@ PLOS |ONE

Check for
updates

G OPEN ACCESS

Citation: Kaltsonoudis E, Pelechas E, Papoudou-
Bai A, Markatseli TE, Elisaf M, Voulgari PV, et al.
(2019) The impact of temporal artery biopsy for the
diagnosis of giant cell arteritis in clinical practice in
a tertiary university hospital. PLoS ONE 14(3):
€0210845. https://doi.org/10.1371/journal.
pone.0210845

Editor: Wisit Cheungpasitporn, University of
Mississippi Medical Center, UNITED STATES

Received: December 30, 2018
Accepted: March 12,2019
Published: March 29, 2019

Copyright: © 2019 Kaltsonoudis et al. This is an
open access article distributed under the terms of
the Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: Data cannot be
shared publicly because it contains sensitive
patients’ details. Data are available from the
University Hospital of loannina Ethics Committee
(contact via tel.: +302651007503) for researchers
who meet the criteria for access to confidential
data.

Funding: The author(s) received no specific
funding for this work.

RESEARCH ARTICLE

The impact of temporal artery biopsy for the
diagnosis of giant cell arteritis in clinical
practice in a tertiary university hospital

Evripidis Kaltsonoudis', Eleftherios Pelechas’, Alexandra Papoudou-Bai?, Theodora
E. Markatseli', Moses Elisaf®, Paraskevi V. Voulgari', Alexandros A. Drosos®' *

1 Rheumatology Clinic, Department of Internal Medicine, Medical School, University of loannina, loannina,
Greece, 2 Department of Pathology, Medical School, University of loannina, loannina, Greece,
3 Department of Internal Medicine, Medical School, University of loannina, loannina, Greece

* adrosos @cc.uoi.gr

Abstract

Background

Temporal artery biopsy (TAB) is useful in assisting with giant cell arteritis (GCA) diagnosis
but lacks sensitivity. The aim of our study was to assess the diagnostic impact of TAB histol-
ogy in patients with suspected GCA on hospital admission.

Methods

A prospectively maintained database was queried for all TABs performed between 1-1-2000
until 31-12-2017 at the University Hospital of loannina. Thus, inclusion criteria were made
on the grounds of every patient that underwent a TAB during the above-mentioned period,
regardless of demographic, clinical and laboratory data.

Results

Two hundred forty-five TABs were included (149 females and 96 males), with a mean age
of 64.5 (+3.5) years. The mean symptoms duration until admission to the hospital was 8.6
(£1.3) weeks and all had elevated acute phase reactants on admission. The reasons of
admission were fever of unknown origin (FUO) in 114 (46.5%) patients, symptoms of poly-
myalgia rheumatica (PMR) in 84 (34.3%), new headache in 33 (13.5%), anemia of chronic
disease (ACD) in 8 (3.32%) and eye disturbances in 6 (2.5%) patients. Positive results were
found in 49 (20%) TABs. More specifically, in 14% of patients with FUO, 21% in those with
PMR, while in patients with a new headache the percentage was 27%. Finally, 5 out of 6
(83.3%) of patients with ocular symptoms and only one (12.5%) of those suffering from
ACD. Visual manifestations and FUO are correlated with a positive TAB.

Conclusion

It seems that TAB is useful in assisting with GCA diagnosis, but lacks sensitivity.

PLOS ONE | https://doi.org/10.1371/journal.pone.0210845 March 29, 2019

1/8


http://orcid.org/0000-0002-2232-0326
https://doi.org/10.1371/journal.pone.0210845
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210845&domain=pdf&date_stamp=2019-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210845&domain=pdf&date_stamp=2019-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210845&domain=pdf&date_stamp=2019-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210845&domain=pdf&date_stamp=2019-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210845&domain=pdf&date_stamp=2019-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210845&domain=pdf&date_stamp=2019-03-29
https://doi.org/10.1371/journal.pone.0210845
https://doi.org/10.1371/journal.pone.0210845
http://creativecommons.org/licenses/by/4.0/

©'PLOS|ONE

Temporal artery biopsy in giant cell arteritis

Competing interests: The authors have declared
that no competing interests exist.

