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ABSTRACT

Objective The main study objective was to determine
how giant cell arteritis (GCA) is diagnosed in our clinical
practice and whether the EULAR recommendations have
influenced the diagnostic procedures used.

Methods ARTEritis of the Rheumatology Spanish Society
-Sociedad Espafiola de Reumatologia (ARTESER) is a
multicentre observational retrospective study conducted

in 26 hospitals with support from the Spanish Society of
Rheumatology. All patients diagnosed with GCA between

1 June 2013 and 29 March 2019 were included. The gold
standard for the diagnosis of GCA was the judgement

of the physician in charge, according to clinical criteria,
supported by data available from laboratory tests, imaging
studies (ultrasound, positron emission tomography (PET)
and MRI/CT angiography) and temporal artery biopsy (TAB)
when available.

Results We included 1675 patients with GCA (mean
age=+SD (76.9+8.1) years, 1178 women (70.3%)). Of these,
776 patients had a positive TAB (46.3%), 503 (30.0%)
positive ultrasound, 245 positive PET (14.6%) and 64
positive MRI/CT angiography (3.8%). These percentages
changed substantially over the study. From 2013 to 2019,
the use of ultrasound in diagnosis grew from 25.8% to
52.9% and PET from 12.3% to 19.6%, while use of TAB
decreased from 50.3% to 33.3%.

Conclusions Biopsy was the most widely used diagnostic
test for confirming GCA, but use of imaging as a diagnostic
tool has grown in recent years. Following publication of the
2018 EULAR recommendations, ultrasound has displaced
biopsy as the first-line diagnostic test; TAB was performed
in a third and PET in a fifth of cases.

INTRODUCTION

Giant cell arteritis (GCA) is the most common
form of systemic vasculitis in adults. * Tt is
associated with considerable morbidity; vision

.'® Ricardo Blanco @ '8

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Temporal artery biopsy has been the gold standard for
confirming the diagnosis of giant cell arteritis (GCA),
but its sensitivity is moderate. In recent years, various
imaging modalities, including vascular ultrasound, have
shown to have high sensitivity and specificity for GCA
diagnosis.

= Ultrasound is now recommended as a first-line di-
agnostic tool in current 2018 EULAR recommenda-
tions on the use of imaging in GCA and biopsy or
additional imaging tests are considered redundant,
in patients with positive imaging and a high clinical
probability of GCA or unnecessary when ultrasound
is negative and the clinical pretest probability is low.

WHAT THIS STUDY ADDS

= The results show, as the diagnosis methods of GCA are
changing in the last years and how after the publica-
tion of the 2018 EULAR recommendations on the use
of imaging in large vessel vasculitis, ultrasound have
displaced the biopsy as main support in the diagnosis
of GCA and other image techniques are also increasing
their use.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The use of ultrasound and other imaging techniques will
expand the spectrum of GCA covering not only cranial
involvement but also the large extracranial vessels.

= The use of ultrasound will improve accuracy and
early diagnosis of GCA. Image training should be
enhanced in the coming years.

loss is common if initiation of treatment is
delayed and stroke and constitutional symp-
toms may occur. For decades, temporal artery
biopsy (TAB) has been the gold standard
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for confirming the diagnosis of GCA, but it has only a
moderate sensitivity (of 40-60%), with false-negative
results due to skip lesions and difficulties detecting
involvement of extracranial arteries.”

In recent years, several studies have found various
imaging modalities, including vascular ultrasound,
MRI, CT and positron emission tomography (PET) to
have high sensitivity and specificity for GCA.* Evidence
from imaging in the diagnosis of the disease has allowed
widening of the concept from cranial disease diagnosed
by TAB to isolated or associated involvement of large
extracranial vessels.” ® Ultrasound is now recommended
as a firstline diagnostic tool in GCA in current Euro-
pean guidelines, and TAB or additional imaging tests are
considered redundant in patients with positive imaging
and a high clinical probability of GCA. In patients with
a low clinical probability and a negative imaging result,
the diagnosis of GCA can be considered unlikely. In all
other situations, additional efforts towards a diagnosis
are necessary.”

