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Abstract

Histopathological findings associated with definite vasculitis in temporal artery biopsy (TAB) defined in 2022 ACR/EULAR
classification criteria for Giant Cell Arteritis (GCA) was published in 2022. We aimed to evaluate the TAB of our GCA
patients for histopathological findings associated with definite vasculitis. Patients who were diagnosed with GCA by clinicians
and underwent TAB between January 2012 and May 2022 were included. Hospital electronic records and patients’ files were
reviewed retrospectively. A total of 90 patients’ pathology reports were evaluated by a pathologist and a rheumatologist. In
cases where microscopic findings were not specified in the pathology reports, histopathologic specimens were re-evaluated
(n=36). A standard checklist was used for histopathological findings of definite vasculitis. Patients were divided into two
groups; (i) definite vasculitis-GCA and (ii) non-definite-GCA group, and the clinical and demographic characteristics for all
patients were compared. The mean age of patients was 69.8 (£ 8.5) years and 52.2% were female. In the first evaluation, 66
(73.3%) patients had a diagnosis of vasculitis according to pathology reports. In the re-evaluation of biopsy specimens, at
least one definite finding of vasculitis was observed in TAB of 10/24 (41.6%) patients whose microscopic findings were not
specified in the pathology reports. The ROC analysis showed that biopsy length had diagnostic value in predicting the diag-
nosis of definite vasculitis (AUC: 0.778, 95% CI: 0.65-0.89, p <0.001). In those with a biopsy length of > 1 cm, sensitivity
was 76.5%, specificity was 64.3%, and PPV value was 92. In multivariate analysis, the most significant factor associated with
definite vasculitis was biopsy length (OR: 1.18 (1.06-1.31), p=0.002). Microscopic findings were reported in over 70% of
patients. Reinterpretation of results according to a standard check-list improved the impact of TAB in the diagnosis of GCA.
A biopsy length> 1 cm was found to contribute towards a definitive histopathological vasculitis diagnosis.

Keywords Definite vasculitis - Giant cell arteritis - Temporal artery biopsy - The Diagnostic and Classification Criteria in
Vasculitis (DCVAS) - 2022 ACR/EULAR GCA classification criteria

Introduction published recently and subsequently, histopathological find-

ings suitable with diagnosis with GCA were standardized by

Giant cell arteritis (GCA) is a large vessel vasculitis that
affects the elderly and is associated with severe target organ
damage such as loss of vision [1]. The 1990 American Col-
lege of Rheumatology (ACR) classification criteria have
been using also for diagnosis, and this criteria empha-
sizes the importance of temporal artery biopsy (TAB) [2].
Although the gold standard in diagnosing GCA is TAB, a
biopsy may not always give definite results, considering
parameters such as skipped lesions and biopsy length [3-5].
The 2022 ACR/EULAR GCA classification criteria was
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Putman et al. [6, 7]. A modified Delphi process involving
13 UK experts achieved consensus on key parameters for
standardized reporting of temporal artery biopsy specimens
in giant cell arteritis diagnosis. These parameters include
presence and extent of inflammation, types of inflamma-
tory cells, presence of giant cells, and changes to the vessel
wall structure [8, 9]. Although previous studies have mainly
focused on mural inflammation, the 2022 ACR/EULAR
GCA classification criteria has defined detailed histopatho-
logical findings that may be associated with the diagnosis
of definite vasculitis. These findings include fragmentation
of the internal elastic lamina, presence of giant cells, and
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mononuclear cell infiltration and these are presented as inde-
pendent histopathological findings associated with definite
vasculitis [7]. In biopsy-proven and suspected GCA patients,
the new GCA classification criteria includes a higher sen-
sitivity and specificity in comparison to the 1990 GCA
classification criteria (92.6% vs. 66.1%, 85.2% vs. 85.1%,
respectively) [10].

Our study investigated the impact of new histopathologi-
cal findings in a cohort of GCA patients having TAB.

Patients & methods
Study population

This study was approved by the local ethical committee of
Hacettepe University (20.09.2022/GO 22/81). Pathology
reports of temporal artery biopsies that were available for
GCA patients between January 2012 and May 2022 from
Hacettepe University, Gazi University, Ankara University
and Bilkent City Hospital were examined and included in
the study. The histopathological findings in the pathology
reports of 90 patients were evaluated by an experienced
pathologist (OG) (with over ten years of experience) and a
rheumatology fellow (GSU) (Fig. 1, phase I; Evaluation of
pathology reports).

Electronic hospital medical records and hard paper copies
of patients’ medical charts were reviewed for the data col-
lection of demographics, imaging methods details, clinical
characteristics and final diagnoses of patients.

