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Abstract
Giant cell arteritis (GCA) is the most common vasculitis in adults aged ≥ 50 years in Europe. Recently, colour Doppler
ultrasonography (CDS) and positron emission tomography-computed tomography (PET/CT) have improved the diag-
nostic sensitivity. The aim of our study was to determine the incidence of GCA in a well-defined Slovenian region,
supported by the temporal artery (TA) biopsy (TAB) or CDS or PET/CT. This prospective study was conducted at the
University Medical Centre Ljubljana, the only secondary/tertiary centre in the region, serving a population of 323,297
residents aged ≥ 50 years. Patients with suspected GCA are referred either to the Department of Rheumatology, or in
case of severe visual disturbances, to the Department of Ophthalmology. We included all GCA cases diagnosed between
1 January 2012 and 31 December 2017. We diagnosed cranial GCA (c-GCA) using the American College of
Rheumatology (ACR) 1990 classification criteria and a positive TAB or TA-CDS. Large vessel GCA (lv-GCA) was
diagnosed using CDS or PET/CT. During the 6-year observation, we identified 169 incipient GCA cases (66.3% female,
median (IQR) age of 75.1 (68.6–80.0) years). Forty-two (24.8%) patients had lv-GCA, and the others had c-GCA. The
estimated annual incidence rates of GCA were overall 8.7 (95% CI 7.5–10.1), c-GCA 6.5 (95% CI 5.5–7.8) and lv-GCA
2.2 (95%CI 1.6–2.9) per 100,000 aged ≥ 50 years. GCA is the most common vasculitis in adults aged ≥ 50 years, with an
annual incidence rate of 8.7 per 100,000.
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Introduction

Giant cell arteritis (GCA) is a vasculitis of the large and
medium sized arteries, affecting the adult population over
the age of 50 years [1]. It is the most common systemic
vasculitis in Western Europe and North America, with the

reported incidence rates between 1.0 and 76.6 per 100,000
adults aged ≥ 50 years (Table 1) [2–13]. The involvement
of the cranial arteries (c-GCA), with the potential severe
complications, such as permanent visual loss and ischemic
stroke, is well known. The modern imaging modalities,
e.g. colour Doppler ultrasonography (CDS), magnetic res-
onance angiography, computer tomographic angiography,
and fluorine-18-fluorodeoxyglucose positron emission
tomography/computed tomography (PET/CT), have en-
abled us to study the involvement of other vascular terri-
tories, especially the arteries stemming from the aortic arch
and identifying the so called large vessel GCA (lv-GCA).
The frequency of lv-GCA depends on the imaging modal-
ity used, varying between 18 and 83% [14, 15]. The inci-
dence of lv-GCA has thus far not yet been systematically
studied. The aim of our prospective study was to determine
the incidence of GCA in a well-defined country region,
using not only ACR classification criteria with a positive
temporal artery biopsy (TAB) result as the gold standard
but also the results of CDS and/or PET-CT.
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Methods

Setting

This prospective study was performed at the UniversityMedical
Centre (UMC) Ljubljana, in collaboration with the Institute of
Pathology, the Medical Faculty, University of Ljubljana. The
UMC Ljubljana is the only centre providing a rheumatological
service for the adult population of both the Ljubljana and
Gorenjska regions. The patients with suspected GCA from these
two regions are referred by their family doctor or local/private
practice ophthalmologists to the Department of Rheumatology,
UMC Ljubljana, or in case of severe visual disturbances, to the
Department of Ophthalmology, UMC Ljubljana. When
suspected cases are first observed by another subspecialist (e.g.
neurologist, specialist of infectious diseases, angiologist, ear,
nose and throat specialist, etc.), a rheumatologist is regularly
consulted. The Institute of Pathology, the Medical Faculty,
University of Ljubljana processes and analyses all the TAB
samples performed in the Ljubljana and Gorenjska regions.

Patients

We included incipient GCA cases diagnosed between 1
January 2012 and 31 December 2017, who then were resi-
dents of the Ljubljana region or the Gorenjska region.

The Ljubljana region and the Gorenjska region combined had
an average adult population of 704,342; 323,297 of these were
aged ≥ 50 years (176,104 females, and 147,193males) according
to the data obtained from the Department of Demographic and
Social Statistics at the Statistical Office of the Republic of
Slovenia. More than 95% of residents were Caucasians.

