Dr Eric Liozon 
email: liozone@yahoo.fr
  
Claire Delmas 
  
Stéphanie Dumonteil 
  
Anael Dumont 
  
Guillaume Gondran 
  
Holy Bezanahary 
  
Achille Aouba 
  
Anne-Laure Fauchais 
  
Kim- Heang Ly 
  
Hubert De Boysson 
  
  
  
FEATURES AND PROGNOSIS OF GIANT CELL ARTERITIS IN PATIENTS OVER 85 YEARS OF AGE: A CASE-CONTROL STUDY
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Background:

We examined the initial features, course, and prognosis of giant cell arteritis (GCA) in patients ≥ 85 years of age (≥85 y) and compared them to those of younger patients.

Methods:

The present retrospective study included all patients who were newly diagnosed with GCA in the Internal Departments of two French University Hospitals from 1976 or 1998 to 2017 and who were followed up for at least 6 months. Logistic regression analyses were conducted to identify baseline and prognostic characteristics associated with being ≥85 y.

Results: Of the 865 patients assessed in this study, 87 were ≥85 y. Compared to younger patients, patients ≥ 85 y had more comorbid conditions (odds ratio [OR]=1.11-1.74, p<0.01), less often exhibited polymyalgia rheumatica (PMR; OR=0.33-0.96, p = 0.04), and more often developed permanent visual loss (OR=1.29-3.81, p<0.01). The older patients also showed less dependence on glucocorticoid (GC) medications (OR=0.23-0.94, p=0.04), had fewer relapses (OR = 0.31-0.87, p = 0.015), less often recovered from GCA (OR=0.22-0.69, p<0.01), and more often died during treatment (OR=1.45-4.65, p=0.001) compared to younger patients. Being ≥85 y was the only factor associated with an increased 1-year mortality (hazard ratio=1.77-5.81, p=0.0001) for the whole cohort.

Conclusions: GCA in very elderly patients was characterized by a higher rate of severe ischemic complications and an increased risk for early death compared to younger patients. Thus, there is a need for the early diagnosis of GCA and close clinical monitoring in this unique population.

Introduction

Giant cell arteritis (GCA) is a form of systemic vasculitis that has a distinct tropism for large and medium-sized arteries with well-developed elastic membranes. In this disorder, vascular inflammation preferentially affects the arteries of the head, neck, aorta, and upper branches of the aorta. GCA is the most common primary vasculitis in populations of northern European ancestry [START_REF] Dejaco | The spectrum of giant cell arteritis and polymyalgia rheumatic: Revisiting the concept of the disease[END_REF] and is markedly age-restricted such that the likelihood of being diagnosed with this disease continuously increases with age [START_REF] Nordborg | The epidemiology of biopsypositive giant cell arteritis: Special reference to changes in the age of the population[END_REF]. In Sweden, GCA is approximately 20 times more common among people in their 80s than in people between 50 and 60 years of age (3); the highest incidence is in women aged 70-79 years [START_REF] Petri | Incidence of giant cell arteritis and characteristics of patients: Data-driven analysis of comorbidities[END_REF]. It is likely that the worldwide prevalence of GCA will increase due to ageing populations, and in fact, the projected worldwide disease burden of GCA by 2050 is expected to be more than 3 million people with about 500,000 patients experiencing visual impairments [START_REF] Smit | Projected worldwide disease burden from giant cell arteritis by 2050[END_REF].

The mainstay therapeutic modality for GCA is oral glucocorticoid (GC) treatment but this pharmacotherapy is fraught with complications. Due to the late onset of GCA and the high cumulative doses of GCs that are necessary for disease control, the burden of serious GC-related adverse effects is high in these patients [START_REF] Fardet | Complications de la corticothérapie chez les patients souffrant de maladei de Horton ou de pseudopolyarthrite rhizomélique[END_REF][START_REF] Proven | Glucocorticoid therapy in giant cell arteritis: Duration and adverse outcomes[END_REF] and may affect survival within the first 2 years of diagnosis. However, to date, no studies have investigated whether extreme old age increases the morbidity and mortality associated with GCA and its treatments. Thus, the present study investigated the effects of age on GCA by pooling two large university hospital-based GCA inception cohorts. More specifically, we evaluated the frequency of occurrence and main features of GCA, the response to GC treatment, and outcome measures (GC-associated toxicity, rates of relapses/recurrences, permanent discontinuation of treatment, and death) in patients ≥ 85 years of age and compared these characteristics to those of younger GCA patients. The aim of study was therefore to better delineate a well-defined subset of patients with respect to age of onset, in terms of GCA features, response to GCs, and outcome issues.