Abbreviations: ACD, Anemia of chronic disease;
ACR, American College Rheumatology; CDS,
color—Doppler sonography; CRP, C-reactive
protein; CT, computed tomography; ESR,
erythrocyte sedimentation rate; FUO, Fever of
unknown origin; GCA, Giant cell arteritis; LV, large
vessels; LV, large-vessel vasculitis; MR, magnetic
resonance; PET/CT, positron emission
tomography/computed tomography; PMR,
Polymyalgia Rheumatica; US, Ultrasound.

Introduction

Giant cell arteritis (GCA), also referred to as cranial arteritis, temporal arteritis or Horton’s
disease is a type of systemic inflammatory vasculitis of unknown etiology. It is the commonest
form of vasculitis in the elderly [1], which, if left untreated, may cause blindness [2] and stroke
[3]. Even if it is classified as a large-vessel vasculitis (LVV), after the 2012 revised International
Chapel Hill Consensus Conference, medium and small arteries are also involved [4]. Typically,
it affects the superficial temporal arteries (hence the term temporal arteritis), the ophthalmic,
occipital and vertebral arteries but also the aorta, carotid and subclavian arteries. The inflam-
mation leads to vessel functional impairment (stenoses), and as a consequence, to diminished
tissue blood supply. Subsequently, irreversible damage may develop affecting mainly the eyes
and the central nervous system. It is more prevalent in people over the age of 50 [5].

The diagnosis of GCA is based on the 1990 American College Rheumatology (ACR) criteria
which requires 3 out of 5 of these to be present [6]. However, accurate early GCA diagnosis
can be established through temporal artery biopsy (TAB), which is the gold standard method
[7]. In addition, imaging techniques like computed tomography (CT), CT angiography, mag-
netic resonance (MR), MR angiography, color-Doppler sonography (CDS) and high-resolu-
tion CDS, as well as positron emission tomography/computed tomography (PET/CT) can be
used [8-10]. On the other hand, while the non-invasive imaging techniques offer information
regarding the diagnosis and treatment, the histological confirmation by TAB allows an objec-
tive documentation of the diagnosis. To this end, an appropriate therapeutic strategy may be
crucial regarding the evolution of the disease. Furthermore, whenever required, a more ratio-
nal aggressive and personalized therapy with steroids or with the newer and promising agents
can be applied [11].

The aim of our study was to assess the impact of TAB histology on the clinical diagnosis in
patients who were admitted in the hospital, and the suspected diagnosis of GCA should be
excluded.

Material and methods

A prospectively maintained database was queried for all TABs performed between 1-1-2000
until 31-12-2017 at the University Hospital of Ioannina. All patients’ records were analyzed for
demographic, clinical and laboratory data undergoing a TAB, during the period of January
2000 to December 2017. Inclusion criteria were: any patient regardless of demographic, clini-
cal and laboratory data undergoing a TAB during the above-mentioned period. All TABs were
carried out prior to steroid therapy. TABs were performed in all suspected GCA patients with-
out any imaging screening prior to biopsy, since imaging expertise for LVV was not available
in our hospital. Thus, the very known and relatively common limitation of TAB could not be
improved by imaging techniques. This is due to the fact that GCA affects vessels focally and
segmentally yielding areas of inflammatory vasculitis lesions juxtaposed with areas of normal
arteries. This means that histological signs of inflammation may be missed in TABs performed
in arteritis-free segments. As a consequence, 10-20% of TABs are reported to be negative in
patients with high suspicion of GCA. Another limitation is the length of the biopsy specimen
and the expertise of the pathologist. The mean length of the biopsy specimen was approxi-
mately 4 cm, unilateral, but in high-suspicion patients, a bilateral TAB bad been performed. In
our hospital, both the surgeon and the pathologist are experience in TAB biopsies. Statistical
analysis was performed using SPSS Statistics, version 20.0. A written informed consent form
has been obtained by all patients and the study has been approved by the Clinical Research
Ethics Committee of the University Hospital of Ioannina according to the principles in the
Declaration of Helsinki.
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Definitions

Fever of unknown origin (FUO): is a disease condition of temperature exceeding 38.3°C on at
least three occasions over a period of at least three weeks, with no diagnosis made, despite one
week of inpatient investigation [12].

