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Médecine Interne) (OR=0.70 [95% CI: 0.23-2.21, p=0.60]), or AAV relapse (OR=2.01 [95% CI: 0.70-5.88, p=0.16]). All patients received corticosteroids, in combination with an immunosuppressant in 24 (92%), mostly cyclophosphamide (n=10, 38%) or rituximab (n=9, 35%). CONCLUSION: Regardless of distinctions based on vessel size, clinicians should consider LVI as a potential manifestation of AAV, with the aorta commonly affected.

The risk of developing LVI appears to be greater for clinical phenotypes of AAV with neurological involvement. Standard AAV treatment can be used to manage LVI.
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Tableaux:

Table I -Characteristics of patients with ANCA-associated vasculitides and large vessels involvement, page 31 primarily affects small vessels. Large-vessel involvement (LVI) is rare. We aimed to describe the characteristics of LVI, to identify associated risk factors, and to describe its therapeutic management. There is a substantial overlap in terms of the sizes of the arteries affected, and it is important to bear in mind that all three major categories of vasculitis can affect arteries of any size [START_REF] Jennette | revised International Chapel Hill Consensus Conference Nomenclature of Vasculitides[END_REF]. AAV predominantly involves small vessels, but there have been reports of large-vessel involvement (LVI), particularly of the aorta and its branches (2-5), which typically display giant cell arteritis (GCA) or Takayasu arteritis.

METHODS:

The aims of this study were: 1) to describe the clinical, radiological and laboratory characteristics of LVI in AAV, 2) to investigate the risk factors associated with the occurrence of LVI through comparisons with matched controls without LVI, and 3) to describe the therapeutic management and progression of LVI.

Methods

In this multicenter case-control study, we followed patients with ANCA-associated The results are expressed as the odds ratio (OR) [95% confidence interval (CI)].

Multivariate analysis was not performed due to the small sample size.

This retrospective non-interventional study used patient information collected for routine clinical care. Therefore, in accordance with French public health laws, written consent was not required. However, patients were informed that data collected in their medical records might be used for research, in accordance with the privacy rules and were given an opportunity to object. The protocol conformed to the ethics guidelines of the 1975 Declaration of Helsinki.

Results

Twenty-six cases of large-vessel involvement in AAV were included. The mean age of the patients was 56.0 ± 17.1 years, ranging from 24 to 86 years, and 15 patients (58%)

were male.

The characteristics of the cases are described in The aorta (n=18) was the large vessel most frequently affected, mostly in the thoracic part (n=15) rather than the abdominal part (n=5). The simultaneous involvement of multiple arteries was reported in 16 patients. Bilateral involvement was more frequent (n=12) than unilateral involvement (n=4).

The imaging results are illustrated in Figure 1. Vascular wall thickening (n=10) was associated with perivascular inflammation in four cases, and with stenosis in four cases. Aneurysms were found predominantly in the mesenteric (n=3), iliac (n=3), and renal (n=2) arteries. Only one case of aortic aneurysm was noted, surrounded by perivascular inflammation. Significant 18F-FDG hypermetabolism of the large vessels was observed on 13 of the 14 PET scans performed (Figure 2) and affected the aorta (n=11), supra-aortic trunks (n=7), upper limbs (n=2) and lower limbs (n=2).

The diagnosis of LVI was incidental in 15 patients (58%), occurring during imaging for a flare-up of AAV. In patients with symptoms (n=11), pain was the most common symptom (n=10), particularly back or abdominal pain for aortic injury (n=6), neck pain for carotid injury (n=1), inguinal pain for iliac injury (n=1), and abdominal pain for mesenteric artery injury with ischemia (n=2). The other symptoms observed were neurological deficit due to stroke, carotid swelling with carotid murmur, and cough related to aortitis.

