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Abstract

Background: Giant cell arteritis (GCA) is frequently associated with aortic involvement that is likely to cause life-
threatening structural complications (aneurysm, dissection). Few studies have investigated the occurrence of these
complications, and no predictive factor has been identified so far. The aim of this study was to investigate factors
associated with the risk of aortic complications in a cohort of GCA aortitis.

Methods: Data of all patients managed with aortitis (CT or 18 FDG PET) at the diagnosis of GCA in five hospitals
from May 1998 and April 2019 were retrospectively collected. Clinical features were compared according to the
presence of aortitis symptoms. The predictive factors of occurrence or aggravation of aortic structural abnormalities
were investigated.

Results: One hundred and seventy-one patients with GCA aortitis were included; 55 patients (32%) had
symptoms of aortitis (dorsal/lumbar/abdominal pain, aortic insufficiency) at diagnosis. The median follow-
up was 38 months. Aortic complications occurred after a median time of 32 months. There were 19 new
aortic aneurysms or complications of aneurysm and 5 dissections. Survival without aortic complication
was significantly different between the symptomatic and non-symptomatic groups (Log rank, p = 0.0003).
In multivariate analysis the presence of aortitis symptoms at diagnosis (HR 6.64 [1.95, 22.6] p = 0.002) and
GCA relapse (HR 3.62 [1.2, 10.9] p = 0.02) were factors associated with the occurrence of aortic
complications.

Conclusion: In this study, the presence of aortitis symptoms at the diagnosis of GCA aortitis and GCA
relapse were independent predictive factors of occurrence of aortic complications during follow-up.
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Introduction
Giant cell arteritis (GCA) is the most frequent systemic
vasculitis, in which aortitis is present at diagnosis in 40
to 65% of cases [1, 2]. The screening for aortitis is now
consensually included in international guidelines for all
patients diagnosed with GCA [3, 4]. Aortic involvement
is not systematically evaluated, although it is a poten-
tially life threatening condition due to aortic complica-
tions such as aortic aneurysms and dissection [5–9].
Aortic complications may be present at the time of diag-
nosis but may also occur many years after the diagnosis
of GCA aortitis [9].
There are few data on the prognostic value of aortic

involvement in GCA. Overall mortality does not appear
to be increased [10, 11]. In contrast, in a cohort study of
204 GCA patients with large vessel involvement, survival
was impaired in patients with aortic aneurysm or dissec-
tion [12]. Moreover, large vessel impairment was re-
ported to be associated to higher GCA relapse rates [10,
11, 13, 14].
To date, there are no clear data on the link between

clinical presentation of aortitis, at the time of diagnosis
of GCA, and the prognosis of the disease. The aim of
this study was to evaluate clinical presentation and out-
come of GCA-related aortitis.

Methods
Patients
This study included patients diagnosed with GCA be-
tween May 1998 and April 2019 from 5 hospitals in west-
ern France. Data were collected from medical records.
Each patient had to meet at least three American College
of Rheumatology criteria for the diagnosis of GCA [15]; or
be over 50-year-old age with a biological inflammatory
syndrome and with the presence of an aortic inflammatory
disease on imaging examination (CT, MRI, PET) [3]; and
have an aortic involvement at diagnosis defined by the fol-
lowing: a circumferential aortic parietal thickening > 2.2
mm on CT/MRI, and/or a grade 2 or 3 parietal aortic hy-
permetabolism on PET [3, 16].
Symptomatic aortitis was defined by the presence

1 month before or at GCA diagnosis of one or more of
the following signs: recent, less 2 months, occurrence of
chest, dorsal, lumbar, or abdominal pain; or unknown
aortic insufficiency with recent dyspnea highlighted at
aortitis diagnosis. This signs were unexplained by any
other cause than aortitis (musculoskeletal degenerative
disease, atherosclerotic or other aortic disease).

Ethics
This study have received ethics board approval by
GNEDS (Groupe Nantais d’Ethique et de Soins) the local
ethics committee of the University Hospital of Nantes
(20200219). Each patient included in this study received

written information, and no patient objected to this
study.