Giant cell arteritis diagnosis

Patients with symptoms compatible with c-GCA needed to
fulfil the American Colleague of Rheumatology, 1990
(ACR) classification criteria, and also have a positive TAB
or the halo sign on TA-CDS. In the event of signs and symp-
toms of extracranial large artery involvement and negative
TAB or TA CDS; GCA was diagnosed when the findings of
CDS of the large arteries or PET/CT were consistent with
vasculitis. We routinely examined the large supra-aortic arter-
ies: carotid, vertebral, subclavian, axillary and brachial arteries
by CDS. Lower limb arteries (the external iliac artery, femoral
artery, popliteal artery, posterior tibial artery and the dorsal
artery of the foot) were examined only in those patients that
presented with symptoms consistent with vasculitic involve-
ment of the lower limb arteries.

In patients who were first referred to a rheumatologist, we
performed CDS prior to the initiation of glucocorticoid treat-
ment. In patients with severe visual manifestations, who were
first referred to an ophthalmologist, we performed CDS after
the initiation of glucocorticoids.

In order not to miss rare cases of GCA in the residents of the
studied regions diagnosed and managed in hospitals in other
Slovenian regions, a list of patients with TAB performed during
the study time periodwas obtained from the Institute of Pathology.

Statistical analysis

The annual incidence rate of GCA was calculated using the
average number of new GCA cases observed annually as the
numerator, and the average adult population aged 50 years or
more of the studied two regions as the denominator. The 95%

Table 1 Geoepidemiology of
GCA Country (region)/author Study period Study design Diagnosis Incidencea

Turkey/Pamuk [2] 2002–2008 Retrospect ACR criteria 1.13

Jerusalem/Bas-Lando [3] 1980–2004 Retrospect ACR criteria

Biopsy proven

11.3

9.5

Spain (Lugo)/Gonzalez-Gay [4] 1981–2005 Retrospect Biopsy proven 10.1

Sweden (Goteborg)/Petursdottir [5] 1976–1995 Retrospect Biopsy proven 22.2

Minnesota/Salvarani [6] 1950–1999 Retrospect ACR criteria 18.8

Northen Italy/Catanoso [7] 1986–2012 Retrospect Biopsy proven 5.8

Danish county/Boesen [8] 1982–1985 Prospect Biopsy proven;

clinical GCA or PMR

23.3

76.6

South Australia/Dunstan [9] 1991–2011 Retrospect Biopsy proven 3.2

Southern Sweden (County
of Skane)/Mohammad [10]

1997–2010 Retrospect Biopsy proven 14.1

Alaska Natives/Mader [11] 1983–2003 Retrospect Biopsy proven 1.0

Canada (Saskatoon)/Ramstead [12] 1998–2003 Retrospect Biopsy proven 9.4

Iceland/Baldursson [13] 1984–1990 Retrospect ARC criteria 27

GCA giant cell arteritis, ACRAmerican Colleague of Rheumatology, PMR polymyalgia rheumatica, a GCA cases
per 105 adults, aged ≥ 50 years
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confidence interval (CI) was calculated using the one-sample
Poisson rate. Statistical analyses were done using the MiniTab
v16, MiniTab Inc., USA.

Ethics committee approval

The study was approved by the National Medical Ethics
Committee.

Results

During the 6-year observation period, we identified 169 incip-
ient GCA cases (66.3% female, female tomale ratio 2.0) in the
Ljubljana and Gorenjska regions. One hundred and fifty-four
(91.1%) cases were diagnosed at the Department of
Rheumatology and 15 (8.9%) cases at the Department of
Ophthalmology. No residents from the studied regions were
diagnosed with GCA in other Slovenian hospitals. The medi-
an patient age (interquartile range (IQR)) was 75.1 (68.6–80.0,
54.6–97.5) years. The median (IQR) disease duration time
was 30 (14–60) days.

The allocation of cases according to the way of diagnosing
GCA is presented in Fig. 1. One-hundred-and-thirty-nine
(82.2%) patients fulfilled the ACR classification criteria. A
TABwas performed in 128 (75.7%) cases, and was consistent
with GCA in 108 (84.4%) cases. The remaining patients who
fulfilled ACR classification criteria had a positive TA-CDS.
Thirty patients who did not fulfil the ACR classification
criteria had either positive CDS of other arteries or PET/CT
(18 cases had positive CDS, 3 cases positive PET/CT, and 9
cases positive both CDS and PET/CT). ATABwas performed
in 9 of these 30 cases, and was positive in 3 of them. In total,

we found extracranial large vessel involvement in 42 (24.8%)
cases. The clinical characteristics of our GCA cohort are pre-
sented in Table 2. Patients with lv-GCA were significantly
younger than those with c-GCA (p = 0.001), and numerically,
but not significantly so, more often female (76.2% vs. 63.0%).