The ANCA results obtained were identical to those at the time of initial diagnosis for each patient. Three histological examinations of the large vessels were performed, with heterogeneous results. An aorta biopsy in one patient revealed intimal and medial fibrosis, with a focal fragmentation of elastic fibers. A peri-aortitis specimen displayed a predominantly lymphoplasmacytic inflammatory infiltrate surrounding venules and nerve fibers (without IgG4 deposits). Another biopsy, in a patient with peri-aortitis, revealed leukocytoclastic vasculitis of small vessels (Figure 3). Three patients underwent temporal artery biopsy (TAB), with negative results in all cases.

Three patients underwent interventional therapy due to complications: one patient with aortic insufficiency underwent valvular surgery, one patient was fitted with an iliac stent for vascular dissection and one patient had a stent fitted for embolization of a fissured renal aneurysm.

A comparison of cases and controls to identify risk factors for LVI ( AAV relapses during follow-up tended to be more frequent in the case group (54% vs. 37%), but this difference was not statistically significant (OR=2.01 (95% CI: 0.70-5.88, p=0. 16)).

Follow-up data were available for 25 cases: 22 responded to treatment, and 3 experienced treatment failure characterized by a worsening of peri-aortitis on CT scan (n=1), or persistent AAV activity (n=2). For these cases, second-line treatment options included cyclophosphamide, plasma exchanges, methotrexate, and rituximab.

Two patients experienced a relapse of LVI during follow-up. One initially had aortitis with wall thickening that disappeared on treatment with corticosteroids and azathioprine, but developed peri-aortitis four years later. The other initially had aortic involvement successfully treated with corticosteroids, rituximab, and methotrexate, which relapsed four years later.

Discussion

Since the publication of the revised Chapel Hill nomenclature on AAV, which recognizes the existence of a significant overlap between arterial lesions and distinguishes types of vasculitis according to the size of the predominantly affected vessels (1), increasing numbers of reports of LVI in AAV have been published, mostly as case reports [START_REF] Skeik | Aortitis caused by antineutrophil cytoplasmic antibodies (ANCA)-associated vasculitis: a case-based review[END_REF][START_REF] Pan | Case report of a 28year-old man with aortic dissection and pulmonary shadow due to granulomatosis with polyangiitis[END_REF][START_REF] Chirinos | Large vessel involvement in ANCA-associated vasculitides: report of a case and review of the literature[END_REF][START_REF] Ozaki | Large-vessel involvement in granulomatosis with polyangiitis successfully treated with rituximab: A case report and literature review[END_REF]. In our multicenter study of 26 patients, LVI predominantly affected the aorta and supra-aortic trunks, with wall thickening, perivascular inflammation, and aneurysms on imaging. These manifestations generally responded well to a combination of corticosteroid plus an immunosuppressive agent. We demonstrate here an association between LVI in AAV and neurological manifestations, but no significant associations with cardiovascular risk factors, such as smoking or cancer history, were identified.

LVI is considered rare in AAV. Prevalence rates of 1% and 5% have been reported but these rates may be influenced by the inclusion of temporal arteritis as a confounding factor [START_REF] Coattrenec | Prevalence of large vessel vasculitis in ANCA-associated vasculitis: a retrospective cohort study[END_REF][START_REF] Kaymakci | Large vessel involvement in antineutrophil cytoplasmic antibodyassociated vasculitis[END_REF]. Here, we adhered strictly to the Chapel Hill definition (1) and our findings suggest that the frequency is lower.

The demographic characteristics of the patients studied here were similar to those typically observed in AAV patients, with a balanced sex ratio and onset at all ages, from 18 to 96 years, with a mean at about 60 years [START_REF] Bataille | Epidemiology of granulomatosis with polyangiitis and microscopic polyangiitis in adults in France[END_REF]. These characteristics differ from those of giant cell arteritis (GCA), which displays a female predominance and affects only individuals over 50 years old, and Takayasu's disease, which almost exclusively affects young women.