Polymyalgia Rheumatica (PMR): is defined when a patient complains for pain or/and
stiffness affecting the neck, shoulders and hips in individuals over 50 years of age.

New headache: is a new onset of or new type of localized pain in the head.

Anemia of chronic disease (ACD): normocytic, normochromic anemia with low serum
iron concentration, low or normal total iron binding capacity and low transferrin saturation as
well as low reticulocyte counts.

Visual disturbances: defined as acute eye pain, diplopia, amaurosis fugax or visual loss of
varying severity.

Positive TAB: when the histological findings of the temporal artery showed inflammatory
infiltrates of the arterial wall, with or without the presence of giant cells and/or rupture of the
internal elastic lamina.

Results

Two hundred forty-five TABs were included. There were 149 females and 96 males with a
mean age of 64.5 (+3.5) years, who underwent TABs. The mean symptoms duration until
admission to the hospital was 8.6 (£1.3) weeks and all had elevated erythrocyte sedimentation
rate (ESR) or/and C-reactive protein (CRP). “Fig 1” shows that from 245 TABs, positive results
were found in 49 (20%). Twelve biopsy samples were insufficient to confirm or refute GCA
diagnosis, whereas in some patients with high suspicion of GCA, TAB was done bilaterally.
This figure depicts also the departments ordered the TABs, as well as the clinical features at
admission and the positive TAB histology achieved by each clinic. Positive TABs ranged from
zero, ordered by the orthopedic clinic to 83.3% ordered by the eye clinic. The rheumatology
clinic achieved positive TABs in 23% of the cases and the department of internal medicine
19%. Finally, 8.3% positive TABs achieved by the neurology clinic. The demographic, clinical,
laboratory and histological data are presented in the Table 1. In Table 2 we present the
ACR1990 criteria applied to our patients. Half of the patients were admitted due to FUO. In
this group positive TABs were demonstrated in 14%. One third of patients was admitted with
symptoms of PMR. In these patients positive TABs were found in 21%, while in patients with
new headache positive TABs were demonstrated in 27%. Finally, 5 out of 6 (83.3%) of patients
admitted with ocular symptoms had positive TABs and only 1 (12.5%) from patients suffering
from ACD had positive TAB. Table 3 shows that visual manifestations and FUO are correlated
with positive TAB.

Discussion

Currently there is no 100% accurate test for GCA. The role of TAB in patients suspected as
having GCA is still in debate [13]. The European League Against Rheumatism (EULAR) points
out the importance of imaging as a first test for the diagnosis in LVV [14]. However, even if
imaging is important it doesn’t have to be misinterpreted as a recommendation that can sub-
stitute TABs. TAB still has its place when a diagnostic doubt after the application of imaging
techniques exists, but also when the recommended imaging modalities are not available or
even when there is no sufficient experience by the operator [14]. Elderly patients usually have
anew-onset headache and scalp tenderness, typically with an abnormal laboratory test, usually
high ESR. Applying the ACR criteria for GCA, these patients are classified as having temporal
arteritis. However, it can be difficult to distinguish non-serious forms of headache from GCA.
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TAB: TAB: Temporal Artery Biopsy; FUO: fever of unknown origin; PMR: polymyalgia rheumatica; ACD: anemia of chronic disease; N:
number of patients

Fig 1. Diagrammatic representation of TABs ordered by different clinics during admission.

https://doi.org/10.1371/journal.pone.0210845.9001

Table 1. Demographic, clinical and laboratory data of patients with suspected GCA who underwent TABs.

