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Abstract

Aims: To identify factors associated with vascular events in patients with giant cell arteritis
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Methods: We performed a retrospective study of GCA patients diagnosed over a 20-year-

period, who all underwent vascular imaging evaluation at diagnosis. Symptomatic vascular
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We performed a retrospective study of GCA patients diagnosed over a 20-year-period,
who all underwent vascular imaging evaluation at diagnosis.

Patients with symptomatic vascular event (VE+) and without (VE-) were compared, and
risk factors were identified in a multivariable analysis.

Thirty-nine patients experienced at least one symptomatic vascular event during
follow-up, with a median time of 21.5 months.

Arterial hypertension, diabetes, lower limbs arteritis or vascular complication at
diagnosis were significantly more frequent in VE+ patients, as an abnormal CT-scan
at diagnosis, aortitis, particularly of the descending thoracic aorta and atheroma.
Deaths were more frequent in the VE+ group.

Among 254 GCA patients, 39 experienced at least one vascular event during
follow-up.

Aortic surgery, stroke, upper and lower limb ischemia were vascular event risk
factors.

Aortic atheroma and descending thoracic aorta aortitis on CT-scan were vascular
event risk factors.

This study on GCA cases with large vessels imaging at diagnosis, showed that aortic
surgery, stroke, upper or lower limb ischemia, aortic atheroma and aortitis of the
descending thoracic aorta on CT-scan, at GCA diagnosis, were independent predictive

factors of a vascular event.

Introduction

Giant cell arteritis (GCA) is a form of vasculitis
primarily affecting people over age 50 years,
affecting cranial arteries and also extracranial
large vessels, mainly aorta and supra-aortic
trunks. In this affection, parietal vascular inflam-
mation may favor arterial structural lesions such
as luminal occlusions causing ischemic complica-
tions, or arterial dilatations/aneurysms, especially
on the aorta, leading to potential lethal aortic dis-
section. Cardiovascular and cerebrovascular mor-
tality are 1.5-2times greater than in the general
population,! with increased risk for myocardial
infarction, stroke and peripheral vascular
ischemia.?3 In addition, traditional cardiovascu-
lar risk factors are frequent in GCA patients, and
also promote ischemic complications.* The risk of
an aortic aneurysm occurrence in GCA patients,
particularly a thoracic aneurysm, is 2—17.3 times>®
higher than in the general population.

Moreover, aortic dissection, which is one compli-
cation of these aneurysms, is associated with an
increased mortality.”® Very few and controversial
studies have been conducted so far trying to iden-
tify predictive factors of large-artery complica-
tions in GCA patients.”>%-11

The improvement of imaging techniques has
made it possible to better describe vascular
abnormalities, particularly aortic involvement,

present from the time of diagnosis, and this has
led to recommendations for carrying out these
examinations.!13

The aim of this study was to identify factors asso-
ciated with subsequent vascular events in a cohort
of GCA patients who underwent systematic large-
vessel imaging assessment at diagnosis.

Methods

Patients and definitions

In this monocentric retrospective cohort study,
GCA patients, diagnosed between April 1998
and April 2018, were included.

Patients fulfilled the GCA American College of
Rheumatology (ACR) 1990 criteria or they had age
over 50years, C-reactive protein >10mg/L. and one
or more GCA clinical signs and involvement of large
vessels with wall inflammation on imaging.!>-14

Each patient had an imaging assessment of large
vessels at diagnosis of GCA, by CT-scan, and/or
positron emission tomography (PET)-scan and/
or angio-magnetic resonance imaging (MRI).
Patients had to have a minimum follow-up of
6 months. Clinical, biological and radiological
data were collected in a standardized anonymized
electronic form.
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The choice of treatment was at the discretion of
the physician and respected current recommenda-
tions.12:1516 In this monocentric study, the tapering
in corticosteroid treatment was standardized with
an initial dose between 0.7 and 1mg/kg per day
with a decrease of 10 mg every 2— 3 weeks initially.
In the case of cortisone sparing or relapse requiring
immunosuppressive treatments, methotrexate was
used as first-line treatment at 0.3 mg/kg per week
in the absence of contraindications. Three investi-
gators reviewed medical records. When performed,
Doppler ultrasound data were also recorded.