Patients and Methods

Patients and data collection

The study included all consecutive patients referred to the Internal Medicine departments of two tertiary-care teaching hospitals for the diagnosis and treatment of GCA. GCA was diagnosed based on the criteria of the American College of Rheumatology (ACR; 8). GCA was considered present in biopsy-negative cases if at least three of the ACR criteria were fulfilled and if only two ACR criteria were fulfilled but fluorodeoxyglucose (FDG)-positron emission tomography (PET) scans were strongly suggestive of occult large-vessel vasculitis [START_REF] De Boysson | 18Ffluorodeoxyglucose positron emission tomography and the risk of subsequent aortic complications in giant-cell arteritis: A multicenter cohort of 130 patients[END_REF]. If direct and indirect evidences of large vessel vasculitis were both lacking, we added an additional requirement of no alternative diagnosis emerging at 6 months [START_REF] Duhaut | Biopsy proven and biopsy negative temporal arteritis : differences in clinical spectrum at the onset of the disease. Groupe de Recherche sur l'Artérite à Cellules Géantes[END_REF]. All GCA diagnoses were pathologically confirmed using currently accepted criteria [START_REF] Lie | Illustrated histopathologic classification criteria for selected vasculitis syndromes. American College of Rheumatology Subcommittee on Classification of Vasculitis[END_REF] and polymyalgia rheumatica (PMR) was defined by at least 2 weeks of moderate to severe pain and morning stiffness lasting more than 30 min in at least two areas that included the neck, shoulders, and pelvic girdles.

All data on GCA features, treatments, and outcomes were retrieved by searching the computerized patient-record systems at each institution. Following data extraction, detailed information was collected using a standardized form. In addition, for patients who were recruited at Limoges Hospital, clinical, laboratory, and pathological data were prospectively recorded at the time of first admission using a specifically designed 176-item questionnaire of detailed history and log data. All study data were stored in computerized files and regularly updated [START_REF] Liozon | Risk factors for permanent visual loss in biopsy-proven giant cell arteritis: A study of 339 patients[END_REF], which allowed for the retrieval of 56 patients aged ≥ 85 years of age (11% of the entire 1976-2017 inception cohort). A comprehensive review of all new GCA patients recruited at Caen's University Hospital from 1998 through 2017 retrieved 39 patients (10.2%). Eight patients who participated in the present study for less than 6 months were excluded, and thus the final cohort was composed of 87 patients who were ≥85 years of age.

Details regarding the demographic information, date of diagnosis, clinical features, levels of acute-phase reactants and liver enzymes at disease onset (prior to steroid treatment), temporal artery biopsy (TAB) status, starting dose of prednisone, number of relapses during prednisone tapering, use of steroid-sparing agents, and total duration of treatment were retrieved for each patient.

The clinical items extracted from the charts or computerized files included PMR symptoms, new-onset headache, scalp tenderness, jaw claudication, and/or other jaw/mouth/ throat problems (e.g., reductions or difficulties in jaw opening, maxillary or tooth pain, lingual discomfort or ischemia, sore throat, carotidynia, dysphagia, hoarseness, and/or dry cough), and visual ischemic manifestations; only visual events that developed prior to therapy or within the first 2 weeks of therapy were included in the analyses. Ischemic visual symptoms were categorized as transient symptoms or permanent visual loss as follows [START_REF] Liozon | Risk factors for permanent visual loss in biopsy-proven giant cell arteritis: A study of 339 patients[END_REF]: transient ischemic visual symptoms included amaurosis fugax, intermittent blurred vision, and transient diplopia whereas permanent visual loss included anterior ischemic optic neuropathy, central retinal artery occlusion, and posterior ischemic optic neuropathy. Temporal arteries were considered abnormal if the pulse was low or absent and/or if nodules, redness, thickening, or tenderness were apparent in at least one artery.

Constitutional syndrome was defined as a temperature ≥ 38°C lasting for at least 1 week in conjunction with severe asthenia and/or weight loss > 5%. Jaw claudication was considered present if the patient reported trismus of recurring pain during chewing that resolved when chewing stopped. Upper limb artery involvement was defined on a clinical basis followed by confirmation using echo-Doppler and/or angiographic scans. Starting in 2005, subclinical aortitis was diagnosed using FDG-PET scans, computed tomography (CT) scans, or both. A vascular territory was considered affected in aortic CT angiography if circumferential and homogeneous thickening ≥ 2.2 mm was present on the vascular wall. In FDG-PET and/or CT scans, all vascular uptakes that exhibited equal or superior intensity to that of liver physiological uptake were considered positive. Circumferential and homogeneous vascular uptakes were suggestive of vasculitis [START_REF] De Boysson | Giant-cell arteritis: Concordance study between aortic CT angiography and FDG-PET/CT in detection of large-vessel involvement[END_REF]. Patients with persistent fever of unknown origin and/or isolated raised acutephase reactants qualified for the systemic form of GCA, irrespective of the presence of subclinical aortitis.