Definition of study end-points
Aortic complication was defined by the occurrence, at
least 1 month after initial imaging of the aorta, of a new
aortic structural abnormality (aneurysm: thoracic aortic
diameter > 4 cm or abdominal aorta diameter > 3 cm; or
aortic dissection), or the need for aortic surgery in re-
sponse to a threatening structural abnormality (aortic
dissection, progression of the aneurysm reaching a crit-
ical size, or aortic insufficiency).
Peripheral vascular event was defined by the occur-

rence, at least 1 month after initial imaging, of one of
the following complication: limb ischemia, mesenteric or
renal ischemia, myocardial ischemia, or ischemic stroke.
GCA relapse was defined by the concomitant re-

appearance of GCA-related clinical manifestations and a
biological inflammatory syndrome (CRP ≥ 15 mg/l), or
the reappearance of a biological inflammatory syndrome
with inflammatory arterial parietal changes on CT, MRI
or PET [17–20].
Patients with non-symptomatic aortitis (noS-Ao) at

diagnosis were compared to patients with symptomatic
aortitis at diagnosis (S-Ao).
Only radiographically monitored patients were in-

cluded in the multivariate study and survival analysis.

Statistical analysis
Qualitative values were expressed in terms of numbers
and percentages. The mean comparisons were made
using t test. Frequency comparisons were made by a chi-
squared test or the Fisher test according to the statistical
headcount. Prognostic factors associated with aortic
complication were evaluated with Cox models. Hazard
ratios (HR) with their 95%CI has been estimated as asso-
ciation measures. Variables with p < 0.05 in univariate
model and all the variables already known to be con-
founding factors were candidate variables for multivari-
ate model. Survival curves were estimated with their
95% confidence interval (95%CI) using Kaplan-Maier es-
timators, and Log rank tests were performed to compare
aortic complication free survival between groups.

Results
Characteristics of the 171 patients with GCA aortitis
This study included 171 cases of GCA with aortitis at
diagnosis, whose characteristics are described in Table 1.
Aortic CT was performed at baseline in 142 patients
(83%), both CT and PET in 67 (39%), PET in 92 (54%),
and aortic MRI in 12 (7%). Ascending thoracic aorta was
involved in 123 cases (72%), aortic arch in 107 (63%), de-
scending thoracic aorta in 110 (64%), and abdominal
aorta in 95 (56%). Thoracic aortic aneurysm at GCA
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diagnosis and abdominal aortic aneurysm was present
respectively in 13 patients (23.6%) in S-Ao, 9 (7.8%) in
noS-Ao (p = 0.009), 6 (10.9%) in S-Ao, and 4 (3.4%) in
noS-Ao (p = 0.08).
Aortitis was symptomatic in 55 cases (32%), including

51% chest pain, 31% abdominal pain, 16% back pain, and
35% had previously unknown aortic insufficiency with
recent dyspnea.

Ten patients (5.8%) had undergone aortic surgery for
an inaugural complication: 5 Stanford-A aortic dissec-
tions (1 patient died), and 5 ascending thoracic aorta an-
eurysms (all underwent surgery because of the size of
the aneurysms, of which 3 were also responsible for se-
vere aortic insufficiency).
Immunosuppressive treatment was introduced in

18.1% (n = 31) of cases (12.7% in S-Ao and 20.7% in

Table 1 Population characteristics and comparison between symptomatic and non-symptomatic aortitis patients