We observed a predominance of GPA, consistent with published findings [START_REF] Coattrenec | Prevalence of large vessel vasculitis in ANCA-associated vasculitis: a retrospective cohort study[END_REF].

Consistent with the findings of relevant literature reviews, our study population included no cases of EGPA (2-4). However, such cases seem to exist and have been described

in case reports [START_REF] Fujii | Churg-Strauss syndrome complicated by chronic periaortitis: a case report and review of the literature[END_REF][START_REF] Kumari | Eosinophilic Granulomatosis Polyangiitis (EGPA) Masquerading as a Mycotic Aneurysm of the Abdominal Aorta: Case Report and Review of Literature[END_REF][START_REF] Hervier | Vasa-vasoritis of the aorta and fatal myocarditis in fulminant Churg-Strauss syndrome[END_REF].

Our findings concerning the characteristics of LVI are consistent with published reports. The aorta was the large vessel most frequently affected and the morphological features observed included vessel wall thickening, peri-aortitis, perivascular inflammation, aneurysms [START_REF] Hankard | Characteristics of ANCA-associated vasculitis with aneurysms: Case series and review of the literature[END_REF], and stenoses (4,5).

Peri-aortitis is characterized by the presence of inflammatory tissue surrounding the aorta. IgG4-related disease should be considered as a differential diagnosis, but periaortitis can also be idiopathic [START_REF] Kim | Clinical characteristics and outcomes of 61 patients with chronic periaortitis including IgG4-related and non-IgG4-related cases[END_REF]. A prospective study of 16 incident cases of periaortitis identified three cases of AAV [START_REF] Vaglio | Evidence of autoimmunity in chronic periaortitis: a prospective study[END_REF]. Peri-aortitis may be associated with an adjacent aortic aneurysm due to wall weakening [START_REF] Kasagi | Epidural spinal tumor and periaortitis as rare complications of Wegener's granulomatosis[END_REF][START_REF] Carels | p-ANCA-associated periaortitis with histological proof of Wegener's granulomatosis: case report[END_REF][START_REF] Unlü | Aortitis with aneurysm formation as a rare complication of Wegener's granulomatosis[END_REF]. In AAV, this type of perivascular lesion does not seem to be limited to the aorta [START_REF] Schmidt | Vasculitis of the internal carotid artery in Wegener's granulomatosis: comparison of ultrasonography, angiography, and MRI[END_REF]. We observed perivascular involvement of the carotid, iliac, renal, and mesenteric arteries.

Many of our cases were asymptomatic, consistent with previous reports. The symptoms and complications described in published studies were consistent with those observed here [START_REF] Pan | Case report of a 28year-old man with aortic dissection and pulmonary shadow due to granulomatosis with polyangiitis[END_REF][START_REF] Chirinos | Large vessel involvement in ANCA-associated vasculitides: report of a case and review of the literature[END_REF][START_REF] Ozaki | Large-vessel involvement in granulomatosis with polyangiitis successfully treated with rituximab: A case report and literature review[END_REF][START_REF] Hankard | Characteristics of ANCA-associated vasculitis with aneurysms: Case series and review of the literature[END_REF][START_REF] Cho | Unusual presentation of granulomatosis with polyangiitis causing periaortitis and consequent subclavian steal syndrome: A case report[END_REF][START_REF] Morshuis | Aortitis, aortic valve incompetence, and left coronary ostium stenosis in a patient with C-ANCA-associated necrotizing vasculitis[END_REF]. However, a number of other complications not described here have been reported, including arterial thrombosis, ureteral obstruction with hydronephrosis in peri-aortitis [START_REF] Shitrit | Large vessel aneurysms in Wegener's granulomatosis[END_REF][START_REF] Revilla | Retroperitoneal fibrosis with periaortitis: A case report of an unusual form of presentation of granulomatosis with polyangiitis[END_REF], and aneurysm rupture [START_REF] Hankard | Characteristics of ANCA-associated vasculitis with aneurysms: Case series and review of the literature[END_REF]. None of our patients died, but deaths are not uncommon in cases of aneurysm rupture or aortic dissection [START_REF] Pan | Case report of a 28year-old man with aortic dissection and pulmonary shadow due to granulomatosis with polyangiitis[END_REF][START_REF] Chirinos | Large vessel involvement in ANCA-associated vasculitides: report of a case and review of the literature[END_REF][START_REF] Hankard | Characteristics of ANCA-associated vasculitis with aneurysms: Case series and review of the literature[END_REF].