In addition, the presence of significant comorbid conditions, including hypertension, diabetes, usual cardiac conditions (ischemic heart disease, congestive heart failure, valvular heart disease, and atrial fibrillation), and peripheral atherosclerosis were assessed in each patient.

Outcome measures

Relapse was defined as the recurrence of clinical symptoms and/or inflammatory parameters that were attributable to GCA and required increased medication. PMR relapses were defined based on a combination of patient self-assessment, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) levels, shoulder pain/limitations during a clinical examination, and response to steroid dose adjustments [START_REF] Dejaco | Definition of remission and relapse in polymyalgia rheumatica: Data from a literature search compared with a Delphi-based expert consensus[END_REF]; if these events occurred after the cessation of planned treatment, it was considered a recurrence. Relapsing patients who were unable to lower their prednisone doses below 20 mg/day at 6 months, 10 mg/day at 12 months, and/or 7.5 mg/day at 2 years were considered steroid-dependent cases.

We also evaluated total treatment duration, recovery from GCA (i.e., free of relapse for at least 12 months following the cessation of GC treatment), length of treatment in recovered patients, length of clinical follow-up, date of death, or patient clinical status at the end of study (September 30, 2017). Date of death was either extracted from the hospital chart or obtained by calling the respective city hall of each patient; information on final outcomes was obtained in 92% of cases. Fatalities during treatment included events that occurred in patients still taking prednisone at doses ≥ 5 mg/day, which we considered the threshold for significant GC toxicity [START_REF] Joseph | Systemic Glucocorticoid and Adrenal Insufficiency in adults: a systematic review[END_REF][START_REF] Van Staa | The pathogenesis, epidemiology and management of glucocorticoid-induced osteoporosis[END_REF], although a risk may exist at all degrees of glucocorticoid exposure. Steroid-induced complications were carefully recorded and included infection (any event leading to antibiotic prescription, hospitalisation, or both), osteoporotic fractures, diabetes mellitus, venous thromboembolism, and disabling myopathy.

Treatments

Most GCA patients were treated using standardized protocols [START_REF] Bienvenu | Management of giant cell arteritis: Recommendations of the French Study Group for Large vessel Vasculitis (GEFA)[END_REF]. Patients lacking ischemic manifestations received prednisone at 0.6-0.8 mg/kg/day until their symptoms disappeared and CRP levels were <5 mg/L and then the prednisone dose was progressively tapered to 0.35 mg/kg within 4-6 weeks [START_REF] Liozon | Risk factors for permanent visual loss in biopsy-proven giant cell arteritis: A study of 339 patients[END_REF]. Patients with permanent ischemic manifestations received initial prednisone doses at 0.9-1.1 mg/kg/day, which was often preceded by pulse methylprednisolone, and then the dose was similarly tapered. Relapses without ischemic symptoms were managed by temporarily increasing the prednisone dose to a previously effective dose whereas severe relapses involved more consistent increases conducted on an individualized basis. Patients with relapsing/steroid-dependent GCA or those who experienced serious steroidrelated side effects often received steroid-sparing drugs, such as methotrexate, disulone [START_REF] Ly | Steroid-sparing effect and toxicity of dapsone treatment in giant cell arteritis: A single-center, retrospective study of 70 patients[END_REF], cyclophosphamide [START_REF] De Boysson | Is there a place for cyclophosphamide in the treatment of giant-cell arteritis? A case series and systematic review[END_REF], or tocilizumab, according to protocols specific to each center.

Statistical analyses

Proportions were analyzed using Pearson's chi-square tests, comparisons of continuous variables were performed with Student's t-tests, continuous variables that were not normally distributed were compared using Wilcoxon or Kruskal-Wallis tests, and p-values < 0.05 were considered to indicate statistical significance. To identify the specific GCA characteristics that were associated with very old age, patients ≥ 85 years of age were compared to patients < 85 years of age. Missing data (11%, evenly distributed) were processed using the multiple imputation chained equation with four matrices [START_REF] Van Buuren | MICE: Multivariate Imputation by Chained Equations in R[END_REF]. Continuous variables are expressed as mean ± standard deviation (SD) while categorical variables are presented as frequencies and reported as percentages.

Following univariate logistic regression analyses of the diagnostic predictive factors, variables with p-values < 0.20 were included in multivariate logistic analyses. The initial multivariate model was simplified using a stepwise backward elimination method so that the final model included only variables that were significantly associated with the study variable.