GCA large vessel involvement at CT-scan was
defined by: an inflammatory involvement of the
vessel wall described by the radiologist (with a cir-
cumferential parietal thickening), aortic ectasia,
aneurysm, dissection, stenosis and thrombus,
atheroma excepted.

An aortic involvement at diagnosis was defined by
aortitis (circumferential aortic parietal thickening
>2.2mm on CT-scan/MRI, and/or a grade 2 or 3
parietal aortic hypermetabolism on PET-scan),
aneurysm (a thoracic aortic diameter>4cm or
abdominal aorta diameter >3cm) or by aortic
dissection.

The 8F-fluorodeoxyglucose (FDG) uptakes were
analyzed with visual grading. FDG uptake in aorta
and its main branches was graded according to
liver FDG uptake: grade 0, no vascular uptake;
grade 1, vascular uptake less than liver uptake;
grade 2, vascular uptake equal to liver uptake;
grade 3, vascular uptake greater than liver uptake.!?

On CT-scan and Doppler ultrasound, inflamma-
tory involvement of the peripheral arteries was
defined by long circumferential hypoechoic thick-
ening greater than 1 mm without atherosclerotic
lesion (calcification or irregular soft atheroma).
Atheroma was evaluated for each patient in iliac,
common femoral, subclavian and axillary arteries
for atheromatous lesions according to Berthod
et al.'® on CT-scan or Tatsumi et al.!® if patients
had only PET-scan. In addition, for patients with
peripheral CT-scan, the same methodology was
applied. Moreover, ultrasound scans were per-
formed by OE, JC, MA and CD, who are physi-
cians with extensive experience in large vessel
vasculitis (LVV).

Symptomatic vascular events were defined as the
occurrence of any symptomatic aortic event

(dissection, aneurysm rupture, or development
of a symptomatic aneurysm with dyspnea, tho-
racic or abdominal pain, requiring emergency
surgery or an increase in specific treatment like
immunosuppressive drugs), stroke, myocardial
infarction, limb or digestive ischemia and de novo
lower limbs arteritis stage 3 or 4. Vascular events
occurring at GCA diagnosis were not taken into
account to form groups with (VE+) or without
(VE-) symptomatic vascular events; only vascu-
lar events occurring during follow-up were taken
into account to classify patients in VE+ or
VE-— groups.

This study has been conducted in compliance
with the Declaration of Helsinki principles and
has received ethics board approval by GNEDS
(Groupe Nantais d’Ethique et de Soin), the
local ethics committee of the University Hospital
of Nantes (20200108). Each patient included in
this study received written information and no
patient objected to this study. The need for
written informed consent was waived by the
ethics committee because of the retrospective
study design (French public health code article:
L1121-1).

Statistical analysis

Quantitative variables were described as median
(Quartile 1-Quartile 3) and mean (*£SD).
Qualitative variables were described as number
(%). The two patient groups with symptomatic
vascular events (VE+) and without (VE—) were
compared using the Fisher exact test for categori-
cal variables and Student tests (Mann—Whitney
test when 7n<30) for quantitative variables.
Univariable Cox model was used to identify fac-
tors associated with a vascular event. All baseline
variables with a p-value <0.20 in univariable anal-
ysis and cardiovascular risk factors, statin and
antiplatelet drug at diagnosis,?° variables already
known to be confounding factors of vascular
events, were included in multivariable Cox model.
The hazard ratio (HR) and the confidence inter-
vals are presented in the tables. No correction for
multiple testing was performed. All p-values were
two-sided and p-values <0.05 were considered
statistically significant.

The multivariable analysis has been performed on
229 patients who had a CT-scan, for quality and
statistical consistency. The statistical analysis was
performed with SPSS v.26 (IBM Corp.).
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Patients identified giant cell
arteritis (GCA) by medical
information department code

n=3804
Patients miscoded
n=171
Patients with GCA
n=633

No large-vessel
imaging at diagnosis
n=349

Patients with GCA assessed by a
large-vessel imaging at diagnosis

n=284
Less than 6 months of
follow-up or
insufficient data
Included patients n=30
n= 254

Figure 1. Flow-chart of GCA patients selection.