Parameters Values Positive TAB n (%)
Total number of patients 245 49 (20)
Female/Male 149/96 30/19 (20/18)
Mean age (+ years) 64.5 (3.5

Mean symptoms duration until admission (+ weeks) 8.6 (1.3)

Clinical symptoms and signs

Fever of unknown origin n (%) 114 (46.5) 16 (14)
Polymyalgia rheumatica n (%) 84 (34.3) 18 (21)
New headache n (%) 33 (13.5) 9 (27)
Anemia of chronic disease n (%) 8(3.2) 1(12.5)
Visual disturbance n (%) 6 (2.5) 5(83.3)
Elevated acute phase reactants

ESR n (%) 245 (100)

CRP n (%) 215 (84)

ESR + CRP n (%) 215 (84)

GCA: Giant Cell Arteritis; TAB: Temporal Artery Biopsy; ESR: Erythrocyte Sedimentation Rate; CRP: C-reactive

protein;

https://doi.org/10.1371/journal.pone.0210845.t001
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Table 2. ACR 1990 diagnostic criteria for GCA applied in our cohort of patients.

Clinic Nr. Of patients
Internal Medicine 164
Rheumatology 53
Neurology 12
Orthopedic 10
Ophthalmology 6

All
All
All
All
All

Age >50 | High ESR >50mm/1h | New onset headache | Temporal artery abnormality | Positive TAB | Total criteria

All 10 2 31 31
All 13 4 12 13
All 10 2 1 10
All None None None 0
All None None 5 5

ACR: American College of Rheumatology; GCA: giant-cell arteritis; Nr.: number; ESR: erythrocyte sedimentation rate; TAB: temporal artery biopsy.

https://doi.org/10.1371/journal.pone.0210845.t002

Infections produce similar clinical signs and abnormal laboratory tests. If there is a strong sus-
picion of GCA, treatment with steroids should be initiated immediately. To confirm the diag-
nosis, the patient should undergo a biopsy of the temporal artery. On the other hand, biopsy of
the temporal artery for the diagnosis of GCA has a relatively low yield [15]. The difficulty in
diagnosing GCA, is the lack of a high-quality gold standard test. Although biopsy is reported
to be the current gold standard test for its diagnosis, the majority of patients in whom a diag-
nosis of GCA in suspected do not actually have a positive result [15]. This may reflect the fact
that there is a higher index of suspicion for diagnosis and therefore more patients with head-
ache are being evaluated for GCA. Equally, it may reflect the relatively poor association
between the true multi-vessel disease of GCA and the TAB findings to support a diagnosis of
GCA.

In the present study, overall, the number of positive biopsies remains low (20%). A possible
explanation could be that the clinical picture of GCA has a wide spectrum of manifestations
ranging from cranial manifestations (headache, scalp tenderness, jaw claudication, visual dis-
turbances), to PMR symptoms or to constitutional symptoms with weakness low grade fever,
arthralgias, or symptoms affecting the large vessels (LV) [16]. In addition, TAB biopsies have
been ordered by various clinics and specialties which included an unselected population influ-
encing TAB positivity. There are studies reporting that patients with GCA have approximately
40% LV involvement. In these patients, TAB positivity is very low [17, 18]. On the other hand,
in patients with PMR, TAB biopsy is positive in about 20%. Indeed, as we described in the
Table 1, the majority of TABs were ordered by the Department of Internal Medicine in which
patients were admitted with symptoms of FUO, PMR or headache. The majority of them had
negative TABs. In this case, TABs were ordered to rule out GCA, since it is included as a cause
of FUO. In contrast, 5 out of 6 (83,3%) of TABs ordered by the eye clinic were positive. It
seems that when a TAB is performed in patients with symptomatology of cranial involvement

Table 3. Clinical variables in TAB+ and TAB- groups.