Model calibration was assessed using Pearson residual tests and multivariate Cox proportional hazards regression analyses were performed to determine the risk factors for overall mortality; to avoid center effects, the regression was carried out using center stratification. Survival curves were built using the Kaplan-Meier method and the overall survival of the cohort was compared to that of the background populations of both French living regions of the patients (the Limousin and Normandy regions) using the Institut National de la Statistique et des Etudes Economiques (INSEE) database as a source. All calculations were performed using the R software, release no.

3.2.2, for Windows (R foundation for Statistical Computing; Vienna Austria).

Ethics board approval

All data concerning elderly patients with GCA were retrospectively collected. This study was conducted in compliance with the Good Clinical Practices and Declaration of Helsinski principles. In accordance with French law, formal approval from an ethics committee was not required for this type of retrospective study.

Results

Patient characteristics at the onset of GCA

Of the 865 GCA patients recruited for the present study, 87 (10%) were ≥85 years of age.

Of these 87 patients, the mean age was 87.6 ± 2.3 years (range: 85-94 years), the female/male ratio was 2/1, 62 patients (71%) had at least one prior comorbid cardiovascular condition or risk factor of cardiovascular disease, 57 (66%) met at least four ACR criteria for the diagnosis of GCA, 22 (25%) had concurrent signs of PMR, and 7 (8%) presented with clinically unexplained constitutional signs andvery elevated acute-phase reactants (i.e., the occult, or systemic, form of GCA). In addition, 35 patients (40%) reported ischemic visual manifestations, 9 (11%) reported transient visual symptoms, and 28 (32%, biopsy-proven in 23) developed permanent visual loss (bilateral in 9 patients; transient visual symptoms developed into permanent loss in 2 patients).

Six patients experienced a stroke and two suffered from myocardial infarction. Figure 1 illustrates the relationships of various ischemic and GCA-specific manifestations in patients > 85 years of age. All but 7 (8%) of the 87 patients exhibited significant increases in blood markers of inflammation and TAB procedures identified GCA in 64 of 84 assessed patients (75%). Only 11 (12.6%) patients ≥85 years of age had a PET/scan performed at diagnosis. In all, 17% of the oldest patients underwent an imaging of the aorta, with a low yield for aortitis (20%). Once diagnosed, GCA was urgently treated using prednisone at conventional daily doses (0.8 ± 0.2 mg/kg); oral treatment was preceded by pulse methylprednisolone in 24 patients (28%).

Between-group comparisons of patients ≥ 85 years of age and younger patients

Table 1 displays the results of univariate analyses comparing the demographic and disease characteristics of the two groups at GCA onset. Compared to younger patients, patients ≥ 85 years of age had more comorbid conditions, more cardiovascular risk factors, and more often developed permanent visual loss, including bilateral loss, despite a shorter mean delay in diagnosis. In addition, older patients less often demonstrated PMR. A model including variables that are traditionally associated with the risk for permanent visual loss [START_REF] Ly | Steroid-sparing effect and toxicity of dapsone treatment in giant cell arteritis: A single-center, retrospective study of 70 patients[END_REF] revealed that being ≥85 years of age was the strongest independent risk factor and that a history of transient visual ischemic symptoms and a positive TAB result were also predictors. On the other hand, a delay to diagnosis > 35 days and fever were negatively associated with vision loss (Table 2). groups were similar in terms of mean initial daily prednisone dose (per kg) and the percentage of patients receiving high-dose pulse methylprednisolone. The mean prednisone dose at 3 months was slightly lower in the group of very old patients, but thereafter was similar to that of younger patients. Compared to the younger group, patients ≥ 85 years of age had a shorter mean followup period (84 months vs. 33 months, respectively, p < 0.0001), had fewer relapses, and showed less dependence on GCs but had more infectious complications and a threefold increase in death rate during treatment (Table 3). The overall rates of GC-associated adverse events were similar for both groups but infections were more prevalent in patients ≥ 85 years of age.

Overall, being ≥85 years of age was independently associated with a higher mean number of comorbid conditions, a higher rate of permanent visual loss, fewer PMR symptoms, lower proportions of dependent/relapsing and recovered patients, and a higher rate of deaths during GC treatment (Table 4). Cox regression analyses performed in patients ≥ 85 years of age showed that a higher initial prednisone dose increased overall mortality whereas discontinuing GC treatment was associated with reduced mortality (Table 5). Stratifying results of Cox analyses into decades of age of GCA diagnosis, we found that an age ≥ 85 years only was independently associated with increased overall mortality (p<0.01)(Supplementary Table 1 and Figure 1). Conversely, using 3 French population census statistics (years 1965, 1990 and, 2017) as comparators, we found that GCA patients ≥ 85 years of age lived longer (log-rank, p<0.0001 for each year) than their sex-and age-matched controls (Supplementary Figure 2).