The factors associated with LVI remain poorly understood. A male predominance of LVI has been identified in literature reviews (3). Coattrenec et al. compared patients with and without LVI but anywhere unable to identify any significant differences due to limited statistical power. They suggested that LVI might be associated with a predominance of anti-PR3 antibodies, ENT involvement, cardiovascular or cancer history, and AAV relapse [START_REF] Coattrenec | Prevalence of large vessel vasculitis in ANCA-associated vasculitis: a retrospective cohort study[END_REF]. Our study did not confirm these hypotheses.It is not possible to confirm these hypotheses with our results. We did, however, demonstrate a significant association with neurological manifestations.

Several case reports have described associations between LVI and central nervous system involvement, including pachymeningitis and dural involvement in particular [START_REF] Kasagi | Epidural spinal tumor and periaortitis as rare complications of Wegener's granulomatosis[END_REF][START_REF] Takenaka | Successful treatment of refractory aortitis in antineutrophil cytoplasmic antibody-associated vasculitis using tocilizumab[END_REF][START_REF] Kaga | Antineutrophil Cytoplasmic Antibody-associated Vasculitis Complicated by Periaortitis and Cranial Hypertrophic Pachymeningitis: A Report of an Autopsy Case[END_REF][START_REF] Levin | Wegener granulomatosis with back pain, periaortitis, and dural inflammation developing while receiving monthly cyclophosphamide[END_REF]. These cases have a number of features in common with patients with IgG4-related disease, and some may have been misclassified. In our study, most cases of neurological involvement concerned peripheral neuropathies, which are common in AAV.

The patients in our study were primarily treated with corticosteroids, in combination with an immunosuppressive agent in the majority of cases. Rituximab was as widely used as cyclophosphamide, this finding contrasting with a previous case series in which cyclophosphamide was predominantly used [START_REF] Skeik | Aortitis caused by antineutrophil cytoplasmic antibodies (ANCA)-associated vasculitis: a case-based review[END_REF][START_REF] Chirinos | Large vessel involvement in ANCA-associated vasculitides: report of a case and review of the literature[END_REF][START_REF] Ozaki | Large-vessel involvement in granulomatosis with polyangiitis successfully treated with rituximab: A case report and literature review[END_REF]. This difference can be attributed to our cases being more recent than those included in previous studies, as the use of rituximab was validated in the 2010s [START_REF] Stone | Rituximab versus cyclophosphamide for ANCA-associated vasculitis[END_REF][START_REF] Jones | Rituximab versus cyclophosphamide in ANCA-associated renal vasculitis[END_REF] and has also been proposed

for patients with IGG4 disease with LVI.

This study has several limitations due to its retrospective design. It is possible that some of the cases are coincidental associations of AAV and large-vessel arteritis or IgG4-related disease. However, there are several lines of evidence suggesting that this is not the case. Firstly, all patients presented LVI during a flare-up of AAV and most concomitantly displayed other specific signs of AAV (such as glomerulonephritis, neuropathy, or ENT involvement), together with positive ANCA test results and an increase in acute-phase reactants at the time of LVI. Conversely, none of the patients displayed symptoms of cephalic involvement or polymyalgia rheumatica, so none of the patients fulfilled the criteria for GCA. Secondly, the demographic profile of the patients at the time of LVI diagnosis was highlight consistent with that generally reported for AAV patients and different from that for individuals with GCA or Takayasu's disease. Furthermore, unlike another recent study [START_REF] Kaymakci | Large vessel involvement in antineutrophil cytoplasmic antibodyassociated vasculitis[END_REF], we excluded temporal arteritis.