Based on the adult population of the pooled Ljubljana and
Gorenjska regions, we determined the age adjusted annual inci-
dence rate ofGCAat 8.7 (95%CI 7.5–10.1) per 100,000 adults ≥
50 years. The estimated incidence rate in females was 10.6 (95%
CI 8.8–12.7) and in males 6.4 (95% CI 4.9–8.3) per 100,000
adults ≥ 50 years. The age adjusted incidence of c-GCAwas 6.5
(95% CI 5.5–7.8) per 100,000≥ 50 years (females 7.6 (95% CI
6.0–9.4), males 5.3 (95% CI 3.9–7.0)), and the age adjusted inci-
dence of lv-GCA 2.2 (95% CI 1.6–2.9) per 100,000 ≥ 50 years
(females 3.0 (95% CI 2.1–4.2), males 1.1 (95% CI 0.6–2.0)).

The estimated incidence rate increased with patient age, and
was the highest in the age group between 70 and 79 years (20.0
(95% CI 15.9–24.8) cases per 100,000). Age and gender spe-
cific incidence rates are presented in Fig. 2. We found no sig-
nificant seasonal variations of GCA. There were 40 (23.7%), 41
(24.3%), 42 (24.8%), and 46 (27.2%) cases in spring, summer,
autumn, and winter, respectively. Nevertheless, an annual fluc-
tuation of new GCA cases was noted (the lowest number of
new GCA cases in year 2013 (20 new cases (11.8%) and the
highest number in year 2016 (37 new cases (21.9%)); this dif-
ference was statistically significant (p = 0.024) (Fig. 3).

Discussion

The epidemiology of GCA has been extensively investigated
in the past. Most studies were retrospective, relied on the ACR
1990 classification criteria, accepting the TAB as the

Fig. 1 Chart flow of diagnosing
GCA. TAB temporal artery
biopsy; CDS colour Doppler
ultrasonography; TA temporal
artery, extracranial large arteries;
PET/CT positron emission to-
mography–computed
tomography
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diagnostic gold standard, and thus focused on c-GCA and
missed lv-GCA cases [2–6, 9–13].

The present study is a prospectively designed epidemiological
study in which we, in addition to the ACR classification criteria
and a TAB, implemented CDS and PET/CT to encompass the
entire spectrum of the disease. This is the first study ever to eval-
uate the incidence of extracranial large vessel-GCA (i.e. lv-GCA).

The estimated overall incidence rate of GCA in awell-defined
region of Slovenia was 8.7 (95% CI 7.5–10.1) cases per 100,000
adults aged ≥ 50 years. The incidence rate was two to three times
lower than in the Scandinavian countries, comparable to those
from Spain, Canada, and Jerusalem, and even slightly higher

than in Italy [1, 3–5, 7, 12, 16]. The incidence rate of c-GCA
was nearly three times higher than that of lv-GCA (6.5 (95% CI
5.5–7.8) vs. 2.2 (95%CI 1.6–2.9) per 100,000 adults over the age
of 50 years). The Slovenian population of two million is demo-
graphically homogenous, thus we assume the incidence figures
are representative of the entire country.

GCA typically manifests in adults over the age of 50 years.
The incidence rate increases with the patient age and was the
highest in patients aged ≥ 80 years based on the studies from
Minnesota, South Australia, and Italy [6, 7, 9]. In our cohort,
the incidence rate peaked at 20.0 per 100,000 adults of 70–
79 years of age, who represented 46.7% of all cases.

Table 2 Clinical characteristics
of GCA cases All GCA lv-GCA c-GCA

No. of cases 169 42 127

Female gender (%) 66.3 76.2 63.0

Age (years)a 75.1 (68.6–80.0) 69.5 (64.4–78.1) 75.7 (72.2–81.6)

Disease duration (day)a 30 (14–60) 60 (30–97.5) 28 (14–45)

Constitutional symptoms (%) 69.2 71.4 68.5

Headache (%) 71.6 45.2 80.3

PMR (%) 14.2 11.9 15.0

Jaw claudication (%) 45.0 26.2 51.2

Vision disturbances (%) 33.1 19.0 37.8

Clinically abnormal TAb 62.1 38.0 69.3

TAB (%) 84.4 (108/128) 79.2 (19/24) 85.6 (89/104)

TA CDS (%) 76.9 (130/160) 54.8 (23/42) 92.4 (109/118)