Results

Cohort description

This study included 254 patients (Figure 1) [186
women (73.2%)], with a median follow-up of
32.5months. Median age at diagnosis was
72years. In terms of cardiovascular risk factors,
obesity was present in 8% of patients, arterial
hypertension in 42.5%, diabetes mellitus in 11%
and hypercholesterolemia in 23.2%.

One hundred and sixty patients (63%) had a
large-vessel involvement, all types of imaging
included; 229 patients had a CT-scan at diagno-
sis. On CT-scan, 110 patients had aortitis, with a
mean aorta wall thickening of 4.2mm = 1.9 and
40 patients had aortic aneurysm or ectasia.

Among the 79 patients who had a PET-scan, 56
(70.9%) had an inflammatory involvement, as
69.2% of the 13 patients who had an angio-MRI,
43.4% of the 122 patients who had a supra-aortic
trunks Doppler ultrasound and 36.1% of the 97
patients who had a lower limbs and aortic Doppler
ultrasound.

Vascular events
Thirty-nine patients (15.4%) experienced at least
one vascular event during follow-up, with a

median time to event of 21.5 months. Aortic com-
plication occurred in 7.1% of patients (z=18),
limb ischemia in 5.5% (n=14), myocardial
ischemia in 13 patients, stroke in 12 and de novo
lower limbs arteritis stage 3 or 4 in nine.
Mesenteric ischemia happened in two patients.

At GCA diagnosis, 10 patients (4%) had aortic
surgery, six (2.4%) had stroke, six (2.4%) upper
limb ischemia, four (1.6%) lower limb ischemia,
one (0.4%) myocardial infarction and one (0.4%)
mesenteric ischemia. Patients who had a vascular
event during follow-up had significantly more
aortic surgery, stroke, and upper and lower limb
ischemia at GCA diagnosis.

Among the 10 patients who had aortic surgery at
diagnosis, five experienced a new aortic event
during follow-up; one of them had also stroke and
another one myocardial ischemia. Moreover,
among the five patients who did not experience a
new aortic event, one experienced myocardial
ischemia and limb ischemia.

Three of the six patients who had stroke at
diagnosis experienced a new stroke during fol-
low-up. Three (50%) of the patients with an
upper limb ischemia at diagnosis had a new
limb ischemia during follow-up, as three (75%)
of the patients who had limb ischemia at
diagnosis.

Comparison of the groups

The comparison of clinical (including vascular
events at the start of the study) and biological
characteristics at diagnosis is summarized in
Table 1: arterial hypertension (p=0.03), diabetes
(p=0.02), lower limb arteritis (p=0.001), aortic
surgery (p=0.001), stroke (p=0.049), upper limb
ischemia (p=0.049) and lower limb ischemia
(p=0.01) at diagnosis were significantly more fre-
quent in VE+ patients, as follow-up duration was
longer (p=0.03).

Median time between diagnosis and initiation of
corticosteroids did not differ between the two
groups (0days, p>0.99), with an initial dose of
corticosteroids at 0.8 = 0.2 (median 0.7 mg/kg per
day) in the VE— group and 0.8+ 0.2 (median
0.9mg/kg per day) in the VE+ group (p=0.36).
VE- patients received methylprednisolone infu-
sions at diagnosis in 16.4% of cases versus 12.8%
for the VE+ (»p=0.81) and 60.5% of VE+
patients received an antiplatelet drug at diagnosis
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Table 1. Comparison of clinical and biological characteristics at diagnosis in giant cell arteritis patients with
or without vascular event during follow-up.

Without vascular event

n=215
n/available data (%)

With vascular event
n=39
n/available data (%)

p-value

Clinical characteristics

Mean age at diagnosis

Male

Arterial hypertension
Hypercholesterolemia

Smoking

Diabetes mellitus

Obesity, BMI>30kg/m?