The pathophysiology of LVI remains poorly understood. One potential explanation for the occurrence of LVI in AAV is inflammation due to vasculitis of the vasa vasorum [START_REF] Tariq | Aortic Involvement in Antineutrophil Cytoplasmic Antibodies Vasculitis, a Coincidence or a Real Association?[END_REF]. One of the major strengths of this study is that we provide histological evidence that LVI is, indeed, associated with small-vessel vasculitis. In published studies, other histological findings pointed to a similar conclusion, sometimes with the presence of granulomas [START_REF] Pan | Case report of a 28year-old man with aortic dissection and pulmonary shadow due to granulomatosis with polyangiitis[END_REF][START_REF] Chirinos | Large vessel involvement in ANCA-associated vasculitides: report of a case and review of the literature[END_REF][START_REF] Kumari | Eosinophilic Granulomatosis Polyangiitis (EGPA) Masquerading as a Mycotic Aneurysm of the Abdominal Aorta: Case Report and Review of Literature[END_REF][START_REF] Hervier | Vasa-vasoritis of the aorta and fatal myocarditis in fulminant Churg-Strauss syndrome[END_REF][START_REF] Ohta | Aortic aneurysm rupture as a rare complication of granulomatosis with polyangiitis: a case report[END_REF][START_REF] Blockmans | Periaortitis and aortic dissection due to Wegener's granulomatosis[END_REF]. Vasa vasorum vasculitis contributes to the pathophysiology of peri-aortitis [START_REF] Vaglio | Evidence of autoimmunity in chronic periaortitis: a prospective study[END_REF]. However, our histopathological results remain limited because biopsy results were not read centrally and the number of samples available was limited, as biopsies on large vessels are not without risk to the patient.

Another hypothesis proposed by some authors is an overlap syndrome involving giant cell arteritis, Takayasu's disease, or IgG4-related disease [START_REF] Logar | Arteritis of both carotid arteries in a patient with focal, crescentic glomerulonephritis and antineutrophil cytoplasmic autoantibodies[END_REF][START_REF] Faz-Muñoz | ANCA-associated vasculitis and IgG4related disease overlap syndrome: a case report and literature review[END_REF][START_REF] Hassane | Co-Presentation of Giant Cell Arteritis and Granulomatosis with Polyangiitis: A Case Report and Review of Literature[END_REF]. Two of our histological samples can contribute to the discussion of this possibility, as one presented histological similarities to GCA, including elastic lamina fragmentation of the aorta, and the other presented a lymphoplasmacytic infiltrate similar to that observed in IgG4-related disease (although no staining for IgG4 was observed on the biopsy specimen). However, as stated above, all the patients were simultaneously experiencing a flare-up of their vasculitis and none presented signs indicative of GCA.

In conclusion, AAV is a rare cause of LVI, which seems to be more strongly associated with neurological manifestations of AAV. Clinicians should be aware of this uncommon condition when managing AAV patients. These results are consistent with the revision of the 2012 Chapel Hill Consensus Conference, which introduced the notion of possible overlap between different types of vasculitis.
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Table 1 :

 1 for the only patient testing negative for ANCA. LVI was inaugural in 18 of 26 patients, but occurred after the diagnosis of AAV in the remaining eight patients. These eight patients had previously been treated with corticosteroids, and six

	had also received immunosuppressive or immunomodulatory treatments, including
	cyclophosphamide (n=5), rituximab (n=2), intravenous immunoglobulins (n=2),
	methotrexate (n=4) and azathioprine (n=4).