The overall mortality of the total sample (865 patients) was similar to that of the corresponding populations; i.e., people living in the Limousin region and the Normandy region (log-rank test, p = 0.178; Fig. 2a) and patients diagnosed prior to or after January 2000 had similar life expectancies (log-Rank test, p = 0.132; Fig. 2b). The survival rates of very old patients at 1, 2, and 3 years were 76%, 66%, and 63%, respectively, and the median survival durations were 12.82 and 4.11 years for patients < 85 and ≥ 85 years of age, respectively (Fig. 3a). A closer look at the first year of follow-up revealed a widening inequality in mortality between the two patient groups (Fig. 3b); Cox regression analyses revealed that 1-year mortality was higher in patients ≥ 85 years of age than in younger patients (Table 6).

Of 95 fatalities occurring in the first 2 years, 36 involved patients ≥ 85 years of age.

Sixty-three patients including 25 patients of oldest age deceased in the first year, at a mean 4.6 ± 3.4 months. An excess mortality from infection, cardiovascular complications, malignancy and, severely impaired health (bedridden patient status with its chain of morbid events) was found in patients ≥ 85 years of age compared to younger patients (Table 7). Only one patient ≥ 85 years of age died from complicated GCA.

Discussion

Approximately 10% of patients diagnosed with GCA in two French tertiary hospitals were ≥85 years of age. Although very old age did not seem to consistently influence the primary clinical pattern of GCA, patients ≥ 85 years of age had lower rates of PMR and aortitis than younger patients. It is possible that these differences reflect a true age-related effect on GCA symptomology, since the yield of imaging procedures for aortitis was low in the oldest patients compared to younger patients (20% vs 43%), or that the recruitment and collection procedures used for the tertiary hospital-based inception cohorts were biased. In addition, the finding that very few patients ≥ 85 years of age (2%) had aortitis should be interpreted cautiously due to the low proportion of imaging scans performed in these patients. The reasons why PET and CT scans are seldom included in the workups of very old patients with suspected GCA remain unclear but it may be possible to rely on subtle differences in clinical findings and/or referral biases when working with this population.

Although GCA-related blindness of at least one eye occurred in 15-20% of patients in a hospital-based recruitment study [START_REF] Liozon | Risk factors for permanent visual loss in biopsy-proven giant cell arteritis: A study of 339 patients[END_REF][START_REF] Soriano | Visual loss and other cranial ischemic complications in giant cell arteritis[END_REF][START_REF] Salvarani | Risk factors for visual loss in an Italian population-based cohort of patients with giant cell arteritis[END_REF], recent population-based studies have found much lower rates of severe visual events (2-8%; 23,24). Although these differences are indicative of referral biases such that more severe patients are cared for in tertiary hospitals, they cannot solely account for the very high proportion of blindness in very old patients (32%) included in the present study. A previous study from our research group demonstrated that age is independently associated with a higher risk of developing permanent visual loss [START_REF] Liozon | Risk factors for permanent visual loss in biopsy-proven giant cell arteritis: A study of 339 patients[END_REF] and some, but not all, studies have found that age is significantly associated with permanent impairments in vision [START_REF] Salvarani | Risk factors for visual loss in an Italian population-based cohort of patients with giant cell arteritis[END_REF][START_REF] Loddenkemper | Risk factors for early visual deterioration in temporal arteritis[END_REF]. Consistent with an earlier report [START_REF] Liozon | Visual prognosis in extremely old patients with temporal (giant cell) arteritis[END_REF], patients ≥ 85 years of age in the present study more often developed permanent visual loss, including bilateral loss, than younger subjects.

Moreover, a study from northern Italy showed that the risk for permanent loss of vision due to GCA peaks in the ninth decade [START_REF] Salvarani | Risk factors for visual loss in an Italian population-based cohort of patients with giant cell arteritis[END_REF].

In our study, very old patients were more likely to have suffered stroke or myocardial infarction and thus were twice as likely as younger patients to experience severe GCA-related ischemic effects. There are several possible explanations for this serious finding. Patients ≥ 85 years of age had more comorbid conditions and cardiovascular risk factors than younger patients, which indicates that a higher risk for cardiovascular issues was associated with a poorer vascular prognosis of GCA in very old age. The presence of hypertension prior to the onset of GCA and traditional risk factors of atherosclerosis at GCA diagnosis are risk factors for severe ischemic complications in patients with biopsy-confirmed GCA [START_REF] Gonzalez-Gay | Influence of traditional risk factors of atherosclerosis in the development of severe ischemic complications in giant cell arteritis[END_REF][START_REF] Salvarani | Risk factors for severe cranial ischemic events in an Italian population-based cohort of patients with giant cell arteritis[END_REF][START_REF] Yates | The association of vascular risk factors with visual loss in giant cell arteritis[END_REF]. It is possible that a combination of very old age and a history of cardiovascular risk factors results in a substantially higher risk for vascular ischemia in GCA. Alternatively, GCA could be more widespread among very elderly individuals. However, direct evidence from autopsy studies in this age group is lacking.