Positive temporal artery biopsy
Temporal artery tenderness or swelling
Weight loss

Mean weight loss, kg

Fever

Headaches at diagnosis

Jaw claudication

Scalp tenderness

Ophthalmological signs

Polymyalgia rheumatica

Peripheral musculoskeletal manifestation
Cough

Chest pain

Abdominal pain

Vascular events at diagnosis

Aortic surgery
Stroke

Upper limb ischemia
Lower limb ischemia
Myocardial infarction
Mesenteric ischemia

Lower limbs arteritis stage I1/111/IV

Biological characteristics

ESR, mm/h, mean * o (median)
CRP, mg/L, mean + ¢ (median)
Hb, g/dL, mean =+ ¢ (median)

Platelets, G/L, mean = o (median)

Follow-up duration, months, mean *+ ¢ (median)

71.9+8.7
58/215 (27.0)
85/215 (39.5)
46/215 (21.4)
32/215 (14.9)
19/215 (8.8)
14/212 (6.6)
140/210 (66.7)
60/202 (29.7)
100/212 (47.2)
2.9+35
68/214(31.8)
131/214 (61.2)
60/214 (28.0)
50/213 (23.5)
40/214 (18.7)
49/213 (23.0)
55/204 (27.0)
40/211(19.0)
17/213 (8.0)
12/209 (5.7)

4/212(1.9)
3/213 (1.4)
3/212 (1.4)
1/211 (0.5)
1/212 (0.5)
0/212(0.0)
11/213 (5.2)

78.5 +33.8 (80)
105.3 £ 79.1(85)
11.2+1.6 (11.3)

412.1+133.7 (401)
49.7+99.2 (28)

72.3+8.2
10/39 (25.6)
23/39 (59.0)
13/39 (33.3)
5/39 (12.8)
9/39 (23.1)
6/39 (15.4)
27/38 (71.1)
5/34 (14.7)
15/39 (38.5)
3.0+ 44
14/38 (36.8)
19/39 (48.7)
8/39 (20.5)
8/39 (20.5)
6/39 (15.4)
7/38 (18.4)
9/38 (23.7)
8/38 (21.1)
4/39 (10.3)
1/38(2.6)

6/39 (15.4)
3/39(7.7)
3/39(7.7)
3/39(7.7)
0/39 (0.0)
1/39 (2.6)
9/39 (23.1)

80.3+25.8(79)
112.1%£73.7 (95)
11.0+1.7 (10.5)

413.8£169.0 (406.5)
85.4 +61.9 (65)

0.79
>0.99
0.03
0.14
>0.99
0.02
0.10
0.70
0.09
0.38
0.90
0.57
0.15
0.43
0.83
0.82
0.67
0.84
0.82
0.54
0.69

0.001
0.049
0.049
0.01
>0.99
0.15
0.001

0.90
0.62
0.37

0.94
0.03

Data are expressed as mean + ¢ (median) and number (percentage), n (%). Bold p value are <0.05.
BMI, body mass index; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; Hb, hemoglobin.
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Table 2. GCA treatments at diagnosis and during follow-up.

Without vascular event With vascular event p-value

n=215 n=39

nfavailable data (%) n/available data (%)
Delay between diagnosis and onset of corticotherapy, days 11.8 =54.2 (0) 11.8+23.6 (0) >0.99
Initial dose/weight of prednisone, mg/kg per day) 0.8+0.2(0.7) 0.8+0.2(0.9) 0.36
Methylprednisolone infusion at diagnosis 35/213 (16.4%) 5/39 (12.8%) 0.81
Immunosuppressive drug at diagnosis 8/208 (3.8%) 0/38 (0.0%) 0.61
Platelet antiaggregant at diagnosis 121/209 (57.9%) 23/38 (60.5%) 0.85
Statin at diagnosis 40/208 (19.2%) 13/38 (34.2%) 0.05
Conversion enzyme inhibitor at diagnosis 23/201 (11.4%) 7/37 (18.9%) 0.27
Prednisone dose at month 3, mg/day 21.4+10.8 (20) 25.3+16.0(20) 0.07
Prednisone dose at month 6, mg/day 11.0+ 6.8 (10) 15.4+12.6 (10) 0.06
Prednisone dose at month 12, mg/day 6.1+5.5(5) 6.6+ 4.2(6) 0.14
Prednisone dose at month 18, mg/day 4.3+5.9(5) 5.6 +4.1(5) 0.02
Prednisone dose at month 24, mg/day 4.0+6.9(3) 4.8+4.9(5) 0.18
Prednisone dose >5mg/day in the latest news 33/174 (19.0%) 4/30 (13.3%]) 0.61
Prednisone dose = 0 mg/day in the latest news 77/173 (44.5%) 16/31 (51.6%]) 0.55
Use of an immunosuppressive drug during follow-up 45/184 (24.5%) 9/34 (26.5%) 0.82
Delay between diagnosis and the use of an 11.8 +14.1 (5) 22.6 = 24.6 (12.5) 0.04