To standardise research studies, various classification
systems have been used. Currently, the 1990 American
College of Rheumatology (ACR) criteria for the classifi-
cation of GCA® are probably the most widely used, but
the positive predictive value of these criteria is based on
the high specificity of TAB, though it has been reported
to have insufficient sensitivity. Therefore, in the latest
EULAR recommendations on the use of imaging in
GCA,”? imaging techniques were accepted as new useful
tools in GCA with high sensitivity and specificity in the
diagnosis and assessment of large vessel vasculitis. This
means that the GCA classification criteria are currently
under discussion and evolution. Meanwhile, the diag-
nosis is based on the experience and judgement of the
clinician. Our main objective was to determine how TAB
and the new imaging techniques are being used in the
diagnosis of GCA in recent years and whether the publi-
cation of the EULAR recommendations has changed
diagnostic practice in our hospitals.

METHODS

Study Design

ARTESER is a multicentre observational retrospective
longitudinal study conducted in 26 hospitals with the
support of the Spanish Society of Rheumatology. All
patients diagnosed with GCA between 1 June 2013 and
29 March 2019 (date of approval by first ethics review
board) were included. The data were obtained by review
of medical records.

Study population

All consecutive patients were included if they were aged
50 years or older and had a confirmed diagnosis of GCA,
thatis, they met at least one of the following criteria: posi-
tive result in an objective diagnostic test, at least three
1990 ACR criteria for GCA satisfied, and/or a diagnosis
made based on the clinical judgement of the investigator.

A list of patients with a diagnosis of GCA was obtained
during the recruitment period, by consulting the appro-
priate databases according to the characteristics of each
hospital, namely, those of the departments of pathology,
internal medicine, neurology or rheumatology, and
each patient’s full clinical record was obtained to allow
the collection of data required to meet the objectives of
the study. These data were gathered over a period of 17
months.

Variables

The types of data collected in this substudy were: (1)
social and demographic characteristics: age at inclu-
sion, sex and race (Caucasian, Hispanic, African, Latin
American, Others); (2) clinical characteristics at diag-
nosis: initial symptoms of GCA, date of diagnosis of GCA,
clinical manifestations (headache, scalp hypersensitivity,
facial pain, dysphagia, jaw claudication, amaurosis fugax,
permanent blindness, diplopia, confirmed optic neuritis,
vertigo, hearing loss, transient ischaemic attack, stroke,
upper and/or lower limb claudication, polymyalgia rheu-
matica, peripheral synovitis, asthenia, anorexia, weight
loss, fever); (3) comorbidities at diagnosis; (4) laboratory
test results: erythrocyte sedimentation rate and standard
C reactive protein level; (5) date and result of the TAB
and/or other imaging techniques (ultrasound, PET,
MRI, CT) and (6) use of glucocorticoids and immuno-
suppressants (methotrexate, leflunomide, azathioprine
and biological therapy such as anti-interleukin 6) at base-
line and during the follow-up of the patients.

Statistical analysis

Continuous data were described as mean and SD
(mean+SD) and categorical variables such as diagnostic
test results as numbers and percentages. All analyses were
performed using IBM SPSS V.28.0 software.

RESULTS

During the study period, we included 1675 patients
with GCA (mean age+SD of 76.9+8.1 years, 1178 women
(70.3%)) from 26 hospitals. Analysing data related to the
main objective of the study, 776 patients were found to
have a positive TAB (46.3%), 503 (30.0%) a positive ultra-
sound, 245a positive PET (14.6%) and 64 a positive MRI/
CT angiography (3.8%). These percentages changed
substantially over the study observation time, with the use
of TAB decreasing and that of imaging techniques, espe-
cially ultrasound, increasing (figure 1).

Many patients underwent several complementary diag-
nostic procedures. Analysing patients with positive results
in several objective diagnostic tests confirming their GCA
diagnosis, it was found that TAB was the only specific
test performed in 531 patients (31.7%), ultrasound in
257 (15.3%), PET in 135 patients (8.1%) and MRI/CT
angiography in 14 patients (0.8%). Furthermore, the
data showed that the diagnosis had been made based on
clinical criteria or physician’s judgement without TAB
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Figure 1
tomography; TAB, temporal artery biopsy.

or imaging tests in 417 patients (24.9%). Between 2013
and 2019, the percentage of patients in which ultrasound
was used for diagnosis increased from 25.8% to 52.9%,
and PET use grew from 12.3% to 19.6%, while TAB use
decreased from 50.3% to 33.3%.