The present finding that having at least one cardiovascular comorbid condition or risk factor was not independently associated with the risk of developing arteritic visual loss does not preclude that traditional cardiovascular risk factors may have a role to play in expediting visual ischemia or increasing its severity. Finally, we lacked data on the use of low dose aspirine, which may have benefits as adjuvant treatment decreasing ischemic complications of GCA.

Because the recent implementation of fast-track clinic pathways for patients with suspected GCA has significantly reduced the rate of visual complications in this population [START_REF] Diamantopoulos | The fast-track ultrasound clinic for early diagnosis of giant cell arteritis significantly reduces permanent visual impairment: Towards a more effective strategy to improve clinical outcome in giant cell arteritis?[END_REF][START_REF] Patil | Fast track pathway reduces sight loss in giant cell arteritis: Results of a longitudinal observational cohort study[END_REF], diagnostic delays would likely be a relevant risk factor. A meta-analysis of the diagnostic delay between the onset of GCA symptoms and its diagnosis revealed that patients with a cranial presentation of GCA receive a much earlier diagnosis than those with non-cranial GCA [START_REF] Prior | Diagnostic delay for giant cell arteritis: A systematic review and meta-analysis[END_REF]. In the present study, older patients received a GCA diagnosis an average of 2 weeks sooner than younger patients. Surprisingly, there was a negative association between a diagnostic delay > 35 days and visual loss in these patients. The different clinical patterns of older patients and younger patients and more expeditious diagnostic workups in complicated cases may explain this puzzling finding, at least in part. Nevertheless, as GCA is a devastating disease in oldest subjects, a quick disease assessment only will decline the proportion of complicated cases in these subjects.

In our study, it is possible that GCA patients ≥ 85 years of age had poorer overall prognoses than their younger counterparts due to the threefold higher rate of death during treatment and a 2-year survival rate of 66%. Moreover, of the factors related to mortality in GCA, being ≥85 years of age was the strongest predictor whereas an age between 75 and 85 was not a predictor (log-rank test, p < 0.0001). Case-control studies of GCA patients have reported standardized mortality ratios ranging from 0.8 to 1.52 or demonstrated no excess in overall mortality compared to background populations [START_REF] Liozon | Improving diagnosis and prognosis in giant cell arteritis: Still more issues than answers[END_REF]. However, there may be an increase in mortality during the early course of the disease (within the first 3-4 months) due to the vascular complications of uncontrolled vasculitis [START_REF] Graham | Prognosis in giant-cell arteritis[END_REF][START_REF] Nordborg | Death rates and causes of death in 284 consecutive patients with giant cell arteritis confirmed by biopsy[END_REF]. In the present study, very old GCA patients appeared to be less resistant to treatment and less likely to relapse than younger patients. Therefore, unsatisfactory disease control would be unlikely to contribute to excessive early mortality in oldest GCA patients, although such excess might result in the relapse rate being underestimated. In fact, only one early death was directly attributable to complicated GCA in patients > 85 years of age. A moderate increase in mortality rates has been observed in the initial 1-2 years following a GCA diagnosis but not thereafter [START_REF] Liozon | Improving diagnosis and prognosis in giant cell arteritis: Still more issues than answers[END_REF][START_REF] Li | Mortality in patients with giant cell arteritis: A cohort study in UK primary care[END_REF]. It is significant that this period roughly corresponds to that of GC treatment, which indirectly suggests a harmful therapeutic effect [START_REF] Liozon | Improving diagnosis and prognosis in giant cell arteritis: Still more issues than answers[END_REF]. Although increases in mortality were not observed in patients of any age range compared to the background population in the present study, there was a high rate of fatalities within 1 year after the GCA diagnosis in the oldest old patients compared to younger patients. This may have been due to poor tolerance to GC treatment because the mean initial prednisone dose was independently associated with increased mortality in the oldest patients. Moreover, the GCA patients ≥ 85 years of age had a higher rate of infections than the younger patients (38% vs. 23%, respectively, p < 0.01) during GC treatment. The frequency of severe infections and rates of infection-related mortality increase during the first year after the diagnosis of GCA and the risk for infection is higher in older patients [START_REF] Schmidt | Incidence of severe infections and infection-related mortality during the course of giant cell arteritis: A multicenter, prospective, double-cohort study[END_REF]. In keeping with this, we found found an excess mortality from infection in patients ≥ 85 years of age compared to younger patients during the first 2 years following GCA diagnosis. Noteworthy, we have not identified an excess early mortality from ruptured aortic aneurysm in patients of any age range. This is consistent with the finding of aortic aneurysms occuring a median 5.8 years after GCA was diagnosed [START_REF] Evans | Increased incidence of aortic aneurysm and dissection in giant cell (temporal) arteritis: a population-based study[END_REF]. Since subclinical aortitis appeared to be uncommon at the time GCA was diagnosed in patients ≥ 85 years of age and further monitoring of aorta diameter is unwarranted in very old age, we cannot provide any conclusive statistics on death from late aortic complications in these patients.