immunosuppressive drug, months

Data are expressed as mean = ¢ (median) and number (percentage), n (%). Bold p value are <0.05.

versus 57.9% (p=0.85) of VE— patients (Table 2).
An immunosuppressive drug was used during
follow-up in 46 patients [26.5% of VE+ versus
24.5% of VE— (p=0.82)], in the context of a first
relapse in 26 patients, a second relapse in 13
patients, a third relapse in three patients and early
corticoresistance in one patient.

Among the 54 patients who received an immuno-
suppressive drug, 39 received methotrexate,
seven hydroxychloroquine, six azathioprine, five
tocilizumab, two cyclophosphamide and one
leflunomide.

CT-scan characteristics at diagnosis are shown in
Table 3: GCA large vessel involvement at diagno-
sis (p=0.04), aortitis (p=0.01), particularly of
the descending thoracic aorta (p=0.03) and ath-
eroma (p=0.03) were more frequent in VE+
patients.

The comparison of vascular involvement in the
two groups, for patients who had PET-scan and/
or angio-MRI, did not show any difference.
Concerning Doppler ultrasound (Supplemental
material Table 1 online), we found more inflam-
matory involvement in the VE+ group at diagno-
sis in popliteal arteries (33.3% wersus 8.6%,
»=0.02).

The characteristics of the groups according to the
presence of at least three ACR criteria for GCA or
LVV without ACR criteria are presented in the
Supplemental Table 2. The occurrence of vascu-
lar events during follow-up was not significantly
different between these groups.

Predictors of symptomatic vascular event
In multivariable Cox analysis (Table 4), aortic
surgery, upper limb ischemia, lower limb
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Table 3. CT-scan data at diagnosis.

Without vascular event  With vascular event  p-value
n=215 n=39
n/available data (%) n/available data (%)
GCA large vessel involvement at CT-scan? 97/193 (50.3) 25/36 (69.4) 0.04
Atheroma 38/145 (26.2) 14/30 (46.7) 0.03
Aortitis 86/175 (49.1) 24/32(75.0) 0.01
Descending thoracic aorta 67/175 (38.3) 18/30 (60.0) 0.03
Ascending thoracic aorta 59/173 (34.1) 9/29 (31.0) 0.83
Abdominal aorta 57/167 (34.1) 14/30 (46.7) 0.21
Aortic ectasia 11/176 (6.3) 3/32(9.4) 0.45
Aortic aneurysm 23/177 (13.0) 8/32 (25.0) 0.10
Aortic dissection 5/176 (2.8) 3/32(9.4) 0.10
Aortic stenosis 2/174(1.1) 1/32 (3.1) 0.39
Aortic thrombus 5/175 (2.9) 2/32(6.3) 0.29
Inflammation of carotids 13/67 (19.4) 3/12 (25.0) 0.70
Inflammation of the brachiocephalic trunk ~ 29/141 (20.6) 2/13 (15.4) 0.99
Inflammation of arm arteries 33/147 (22.4) 8/18 (44.4) 0.08
Inflammation of lower limbs arteries 29/149 (19.5) 5/20 (25.0) 0.55

aGCA large vessel involvement at CT-scan: inflammation of the vessel wall, aortic ectasia, aneurysm, dissection, stenosis

and thrombus, atheroma excepted. Bold p value are <0.05.
CT, computed tomography; GCA, giant cell arteritis.

ischemia, aortic atheroma and aortitis of the
descending thoracic aorta on CT-scan at diagno-
sis were associated with the occurrence of vascu-
lar complication during follow-up. Baseline
variables assessed in the model are shown in
Supplemental Table 3.