Histopathological findings at temporal artery
biopsy

All biopsies were reviewed using a standard check-list for the
following histopathological findings, including the; presence
of giant cells, fragmentation in the internal elastic lamina,
mononuclear cell infiltration, increased intimal thickness,
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vascular thrombosis, presence of granulomas, medial calci-
nosis, myxoid degeneration, and perivascular inflammation.
The presence of at least one of these findings determined
according to DCVAS (fragmentation of the internal elastic
lamina/presence of giant cells/mononuclear cell infiltration)
was deemed as definite vasculitis in GCA patients.

The pathologists re-evaluated the paraffin blocks of 36
(40%) patients whose microscopic findings were not speci-
fied/missing in the pathology reports (Fig. 1, phase II; Re-
evaluation of pathology specimens according to DCVAS
criteria).

The biopsy length of TAB were recorded. Glucocorticoid
usage and commencement dates of medications taken prior
to the TAB procedure was obtained from patients medical
records. Comorbidity diseases (such as diabetes mellitus
(DM), hypertension (HT), coronary artery disease (CAD),
hyperlipidemia, cerebrovascular disease (SVH), thrombosis
history) at the time of TAB were recorded.

Additionally, the patients were divided into two groups
(i) definite vasculitis-GCA and (ii) non-definite-GCA, based
on the features emphasized by DCVAS [7]. Clinical data
and imaging characteristics were compared between both
groups.

Statistical analyses

Statistical analysis was performed with SPSS version 26.0
(SPSS Inc., Chicago, USA). The variables were investi-
gated using visual (histogram and probability plots) and
analytical methods (Kolmogorov—Smirnov, skewness, and
kurtosis) to test normality of data. Normally distributed
variables were expressed as mean and standard deviation
(SD) and non-normally distributed variables were expressed
as median and interquartile range (IQR). Categorical vari-
ables were presented as absolute frequencies and percent-
ages and were compared using the Chi-square test or Fisher’s
exact test, when appropriate. The student’s ¢-test and the
Mann—Whitney U-test were used to compare normally- and
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Re-evaluation of pathology specimens o " T
p} £y sp Non-definite vasculitis

Consistent but not diagnostic for vasculitis 1
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Temporal artery biopsies of GCA patients Evaluation of pathology reports
90 90

Phase I
Evaluation of pathology reports

Diagnostic for vasculitis
66

Microscopic findings not available
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1 Definite vasculitis
Microscopic findings available 76
54

Phase II
Re-evaluation of pathology specimens
according to DCVAS criteria

Fig. 1 Sankey flowchart of patients with a temporal artery biopsy. 36 pathology specimens (4: Normal, 20: Consistent but not diagnostic for vas-
culitis, 12: Diagnostic for vasculitis with microscopic findings not specified) were re-evaluated by pathologists
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non-normally distributed continuous variables, respectively,
between two groups. Associated factors of definite vasculitis
were examined for the entire population. These possible fac-
tors, which were identified in univariate analyses (p <0.20),
were further integrated into the Cox regression analysis with
backward selection. The capacity of temporal artery biopsy
length in predicting presence of definite vasculitis were ana-
lyzed using ROC (Receiver Operating Characteristic) curve
analysis. When a significant cut-off values were observed,
the sensivity, specifiticy, positive and negative values were
presented. While evaluating the area under the curve, a 5%
type-I error level was used to accept a statistically significant
predictive value of the test variables.

Results

The mean age at diagnosis for the total of 90 GCA patients
was 69.8 (8.5). 52.2% were female and 80.9% of patients
was found to have at least one cranial symptom. Clinical and
imaging characteristics of all GCA patients are summarized
in Table 1. A total of 59/90 patients had a Temporal Dop-
pler USG result available, where 23/59 (38.9%) patients had
a halo finding reported. Vascular PET imaging was com-
pleted for 65/90 patients, of which 12/65 (16.9%) had vascu-
lar involvement reported. Vascular vasculitis CT/MR angio
was identified in 64/90 patients where 12/64 (18.5%) had
vascular involvement reported.