Total
n = 171

noS-Ao
n = 116

S-Ao
n = 55

P

Characteristics at GCA diagnosis

Gender (Female) n (%) 127 (74%) 91 (78%) 36 (65%) 0.1

Mean age at GCA diagnosis (years) ± SD 70 ± 9.0 70.6 ± 8.8 68.6 ± 9.5 0.19

Headache n (%) 86 (51%) 66 (57%) 20 (39%) 0.05

Temporal pulse abnormality n (%) 33 (21%) 27 (25%) 6 (13%) 0.14

Positive TAB n (%) 102 (60%) 73 (63%) 29 (53%) 0.27

CRP at diagnosis (mg/l) ± SD 104 ± 71.4 108 ± 74.6 68.6 ± 9.5 0.19

Mandibular impairment n (%) 31 (19%) 28 (25%) 3 (6%) < 0.01

Fever n (%) 73 (43%) 57 (49%) 16 (3%) 0.17

Ophthalmological impairment n (%) 23 (14%) 19 (17%) 4 (7%) 0.16

Asthenia n (%) 139 (82%) 100 (87%) 39 (71%) 0.02

Weight loss n (%) 89 (53%) 65 (57%) 24 (44%) 0.19

PMR n (%) 37 (22%) 27 (24%) 10 (19%) 0.58

Aortic aneurysm n (%) 32 (19%) 13 (11%) 19 (35%) < 0.001

Aortic dissection n (%) 8 (5%) 2 (2%) 6 (11%) 0.01

Aortic thickening in mm± SD 4 ± 1.5 3.6 ± 1.0 4.6 ± 1.8 0.001

Cardiovascular risk factors

Arterial hypertension n (%) 75 (44%) 44 (38%) 31 (56%) 0.04

Active or withdrawn smoking < 3 years n (%) 38 (22%) 20 (17%) 18 (33%) 0.04

Hypercholesterolemia n (%) 36 (21%) 22 (19%) 14 (25%) 0.46

Obesity (BMI > 30Kg/m2) n (%) 20 (12%) 11 (10%) 9 (17%) 0.3

Diabetes n (%) 15 (9%) 10 (9%) 5 (9%) > 0.99

Treatment

Initial prednisone dose (mg/kg/d) ± SD 0.8 ± 0.2 0.9 ± 0.2 0.8 ± 0.3 0.55

Perfusion of methylprednisolone at diagnosis, n (%) 28 (17%) 24 (21%) 4 (7%) 0.046

Immunosuppressive treatment introduced at diagnosis, n (%) 7 (4%) 6 (5.5%) 1 (2%) 0.43

Antiplatelet introduced at diagnosis, n (%) 107 (65%) 75 (66%) 32 (63%) 0.78

Statin treatment introduced at diagnosis, n (%) 36 (22%) 28 (25%) 8 (16%) 0.26

Follow-up

Mean prednisone at 12months (mg/d) ± SD 7.23 ± 5.6 7.83 ± 6.5 6.12 ± 3.3 0.08

Immunosuppressive treatment introduced during follow-up, n (%) 31 (18.1%) 24 (20.7%) 7 (12.7%) 0.23

Aortic imaging during follow up ≥2 evaluations n (%) 56/98 (57%) 27/54 (50%) 29/44 (66%) 0,11

Median time between aortitis diagnosis and last aortic evaluation (months) [min-max]
24 [1–180]

23.5 [1–180] 25 [4–109] 0.77

Median follow-up (months) [min-max] 38 [0–237] 30 [0–237] 55 [7–139] 0.41

no-SAo non-symptomatic aortitis, S-Ao symptomatic aortitis, TAB temporal artery biopsy, CRP C-reactive protein, PMR polymyalgia rheumatica, BMI body
mass index
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noS-Ao (p = 0.20)): methotrexate in 23 cases, toci-
lizumab in 3 cases, azathioprine in 3 cases, and cyclo-
phosphamide in 2 cases.
At least one control imaging (CT angiography, PET, or

MR angiography) was performed for 98 patients: 44
(80%) of S-Ao patients and 54 (52%) of noS-Ao patients.
For patients who had a control imaging during follow-
up, mean duration between initial and last imaging was
35.6 months (± 34.7), mean follow-up time was 34.4
months (± 30.8) for S-Ao patients and 36.5 months (±
37.9) for noS-Ao patients (p = 0.77).
Twenty-three aortic complications occurred during

follow-up (23.5% of patients with control imaging): 15 in
S-Ao patients (34.1% with control imaging) and 8 in
noS-Ao patients (14.8% with control imaging) (p < 0.01);
these complications do not include aortic aneurysms,
dissections or surgeries that occurred at diagnosis or in
the month following the diagnosis of GCA. There were
15 new aortic aneurysms, 4 critical increase size of a
pre-existing aneurysm requiring surgery, and 4 aortic
dissections: 3 (5.5%) in S-Ao and 1 (0.9%) in noS-Ao
(p = 0.06).
Aortic complications occurred after a median delay of

27 months [2 to 101 months]. One patient died following

the rupture of an abdominal aortic aneurysm that was
not present at diagnosis. These aortic complications re-
quired surgery for 9 patients, while 3 other had contrain-
dications for surgery because of their health condition,
and 1 declined surgery. Of the 15 aortic aneurysms that
occurred during the follow-up, 11 were located on the
ascending thoracic aorta, and 4 on the abdominal aorta.