20 had GPA, and six had MPA. ANCA test results were positive for 25 patients, with anti-PR3 cANCA detected in 14 patients and anti-MPO pANCA detected in 11 patients. Histological evidence of GPA was obtained

Table 2

 2 OR=0.70 (95% CI: 0.23-2.21, p=0.60) or cancer history (OR=1 (95% CI: 0.08-7.56, p=1.00)). No difference between the two groups was found for a history of previous or current smoking (OR=0.44 (95% CI: 0.14-1.32, p=0.[START_REF] Hervier | Vasa-vasoritis of the aorta and fatal myocarditis in fulminant Churg-Strauss syndrome[END_REF] 

	) revealed

peripheral neuropathy, 1 (2%) central involvement, and 6 (12%) headache). No significant difference was observed between cases and controls for cardiovascular risk factors (

Table 1

 1 Characteristics of patients with ANCA-associated vasculitis and large-vessel involvement

	Characteristic

Atteinte des vaisseaux de gros calibre au cours des vascularites à ANCA : une étude multicentrique cas-témoin

  Les vascularites associées aux ANCA (anticorps anti-cytoplasme des polynucléaires neutrophiles) (AAV) touchent les vaisseaux de petit calibre définis par la classification de Chappel Hill. L'atteinte des gros vaisseaux dans les AAV est rare mais a été rapportée dans la littérature. Notre étude vise à décrire les caractéristiques de ces atteintes, définir des facteurs de risque associés, et d'en décrire la prise en charge thérapeutique.METHODE :Cette étude multicentrique de type cas-témoins (1:2) a inclus des patients avec AAV et une atteinte des gros vaisseaux, et des témoins appariés sur l'âge, le sexe, et le type de AAV. Les données cliniques, biologiques, les résultats d'imagerie et les traitements ont été recueillis.RESULTATS :Nous avons inclus 26 cas, dont 15 (58%) hommes, âgés en moyenne de 56.0 ± 17.1 ans, atteints de granulomatose avec polyangéite (n=20 ; 77%) ou de polyangéite microscopique (n=6 ; 23%). Les vaisseaux atteints étaient l'aorte (n=18 ; 69%) et les troncs supra-aortiques (TSA) (n=9 ; 35%), les artères des membres inférieurs (n=5 ; 19%), digestives (n=5 ; 19%), rénales (n=4 ; 15%), et des membres supérieurs (n=2 ; 8%). Les atteintes étaient des épaississements de la paroi (n=10 ; 38%), des inflammations péri-vasculaires (n=8 ; 31%), des anévrismes (n=5 ; 19%) et des sténoses (n=4 ; 15%). Des hyper-métabolismes vasculaires étaient observés sur 13 des 14 tomographies par émission de positrons (PET). Quinze (58%) cas étaient asymptomatiques. Les complications étaient 4 (15%) ischémies, 1 (4%) rupture d'anévrisme, et 1 (4%) insuffisance aortique. Les atteintes des gros vaisseaux étaient significativement associées aux manifestations neurologiques au diagnostic de AAV (OR=3.63 [IC95: 1.23-11.20, p=0.01]) et au cours du suivi (OR=3.23 [IC95: 1.11-10.01, p=0.03]), mais n'étaient pas significativement associées aux facteurs de risques cardiovasculaires (OR=0.70 [IC95: 0.23-2.21, p=0.60]), ni aux rechutes de AAV (OR=2.01 [IC95: 0.70-5.88, p=0.16]).Le traitement comprenait pour tous des corticoïdes, dont 24 (92%) associés à un immunosuppresseur comme le cyclophosphamide (n=10 ; 38%) ou le rituximab (n=9 ; 35%). Des interventions chirurgicales (n=1 ; 8%) ou endovasculaires (n=2 ; 4%) ont été réalisées.CONCLUSION :Les AAV sont une cause rare d'atteinte des gros vaisseaux. Dans notre étude l'aorte et les TSA étaient les plus touchés. Les atteintes étaient des épaississements de paroi, des inflammations périvasculaires, et des anévrismes. Elles étaient significativement associées aux atteintes neurologiques.
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