More unexpectedly, we found that GCA patients ≥ 85 years of age lived significantly longer, across time, than sex-and age-matched controls from the French population. This finding suggests that very elderly patients who overcome the first year following GCA diagnosis might have above average overall health state and higher longevity than the age-matched population.

Our patients might also have received closer monitoring and better overall care than the background population. Finally, mortality may be higher in GCA patients recruited from a hospital setting compared to patients from the general population [START_REF] Hill | Risk of mortality in patients with giant cell arteritis: A systematic review and meta-analysis[END_REF]. In fact, 44 biopsy-confirmed GCA patients exhibited a significant reduction in survival compared to 4400 control patients (35% vs. 67% 5-year cumulative survival rate, respectively, p < 0.001) [START_REF] Crow | Giant cell arteritis and mortality[END_REF]. It is also noteworthy that 54% of patients in that study experienced permanent vision loss, which is similar to the rate of severe ischemic events observed in patients ≥ 85 years of age (40%) in our study.

The present study had several limitations that should be noted. It is possible that our analyses inadvertently did not include some variables that might be highly relevant to geriatricians due to the retrospective study design and the recruitment of GCA patients from Internal Medicine wards, irrespective of age. Notably, comprehensive geriatric assessments and the Mini-mental State Examination were not routinely included in the patient evaluations.

Although detailed data on the causes and contributors of death were available in a substantial proportion of patients, it is possible that useful information on age-related, excessive, serious GC treatment toxicities were excluded. Conversely, most patients in our study were part of welldefined inception cohorts, which enhanced the accuracy of the data collection. Moreover, the large sample size, detailed information on GCA features, available data on treatment and patient outcome in a vast majority of cases, and a consistent length of the follow-up period allowed for precise comparisons between patients from the different age groups. Finally, the logistic regressions were carried out with center stratification in order to avoid any center effect.

In conclusion, among GCA patients recruited from a hospital setting, patients ≥ 85 years of age exhibited more severe symptoms than younger subjects. Based on the collected clinical data, a GCA diagnosis can be straightforward for most patients ≥ 85 years of age and thus, potentially reduce vision-related morbidity. Corticosteroid treatment at typical or high doses (pulse methyl-prednisolone) appears feasible for the very old population but may be associated with greater toxicity, most notably infections. The present findings not only does not support the value of intensifying initial treatment in oldest patients, compared to younger ones, but also indicate that the careful assessment, prevention, and management of the adverse effects of GC treatment in the oldest GCA patients should be performed in close collaboration with The model had a sensitivity of 75.2% and a specificity of 64.1%; area under the curve (AUC) = 0.74). GCA: giant cell arteritis. OR: odds ratio. CI: confidence interval. TAB: temporal artery biopsy.
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 1 Comparisons of demographics and disease characteristics of giant cell arteritis (GCA) patients < 85 and ≥85 years of age at baseline. American College of Rheumatology. TAB: temporal artery biopsy. ESR: erythrocyte sedimentation rate. CRP: C-reactive protein. PMR: polymyalgia rheumatica Ns: not significant.