ESR (mm/h)a 79 (60–104) 86 (65–109) 78 (60–102)

ESR ≥ 50 (mm/h) (%) 82.8 81.0 85.0

CRP (mg/l)a 74 (42–129) 70(40–119) 78 (60–102)

SAA (mg/l)a 276 (95–585) 437 (155–663) 251 (92–472)

ACR criteria (%) 82.2 57.1 90.5

GCA giant cell arteritis, lv-GCA extracranial large vessel GCA, c-GCA cranial GCA, PMR polymyalgia
rheumatica, TA temporal artery, TAB temporal artery biopsy, CDS colour Doppler sonography, ESR erythrocyte
sedimentation rate, CRP c-reactive protein, SAA serum amyloid A, ACR American Colleague of Rheumatology,
a median (interquartile range), b tenderness or decrease in pulse of the TA

Fig. 2 Age- and gender-specific
incidence rates of GCA
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As previously reported, we found that GCAwasmore prev-
alent in women than in men (female to male ratio of 2.0) [3, 7,
10, 13, 17]. In contrast to the reported even higher (4–5-times)
female preponderance in lv-GCA compared to c-GCA, we
found no significant difference in gender between c-GCA
and lv-GCA (female to male ratio of 2.7 and 1.4 in lv-GCA
and c-GCA, respectively) [18, 19].

In the long-term, studies of the annual fluctuations of
incidence rates that could point to potential environmental,
e.g. infectious, triggers of GCA with a cyclic pattern were
observed [4, 7]. In Olmsted county, Minnesota, there were
six peaks approximately 7 years apart during the 50 years
of observation [6]. Similar cyclic patterns, albeit of a dif-
ferent interval, were also reported from Sweden and
Jerusalem but not from Spain [3–5]. We also observed
annual fluctuations in the incidence rates although the
short 6-year observation period precluded us from observ-
ing any potential cyclic patterns.

About a quarter of our cohort had lv-GCA. Among the 42
lv-GCA patients, 24 (57.1%) fulfilled the ACR classification
criteria, and 19 out of 24 patients (79.2%) had a positive TAB.
In a previous study of lv-GCA, about 40% fulfilled the ACR
classification criteria, and fewer than 45% of patients had a
positive TAB. [19] The reason for the high rate of TAB pos-
itivity in our cohort is that we only performed the TAB in
patients with a halo sign on TA CDS.

The strengths of our study were the prospective unselected
inclusion of subjects with both c-GCA and lv-GCA by
employing a systematic fast-track work-up that included a
TAB, as well as CDS, and when deemed necessary PET/CT
for the first time in a GCA incidence study. Additionally, the
study covered two well-defined regions that represented about
a third of the entire Slovenian population, enabling us to ex-
trapolate the results to the entire country.

There were several reasons to include imaging studies in
addition to the ACR classification criteria and a TAB in the

diagnostic work-up of GCA. A TAB is a reasonably safe
and uncomplicated outpatient procedure, with two major
drawbacks. Firstly, it can be false negative, and secondly,
it is not readily available in some centres. In our c-GCA
subgroup, 14.4% of cases had a negative TAB, while it is
usually available within 24 h after presentation in our cen-
tre. By systematically employing the CDS-TA in addition
to a TAB, we improved the diagnostic sensitivity of the
GCA as shown by the TABUL study [20]. Additionally,
the present study is the first one to evaluate the incidence
of lv-GCA. Based on the observations of Diamantopoulos
et al., who found that CDS of a common carotid, axillary,
and temporal arteries yielded a 100% sensitivity for GCA
diagnosis, we mostly employed CDS of the supraaortic
arteries and lower limb arteries when the patient’s symp-
toms pointed to their involvement [21].

The drawbacks of our study were its relatively short
duration, and the failure to perform all the imaging studies
in every patient. We performed CDS-TA in 94.1% and
CDS of the large extracranial arteries in 89.3% of pa-
tients. The imaging studies were not performed in patients
with severe vision disturbances, e.g. vision loss, that were
treated with glucocorticoids prior to referral to the
Department of Rheumatology, since 2 to 4 days of gluco-
corticoids have been shown to significantly influence the
findings on CDS [22].

In conclusion, the estimated overall incidence rate of both
c-GCA and lv-GCA in Slovenia of 8.7 (95% CI 7.5–10.1)
cases per 100,000 adults aged ≥50 years was comparable with
studies from southern Europe, with the incidence rate of c-
GCA being nearly 3 times higher than that of lv-GCA, when
CDS was the predominantly used imaging modality.
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