Positive TAB n (%) Negative TAB n (%) p value
Fever of unknown origin n (%) 16 (14.7) 93 (85.3) 0.039
Polymyalgia rheumatica n (%) 18 (22.8) 61 (77.2) 0.763
New headache n (%) 9(29) 22 (71.0) 0.348
Anemia of chronic disease 1(12.5) 7 (87.5) 1.0
Visual disturbance n (%) 5(83.3) 1(16.7) 0.002

TAB+: Positive Temporal artery biopsy, TAB—: Temporal artery biopsy negative
Chi-square test was applied for comparisons between groups.
Percentages are computed based on definite results of TAB. No sufficient samples of TAB were considered as missing

values in statistical analysis.

https://doi.org/10.1371/journal.pone.0210845.t1003
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versus those with other clinical manifestations, there is a higher yield of a positive result for the
former. Thus, jaw claudication and blindness are reported as predictive variables for a positive
TAB while headaches and PMR are associated with lower rates of positivity. However, in a
multivariate analysis these variables do not reach statistical significance [18].

Imaging modalities have been studied extensively as potential diagnostic markers for GCA.
Ultrasound (US) with CDS is the most practical and widely used modality for investigating
suspected GCA [19-21]. Three meta-analyses have supported the role of US in the diagnosis of
GCA [22-24]. The presence of bilateral US abnormalities (both temporal arteries involved)
provides high specificity (100%) for the diagnosis of GCA, but it is sensitivity was 43%. Two of
the meta-analyses, reported concerns with the quality of the included studies [22,24] and the
third did not access the methodology [23]. Currently, the use of US as a diagnostic tool for
GCA is relatively limited, perhaps as a result of practical reasons relating to training how to
use the US or equipment availability to facilitate rapid access and evaluation of patients with
suspected GCA. On the other hand, US examination of temporal arteries is not invasive and
there is no ionizing radiation involved. Furthermore, it can provide information about the
entire length of the temporal arteries. In addition, examination of the axillary arteries improves
the sensitivity of US for the diagnosis of GCA showing a high sensitivity (54 vs 39%) but lower
specificity (81 vs 100%) for US compared to TAB in diagnosing GCA [25].

Published data clearly suggest a positive value of PET/CT in securing the diagnosis of LVV
in treating naive patients. A meta-analysis showed that PET had a sensitivity of 90% and speci-
ficity of 98% for the diagnosis of GCA [26]. PET is valuable for diagnostic purpose in those
patients who present with atypical manifestations, for examples in patients with GCA without
cranial symptoms and showed to increase the diagnostic accuracy over the above standard
workup examination [26, 27]. However, PET is less available and is considered more expensive
than CT or MR. A limitation of this report is that our study is a retrospective one, however it
includes a large number of patients who underwent TABs from different specialties and clinics
and this represent a real-life work-up in a tertiary University Hospital. On the other hand, our
results are in line with reports from Spain and France suggesting that elderly patients mainly
with visual manifestations and jaw claudication have positive TABs [28,29]. Our observations
confirm the presence of different disease patterns of clinical presentation in GCA [16,17,30]
and emphasize the importance of eye manifestations and FUO as factors that may predict TAB
positivity.

In summary, the management of GCA requires a balance between ensuring that patients
with GCA are diagnosed and treated appropriately and avoiding the burden of unnecessary
steroids treatment. Not all elderly patients with a new-onset headache and a high ESR had
GCA, despite the fact that they satisfied the ACR criteria. Thus, the documentation of GCA
diagnosis is an imperative. TAB is a useful procedure that helps in this direction, but unfortu-
nately, it lacks sensitivity. On the other hand, both US and PET scans, have a role as an alterna-
tive to or in addition to biopsy for GCA diagnosis. However, the routine use of US and PET
scan for GCA is restricted to only a few centers. Thus, TAB remains the standard test for the
majority of patients suspected as having GCA.
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