Vascular evolution and relapse in GCA aortitis patients
Multivariate cox model (Table 2) showed that the pres-
ence of aortitis symptoms at diagnosis (HR 6.64 [1.95,
22.6] p = 0.002) and GCA relapse (HR 3.62 [1.2, 10.9]
p = 0.02) were independent factors of aortic
complication.
Survival without aortic complication was significantly

different between the symptomatic and non-
symptomatic groups (Log rank, p = 0.0003) (Fig. 1).
Nineteen (35%) S-Ao and 53 (46%) noS-Ao patients

had a GCA relapse (p = 0.18); 8 (15%) S-Ao and 21
(18%) noS-Ao patients developed subsequent peripheral
vascular event (p = 0.72). Eighteen patients died during
follow-up (2 S-Ao and 16 noS-Ao, p = 0.07). Causes of
death recorded were 1 dissection of the thoracic aorta, 1
rupture of an abdominal aortic aneurysm, 5

Table 2 Univariate and multivariate Cox proportional hazards regression analyses of variables related to the occurrence of aortic
complications on radiographically monitored patients (IS Immunosuppressive treatment)

Variable Univariate analysis Multivariate analysis

Hazard ratio CI 95% p Hazard ratio CI 95% p

Age 1.02 0.96; 1.08 0.61 0.98 0.91; 1.04 0.42

CRP 0. 99 0.99; 1.00 0.54

Positive TAB 0.79 0.31; 2.02 0.62

Male gender 2.27 0.90; 5.77 0.08 1.39 0.41; 4.66 0.60

Headache 0.41 0.15; 1.13 0.09

Mandibular symptoms 0.04 0.00; 132.24 0.44

History of PMR prior to GCA diagnosis 2.00 0.58; 7.29 0.30

Symptomatic aortitis 7.54 2.17; 26.23 0.001 6.64 1.95; 22.58 0.002

Tobacco 2.26 0.86; 5.95 0.10

Hypertension 1.36 0.54; 3.44 0.51 2.50 0.92; 6.77 0.7

Hypercholesterolemia 1.73 0.65; 4.58 0.27

Obesity 0.72 0.21; 2.41 0.59

Diabetes 1.25 0.34; 4.63 0.74

Aortic aneurysm at GCA diagnosis 3.12 1.20; 8.12 0.02 2.43 0.76; 7.77 0.14

Aortic dissection 0.49 0. 06; 3.75 0.49

Aortic thickening > 3mm 1.39 0.48; 4.05 0.54

Perfusion of methylprednisolone at diagnosis 0.43 0.00; 119.63 0.44

Prednisone 1 mg/kg/d at diagnosis 0.37 0.14; 0.99 0.05

IS at GCA diagnosis 0.05 0.00; 580 e109 0.84

Antiplatelet at diagnosis 1.44 0.51; 4.04 0.49

GCA relapse 1.31 0.48; 3.56 0.60 3.62 1.21; 10.89 0.02
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cardiovascular causes, 3 infections, 1 cancer, and 1 se-
vere hemorrhage.

Discussion
This present study is the first aimed to assess the prog-
nostic impact of symptomatic aortitis in a large cohort
of GCA patients with well-documented aortitis at
diagnosis.
Patients with symptomatic aortitis had significantly

more cardiovascular risk factors (smoking, hypertension)
than asymptomatic patients, suggesting a potential add-
itional effect leading to severe aortic involvement. In ac-
cordance to the literature, the aorta was mostly affected
in its thoracic segment, especially the ascending thoracic
aorta [1, 2]. Aortic aneurysms may be present at the
time of diagnosis of GCA, concerning between 4 and
23% of patients [1, 2]. In our present study, exclusively
including patients with well-documented aortitis, this
frequency was quite high (19%). At diagnosis or during
follow-up, de Boysson et al. reported the discovery of
aortic aneurysms in 11% of patients with aortitis, but
also in 7% of GCA patients without aortitis [11]. In this
study, an aortic aneurysm or dissection was inaugural in
23.4% of patients, with a need for surgery at diagnosis in
5.8% of all patients. These data support the interest of
performing aorta imaging at diagnosis of GCA [4].
In our experience, patients with non-symptomatic aor-

titis received more frequently Methylprednisolone
pulses. This is in part due to a higher frequency of ocu-
lar involvement in these patients. The use of immuno-
suppressive treatment during follow-up remained
infrequent (18.1% of all cases) and mainly used for se-
vere or resistant forms.
In case of aortitis, control imaging should be used to

assess evolution and detect structural complications.
The lack of systematic monitoring probably leads to an
underestimation of the actual number of aortic compli-
cations. In the presence of aortitis, imaging at 1 and