Follow-up and deaths

One hundred and seventeen of our 254 patients
relapsed at least once during follow-up, with 59%
(23/39) of VE+ patients versus 43.7% (94/215) of
VE- patients (»p=0.08). Among relapsing
patients, 30.4% of VE+ patients relapsed more
than two times, versus 15.9% of VE— (p=0.14).

At the end of the follow-up, the number of deaths
in the VE+ group was higher (37.1% wersus
10.3%, p=0.0003), with vascular deaths in 50%
of cases in the VE+ group wversus none in the
VE- (p=0.08).

Discussion

To our knowledge, our study is the first to assess
the factors associated with vascular complications
during GCA in a large cohort of patients who all
had a detailed arterial evaluation at diagnosis.

First, in arterial evaluation, the interpretation of
the images is sometimes complex. There are typi-
cal images of aortitis or atheromatous lesion on
CT-scan, PET-scan and angio-MRI, but some-
times some soft atheromatous lesions are difficult
to distinguish from inflammatory lesions.19-21-24
Moreover, calcifications can be found in ather-
omatous plaques as in old inflammatory lesions
t00.25’26

Interestingly, where our results showed that 15%
of cases experienced at least one vascular event
during follow-up, with a median time to event of
21.5months, a retrospective cohort of 168
patients from 1950 to 1998 found 27% of
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Table 4. Variables associated with a vascular event in giant-cell arteritis in a Cox proportional hazard model.

Variables at diagnosis Univariate HR (95%CIl) p Multivariate HR (95% Cl) p-value
Arterial hypertension 1.68 (0.84-3.33) 0.14 1.32 (0.44-3.90) 0.62
Hypercholesterolemia 1.98 (0.96-4.09) 0.07 2.12 (0.65-6.94) 0.21
Diabetes mellitus 2.14(0.92-4.95) 0.07 2.77 (0.86-8.96) 0.09
Aortic surgery 7.27 (2.94-17.97) <0.0001 10.46 (1.41-77.80) 0.02
Stroke 7.76 (2.30-26.22) 0.001 22.32(3.69-135.05) <0.001
Upper limb ischemia 8.91 (2.61-30.44) <0.0005 20.27 (2.05-200.12) 0.01
Lower limb ischemia 5.28 (1.24-22.52) 0.02 76.57 (2.89-2027.69) 0.009
Lower limbs arteritis stage II/11l/IV 3.80 (1.70-8.48) 0.001 3.18 (0.85-11.91) 0.086
Atheroma at CT-scan 1.95(0.91-4.18) 0.09 3.06 (1.06-8.82) 0.04
Aortic aneurysm 1.93 (0.82-4.57) 0.13 2.09 (0.48-9.01) 0.32
Aortic dissection 2.84(0.67-12.08) 0.16 2.74(0.22-34.69) 0.44
Aortitis of descending thoracic aorta 2.06 (0.95-4.44) 0.07 4.64 (1.56-13.75) 0.006
Aortitis of abdominal aorta 2.00 (0.92-4.34) 0.08 0.64 (0.20-2.03) 0.45
Statin at diagnosis 2.56 (1.20-5.46) 0.01 0.72 (0.13-4.08) 0.71
Antiplatelet drug at diagnosis 1.47 (0.71-3.08) 0.30 3.27 (0.84-12.70) 0.09

Cl, confidence interval; CT, computed tomography; HR, hazard ratio. Bold p value are <0.05.

vascular complications.® These included 18%
aortic complications and 13% stenosis of other
large vessels, with a longer median follow-up
(7.6years versus 32.5months here). However, in
this study, complications detected within 1year
prior to the diagnosis of GCA or thereafter were
taken into account: this difference in the protocol
might also explain the greater number of
complications.

Nuenninghoff ez al.® found cranial symptoms
(headache, scalp hypersensitivity, abnormal tem-
poral arteries) to be protective factors for large-
artery stenosis (HR: 0.10), as well as an increased
erythrocyte sedimentation rate (HR: 0.80).
Hyperlipidemia and coronary artery disease were
associated with aortic aneurysm and/or dissection
(p<0.05 for both). However, in that study,
96.1% of the patients had a positive cranial artery
biopsy at diagnosis (so more cranial forms) versus
67.3% in ours.