		< 85 years old	≥ 85 years old	Total	p-value
	Variables	n = 778	n = 87	n = 865	
		Mean (SD)	Mean (SD)	Mean (SD)	
		or number (%)	or number (%)	or number (%)	
	Age at diagnosis (yrs)	72.90 (7.34)	87.32 (3.19)	74.3 (8.26)	< 0.0001
	Diagnostic delay (days)	74.48 (89.70)	53.74 (71.32)	72.39 (88.21)	0.001
	Diagnosis delay > 35 days	396 (50.90)	33 (37.93)	429 (49.59)	0.028
	Male sex	246 (31.62)	29 (33.33)	275 (31.80)	Ns
	Imaging of aorta (any)	224 (28.80)	15 (17.24)	239 (27.63)	0.022
	PET/CT study	172 (22.11)	11 (12.64)	183 (21.16)	0.04
	Aortitis on imaging	100 (12.85)	3 (3.45)	103 (11.91)	0.01
	Cardiovascular conditions	436 (56.04)	62 (71.26)	498 (57.57)	0.006
	Comorbid conditions (mean	0.95 (0.97)	1.36 (1.09)	1.00 (0.99)	0.001
	number)				
	Concurrent malignancy	49 (6.30)	6 (6.90)	55 (6.36)	Ns
	ACR criteria (n) 2	54 (6.94)	5 (5.75)	59 (6.82)	Ns
	3	233 (29.95)	25 (28.73)	258 (29.83)	
	4	270 (34.70)	27 (31.03)	297 (34.33)	
	5	221 (28.41)	30 (34.48)	251 (29.02)	
	PMR	318 (40.87)	22 (25.29)	340 (39.31)	0.005
	Abnormal temporal artery	128 (16.45)	10 (11.49)	138 (15.95)	Ns
	Headache	633 (81.36	66 (75.86)	699 (80.81)	Ns
	Scalp tenderness	364 (46.79)	41 (47.13)	405 (46.82)	Ns
	Jaw claudication	276 (35.48)	28 (32.18)	304 (35.14)	Ns

Table 2 .

 2 Logistic regression analyses of risk factors* associated with permanent visual loss in 865 GCA patients. The risk factors included in the model were: age, age ≥ or < 85 years, gender, delay in diagnosis (cut-off 35 days), at least 1 cardiovascular comorbid condition or risk factor, transient visual ischemic disturbances, jaw claudication, permanent ischemic manifestations other than visual loss, erythrocyte sedimentation rate, C-reactive protein, blood hemoglobin level, blood platelet count, results of temporal artery biopsy (positive or negative).

	β	OR	95% CI	p-value

*

Table 3 .

 3 Comparison of outcomes and treatments in GCA patients < 85 and ≥85 years of age.

		< 85 years	≥ 85 years	Total	p-value
		n = 778	n = 87	n = 865	
	Variables	Mean (SD)	Mean (SD)	Mean (SD)	
		or number (%)	or number (%)	or number (%)	
	Initial dose of prednisone	40.17 (15.48)	41.25 (16.97)	40.28 (15.63)	Ns
	Prednisone dose at 3 mos	15.08 (7.74)	13.33 (7.48)	14.91 (7.73)	Ns
	Prednisone dose at 6 mos	12.66 (11.88)	13.17 (12.73)	12.72 (11.96)	Ns
	Prednisone dose at 12 mos	17.64 (9.42)	19.37 (8.38)	17.81 (9.33)	Ns
	Use of glucocorticoid-sparing drugs	140 (18.00)	4 (4.60)	144 (16.65)	0.001
	Relapses during treatment	448 (57.58)	33 (37.93)	481 (55.61)	< 0.001
	Number of relapses	0.97 (1.13)	0.51 (0.78)	0.93 (1.12)	< 0.0001
	Steroid dependence	219 (28.15)	9 (10.34)	228 (26.36)	< 0.001
	Steroid-induced complications	459 (59.00)	62 (71.26)	521 (60.23)	0.026
	Number of complications	2.49 (1.66)	2.70 (1.69)	2.51 (1.66)	Ns
	Complicated osteoporosis	146 (18.77)	13 (14.94)	159 (18.38)	Ns
	Diabetes mellitus	181 (23.26)	26 (29.88)	207 (23.93)	Ns
	Infection	186 (23.91)	32 (36.78)	218 (25.20)	0.009
	Myopathy	164 (21.08)	25 (28.74)	189 (21.85)	Ns
	Glucocorticoid treatment stopped	453 (58.23)	36 (41.38)	489 (56.53)	0.003
	Recovery from GCA	398 (51.16)	22 (25.29)	420 (48.56)	< 0.0001
	Death	245 (37.40)	52 (66.67)	297 (40.52)	< 0.0001
	Death during treatment	75 (9.64)	30 (34.48)	105 (12.14)	< 0.0001
	Length of follow-up (mos)	70.7 (53.2)	33 (31.9)	66.9 (52.7)	< 0.0001
	Length of treatment in recovered	34.9 (26.6)	27.2 (21.5)	34.1 (26.3)	< 0.0001
	patients (mos)				
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The model has a sensitivity of 78.4% and a specificity of 75.9%; area under the curve (AUC) = 0.84. GCA: giant cell arteritis. HR: hazard ratio. CI: confidence interval. PMR: polymyalgia rheumatica.