2 years from the diagnosis may be considered to assess
wall inflammation and screen for aortic aneurysms; later
imaging can be discussed in case of multiple relapses or
corticosteroid dependence.
During GCA, possible predictive factors of aortic com-

plication (aneurysm, dissection) have already been sug-
gested: coronary artery disease and hypercholesterolemia
[7, 12], arterial hypertension and PMR at diagnosis [21],
and presence of aneurysms of the subclavian arteries
[22], but prospective studies are lacking to assess this
important issue. In a study including 549 patients, aortic
inflammation has been described as the best predictor of
aortic dilation [11]. In our own previous study, aortitis at
the diagnosis of GCA was associated to higher cortico-
steroid dependence and higher cardiovascular mortality
[8].
In this study, 23.5% of patients (14.8% of noS-Ao pa-

tients and 34.1% of S-Ao patients) developed an aortic
complication after a median delay of 27 months, which
is quite similar to the 2.5 years found in the historical
study by Evans et al. [5]. Moreover, we found that symp-
tomatic aortitis at diagnosis was associated to a signifi-
cantly higher risk of developing aortic complications,
with hazard ratio at 6.64. The presence of aortitis symp-
toms could therefore reflect a disease with locally more
severe inflammation that is the basis for structural dam-
age. The interpretation of the prognosis of symptomatic
aortitis must be careful because it also can be argued
that advanced aortic disease at GCA diagnosis has un-
favorable prognosis due to a significant diagnostic delay
or a prior aortic disease.
This study presents an original concept with the

search for clinical signs of aortitis at GCA diagnosis. If
these results are confirmed, imaging could help identify
patients with more aggressive aortitis.
Our study has several limitations: with the potential

data capture errors and missing data that are inherently
an issue with all retrospective data collection and short

Fig. 1 Survival without aortic complication: comparison according to the presence of aortitis symptoms at GCA diagnosis on radiographically
monitored patients
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median follow-up. Although the initial dose of cortico-
steroid therapy was the same in both groups, tapering
schedules were not standardized, and the use of im-
munosuppressive therapy was not standardized. More-
over, for most patients, control modalities and blood
pressure objectives were not clearly indicated. Only
18.1% of the cohort were treated with additional im-
munosuppression despite recent EULAR recommenda-
tions [23] since this is a cohort with patients included
over a long period with some patients exclusively man-
aged with steroids. The follow-up time limited the ability
to capture aortic complication that can occur 5–10 years
after diagnosis.
In addition, clinical signs associated with symptomatic

aortitis are non-specific: pain or dyspnea is very frequent
in elderly population; however in this study, symptom-
atic aortitis was retained after exclusion of musculoskel-
etal degenerative disease and atherosclerotic or other
aortic disease that could explain these symptoms.
Several aortic CT scans performed were not synchro-

nized to the heart rate (limiting the analysis of the as-
cending thoracic aorta) and some had no late arterial
phase to evaluate aortic parietal contrast; follow-up im-
aging was not systematic and was performed at widely
varying times.
If these data are confirmed in prospective studies, a

more intensive initial treatment for symptomatic aortitis
at diagnosis—with initial corticosteroid therapy com-
bined with immunosuppressive therapy—could be
evaluated.
The management of cardiovascular risk factors is also

fundamental, including blood pressure monitoring with
self-measures, a strict goal for LDL cholesterol level,
smoking cessation, and regular physical activity.

Conclusion
Aortitis in GCA may lead to severe complications like
aneurysm or dissection. Patients who have symptomatic
aortitis, mainly chest and abdominal pain, at the time of
diagnosis of GCA, could represent a distinct sub-group
of aortitis with more aortic aneurysm or dissection dur-
ing follow-up than patients with non-symptomatic aorti-
tis. Prospective studies are needed to confirm our
results. In order to take better care of these patients, rec-
ommendations on the frequency and modalities of aortic
imaging remain to be defined.
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