In our study, hypertension, diabetes, lower limb
arteritis, and a vascular event at diagnosis were

significantly more frequent in VE+ patients. This
is consistent with the work of Gonzalez-Gay et al.,
in which the presence of traditional cardiovascular
risk factors at the time of diagnosis of GCA signifi-
cantly increased the risk of developing at least one
severe ischemic complication (odds ratio=1.79).4

In our study, in multivariate analysis, aortic sur-
gery (HR: 10.5), stroke (HR: 22.3), upper limb
ischemia (HR: 20.3) and lower limb ischemia
(HR: 76.6) at diagnosis were risk factors for vas-
cular events during follow-up. The presence of a
prior vascular disease, favored by cardiovascular
risk factors, leading to atheroma lesions, could
promote the emergence of large-vessel complica-
tions. A synergistic effect of atheromatous and
inflammatory arteritis, with a more severe and
earlier involvement (vascular events at diagnosis)
in patients who will present a vascular event dur-
ing follow-up, may even be suggested,?” hence the
importance of atheroma and therefore the control
of cardiovascular risk factors. Thus, associated
with a specific treatment of GCA, it seems very
important to handle carefully cardiovascular risk
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factors, especially diabetes and hypertension, in
order to limit the occurrence of aneurysmal evo-
lution?® and vascular events.

CT-scan at diagnosis was more often abnormal in
VE+ patients, with an aortitis and in particular of
the descending thoracic part of the artery.
Multivariate analysis confirmed the aortitis of the
descending thoracic aorta on CT-scan at diagno-
sis as a risk factor for vascular event during
follow-up (HR: 4.6). The presence of aortitis at
diagnosis may indicate an extensive extracranial
involvement of the disease and therefore a par-
ticular vascular phenotype may be thought to be
inherently different (with more structural abnor-
malities such as aneurysms, ectasia, thickening).
This phenotype would be more prone to dissec-
tions, aortic aneurysm ruptures and ischemic
complications of large vessels.

Preferential involvement of the aorta with signifi-
cant parietal thickening in newly diagnosed GCA
patients has originally been demonstrated by
our group,?® compared with control patients. It
preferentially involved the ascending thoracic
aorta, which is also the preferential site of aneu-
rysm in patients with GCA and abdominal aorta.

In the present study, VE+ patients had more fre-
quently atheroma on CT-scan at diagnosis (HR:
3.1). It can sometimes be very challenging to dis-
tinguish an authentic atheromatous lesion from
an old post-inflammatory lesion with calcification
using current imaging techniques. Thus, ather-
oma could be a stigma of a long-standing disease
in a pauci-symptomatic form, or could mark a
particular phenotype.

On Doppler evaluation, VE+ patients had a sig-
nificantly more frequent involvement of the
popliteal and digestive arteries, suggesting that
the Doppler exploration of these vascular axes,
especially since popliteal arteries are not visual-
ized on the aortic CT-scan, is of particular inter-
est. These data are also consistent with our
findings: extensive involvement of GCA at diag-
nosis would then be associated with more vas-
cular events.

Missing data, associated with the retrospective
nature of the study, are its main limitation. The
choice of treatment was at the discretion of the
physician, hence a lack of standardization of treat-
ment tapering modalities, although our results

show that the median corticosteroid doses from 3
to 24months are fully consistent with current
recommendations.12.14-16,30,31

An additional limitation is inherent in the pres-
ence of cardiovascular risk factors in patients,
whose control could not be assessed.
Recommendations for the management of these
factors have also evolved over time.

Conclusion

In a large cohort of patients who all had a large-
vessel imaging assessment at GCA diagnosis, we
show that the presence of aortic atheroma, aortitis
of descending thoracic aorta at CT-scan and a
history of aortic surgery, stroke, or upper or lower
limb ischemia at diagnosis are associated with the
development of symptomatic vascular complica-
tion. These results must be confirmed on a pro-
spective cohort, but they support the importance
for prognosis of assessing large vessels at diagno-
sis, and implementing strict control of GCA and
cardiovascular risk factors, especially diabetes
and hypertension.
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