Analysing the subtypes of GCA by vessel size, the results
showed 1091 patients had cranial involvement, 331 extra-
cranial involvement and 170 patients had mixed patterns
(cranial and extracranial), while in 253 patients, the
subtype of vascular compromise was not recorded. The
rate of extracranial involvement has increased in recent
years coinciding with the growth in the use of imaging
in the diagnosis, as is seen by comparing figures 1 and
2. The use of image or biopsy did not show significant

68.8%

70,0% = 67.5%

2013 2014 2015 2016 2017 2018 2019

m Cranial m Large vessel

Figure 2 Rates of cranial and extracranial (large vessel)
involvement in giant cell arteritis detected over the study
period.

Rates of use of diagnostic tests for GCA over the study period. GCA, giant cell arteritis; PET, positron emission

differences between patients with or without cranial
symptoms. In the analysis of the results, the use of biopsy
or image was clearly related with the hospital preferences
or availability in every centre (online supplemental table
S1).

DISCUSSION

The procedures to confirm the diagnosis of GCA have
changed over the last decade. In a recent study based
on data from a Danish register for 1 January 1996 to
31 December 2018, Therkildsen et al reported that the
percentage of GCA patients diagnosed by TAB remained
constant until 2016, after which it sharply declined from
70%-80% to 29%-39%; in contrast, the percentage of
patients undergoing diagnostic imaging increased from
2% to 66% between 2000 and 2018."" Similar patterns are
observed in our nationwide register (ARTESER), TAB
being the leading test for diagnosis in 2013, but its popu-
larity declining such that, by 2019, it was only used in a
third of cases. Diagnostic imaging, on the other hand,
has become more popular, with ultrasound at the top of
the list, it is used in 53% of patients in 2019, followed
by PET-TC used in 20%. The diagnostic approach has
changed progressively over time, probably associated with
stronger evidence emerging and an increasing interest
in extracranial vessel disease. After the emergence of the
EULAR recommendations for the use of imaging in large
vessel vasculitis in clinical practice” and the publication of
the definitions and reliability of elementary ultrasound
lesions in GCA,"" the use of ultrasound rose sharply, by as
much as 20.3% in a year.
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Another important finding associated with the intro-
duction of imaging techniques for the assessment in GCA
is the increase in the diagnosis of the large vessel vascu-
litis subtype, this increasing by 65%, with no decrease in
the rate of diagnosis of cranial forms, which suggests that
the inclusion of imaging leads to an expansion in the
diagnosis of all GCA subtypes. This higher rate of diag-
nosis of large vessel involvement is consistent with recent
publications that show a higher frequency of the large
vessel subtype in this disease, and the value of imaging for
improving the accuracy of GCA diagnosis'> '?

Limitations of the study include its retrospective nature,
which implies a risk of information bias caused by inaccurate
recording of the data. To address this, all researchers had
a previous meeting with the principal investigator to clarify
the procedure for accurate retrieval of the data of interest.
Another limitation of the study was the potential variability in
the use of imaging tests and biopsies between the hospitals.
The different hospitals have used the best standard methods
and evidence in the use of PET, but the cited standards were
changed along the time, PET studies. The US machine/
probes and expertise of the ultrasonographers differ in the
different hospitals. Nonetheless, with the participation of
26 hospitals across different regions and data collected on
1675 cases, we believe that the results are a good reflection
of real clinical practice in Spain. An additional limitation is
that we did not exclusively use the ACR classification criteria,
since imaging tests are not yet included in these criteria.
Our gold standard for diagnosis was the clinical judgement
of the physician, and the results show that the adoption of
image techniques in daily clinical practice could account for
updating criteria for classifying the disease.

In summary, TAB was the most widely used diagnostic
method for confirming GCA, but today, following the
publication of the EULAR recommendations in 2018,
ultrasound has displaced biopsy as the leading diagnostic
test. The use of PET-TC for diagnosis is also growing,
this type of imaging having been performed in around
20% of patients in the last 3 years of the study. There
is a wide margin for improvement in the diagnosis of
GCA; however, a quarter of diagnoses still being made
clinically, without TAB or additional imaging tests.
Concerning the subtypes of GCA, cranial involvement
is the most common, but the diagnosis of the extracra-
nial large vessel subtype has increased in recent years in
line with the use of imaging, and the rate of this subtype
detected is likely to increase further in the coming years.
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