompt management.
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French

  from 1967 (when KD was first described) through July 2015 in MEDLINE via PubMed and the National Library of Medicine. Then we contacted the authors of the reports for approval to include the cases in this report. Furthermore, we searched for other cases in the French Vasculitis Study Group (FVSG) database and in posters presented at the French Society of Internal Medicine (SNFMI) meetings. The aim of this study was presented at the annual meeting of Internal Medicine, Dermatology and Rheumatology in December 2014. We A C C E P T E D M A N U S C R I P T placed a call for cases on the website of the French Club Rhumatismes et Inflammation (www.cri-net.com/recherche/index.asp) and on the French KD registry "Kawanet".
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  ). Cardiac manifestations were reported in 44% of cases: chest pain (23%), cardiogenic shock (5%), left (9%) and right heart failure (5%). The mean (SD) initial BVAS was 8 (4) (range 3-18).

	aneurysm (patients 1, 7, 10 and 20). Atherosclerosis (2%) was found in one 52-year-old active
	smoker (20 pack-years) receiving treatment for type II diabetes mellitus and
	On admission, median C-reactive protein level was 205 mg/L (IQR 104-298; range hypercholesterolemia. This patient also presented evidence of coronary vasculitis on coronary
	54-540) and first-hour erythrocyte sedimentation rate was 70 mm (IQR 48-90; range 4-112). Other biological abnormalities are in Table 3. Cardiovascular findings at diagnosis Cardiac involvement was screened in all patients by echocardiography (93%), coronary CT angiography (33%), coronary angiography (19%), stress test (16%) and cardiac MRI (7%). In total, 19 patients (44%) had echocardiography only without further investigations; 3 patients (7%) also underwent extracoronary angiography. M A N U S C R I P T CT angiography.
	Overall, 35% of patients showed evidence of large-vessel vasculitis (LVV), including coronary and extra-coronary arteries; 11 (26%) presented evidence of coronary vasculitis and 8 (19%) evidence of coronary aneurysm by coronary angiography (63%), coronary CT A C C E P T E D
	angiography (25%) or echocardiography (13%). Eleven patients showed coronary vasculitis
	on 20 locations: left anterior descending (n=7), left main coronary (n=4), right coronary (n=3),
	circumflex (n=3) and diagonal branch (n=3). Eight patients showed coronary aneurysms on
	15 locations: right coronary (n=5), left anterior descending (n=4), left main coronary (n=4),
	circumflex (n=1) and diagonal branch (n=1).

Initial echocardiography was abnormal for 19 patients cases (44%) and revealed pericarditis (26%), myocarditis (14%) associated with pericarditis (7%), hyperechogenic coronary arteries (14%), coronary aneurysm (5%), systolic dysfunction (16%), hypokinesia (16%), akinesia (7%), valvulopathy (2.5%) and intracavity thrombosis (2.5%).

In all, 4 cases (9%) featured MI, none treated with intravenous immunoglobulin (IVIg), because of diagnosis delay after the MI onset; all had documented evidence of coronary

Table 1 : Main clinical findings for 43 patients with adult Kawasaki disease (KD)

 1 

		Coronary	vasculitis
		Coronary	aneurysm
			Adenitis
	Oral	cavity	changes
			Conjunctivitis
		Diffuse	exanthema
		Extremity	changes
	Diagnosis	delay	(day after	presentation)
		Gender, age,	year diagnosed	M, 22 1999[26]
		Patient	No.	1

Table 4 : Early treatment (before day 9 after presentation) versus late or no treatment in 43 patients with KD

 4 

	Characteristics	Early treatment (n=12)	Late or no treatment (n=31)	P value
	Age (years), median (range)	28 (18-50)	27 (18-68)	0.98
	M/F ratio	1	1.2	1
	Smoking	3/12 (25)	8/31 (26)	1
	Cardiovascular disease risk factor	3/12 (25)	10/31 (32)	0.72
	Fever duration (days), median (range)	10 (4-12)	16 (5-64)	0.002*
	Peeling delay (days), median (range)	11 (2-27)	15 (4-45)	0.07
	Apyrexia delay after IVIg (days), median (range)	2 (1-4)	1.5 (0-4)	0.07
	Cardiac screening limited to echocardiography	8/12 (67)	11/31 (35)	0.09
	Initial abnormal echocardiography	8/12 (67)	16/31 (52)	0.50
	Myocardial infarction	0/12 (0)	4/31 (13)	0.56
	Pericarditis	3/12 (25)	8/31 (26)	1
	Myocarditis	1/12 (8)	5/31 (16)	0.65
	Large-vessel vasculitis	4/12 (33)	11/31 (35)	1
	Coronary aneurysm	1/12 (8)	7/31 (23)	0.40
	Coronary vasculitis	4/12 (33)	7/31 (23)	0.47
	Anti-inflammatory dose of aspirin	10/12 (83)	14/31 (45)	0.04*
	Initial BVAS, median (range)	4 (3-13)	9 (3-18)	0.006*
	VDI, median (range)	0 (0-1)	0 (0-6)	0.01*
	Follow-up (months), median (range)	5 (1-110)	5 (1-117)	0.87
	Data are no. (%) unless indicated.			
	IVIg: intravenous immunoglobulins, BVAS: Birmingham Vasculitis Activity Score, VDI:
	Vasculitis Damage Index			
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