In the first evaluation, 66/90 (73.3%) patients were
deemed to have diagnosis of GCA vasculitis according to
the available pathology reports. The histopathological find-
ings of 36 patients were re-evaluated (included 4 normal
cases, 20 non-specific but not definite cases, 12 cases with
consistent with vasculitis but unspecified microscopic find-
ings). 10/24 ( (41.6%) patients were identified to have had
at least one histopathological finding of definite vasculitis
after re-evaluation was completed (Fig. 1). With regards to
histopathological findings, in order of frequency, the follow-
ing was identified; 52 (57.7%) cases displayed mononuclear
cell infiltration, 44 (48.8%) cases had fragmentation in the
internal elastic lamina present, and 37 cases (41.1%) had
giant cells present (Fig. 2). According to our findings, we
deemed that there were 76/90 (84.4%) patients with definite
vasculitis-GCA. Definite vasculitis-GCA was noted to occur
in the elderly patients within our study population (74 (7.2)
vs 69.9 (11.3) years, p=0.06).

The mean value of biopsy length for our GCA patient
population was 19.7 (13.4) mm. Biopsy length was noted
to be longer in definite vasculitis-GCA patients (21.2 mm
(14.8) vs 10.4 (6.6) p=0.005). The sensitivity and specific-
ity of biopsy length was examined for those GCA patients
deemed to have definite vasculitis. Accordingly, when the
TAB length > 1 cm, the sensitivity was 76.4, while the

specificity was 92.9 when it was >2 cm. The ROC analy-
sis completed showed that biopsy length has a diagnostic
value in predicting the diagnosis of definite vasculitis (AUC:
0.778, 95% CI: 0.65-0.89, p <0.001) (Fig. 3).

Thirty-five (38.9%) of all patients had glucocorticoid
usage before TAB. The duration from initiation of gluco-
corticoid therapy to TAB was found to be longer in the non-
definite-GCA patients when compared with definite-GCA
patients. However, there was no statistical difference (the
median duration of treatment was 12 days (3-39) vs 16 days
(5-65) p=0.7). We compared the histopathological find-
ings in all patients treated with glucocorticoids and those
not treated. The frequency of fragmentation in the internal
elastic lamina (34.5%) and definitive vasculitis ( 71.7%) was
lower in the presence of glucocorticoid usage before TAB
(Table 2).

We completed univariate analysis using the following
data including; age at the time of biopsy, gender, C-reactive
protein and sedimentation level, glucocorticoid usage prior
to TAB, duration from glucocorticoid initiation to biopsy,
and the biopsy length was examined for definite vasculitis
cohort. In multivariate analysis, biopsy length was found to
be the most important factor to contribute towards having
adequate items for definite vasculitis (OR; 1.18 (1.06-1.31)
p=0.002) (Table 3).No differences were observed in the
clinical and physical examination findings between the two
groups of patients. A Halo finding on temporal artery USG
was less commonly observed in the definite-GCA patient
group (30.4% VS 61.5% p=0.044).

Discussion

The objective of this study was to evaluate TAB reports from
four tertiary care centers in order to examine the definitive
vasculitis criteria emphasized in the newly updated 2022
ACR/EULAR GCA classification criteria. A review of the
biopsy reports revealed that microscopic findings were not
reported in 36 out of 90 patients (40%). Following the re-
evaluation of histopathological specimens in 24 of these
patients, the percentage of patients fulfilling the criteria for
definitive vasculitis increased from 73 to 84%. A biopsy
length greater than 1 cm was found to be particularly useful
in aiding the diagnosis of definitive vasculitis.

The updated 2022 ACR/EULAR GCA classification cri-
teria place a strong emphasis on the inclusion of histopatho-
logical findings. In a sub-study of the Diagnostic Criteria
for Vasculitis (DCVAS), Putman et al. reported histopatho-
logical findings in 705 GCA patients, identifying vasculitis
findings in 69% of their patient population [7]. The most
prevalent findings were those of giant cells (51%), mono-
nuclear cell infiltration (32%), and internal elastic lamina
(IEL) fragmentation (41%). In our study, the corresponding
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Table 1 Demographic and histopathological characteristics of patients

Variables All patients (n=90) Definite vasculitis Non-definite vasculitis p
(n=176) (n=14)
Age, mean (SD) 69.88 (+8,6) 74 (12) 69.9 (11.3) 0.06
Gender, female, n (%) 47 (52.2) 39 (50) 10 (69.2) 0.16
Clinical symptoms, n (%)
at least one cranial symptom (vision loss, scalp, headache, jaw) 68/86 (79) 55/72 (76.3) 13/14 (92.8) 0.19
e Vision loss 27/84 (32.1) 21/72 (29.1) 6/12 (50) 0.27
e Scalp tenderness 15/84 (17.2) 12/72 (16.6) 2/12 (16.6) 0.65
o New/worse headache 64/84 (71.1) 53/72 (72.2) 11/12 (91.6) 0.56
e Jaw claudication 35/84 (41.6) 29/72 (40.2) 3/12 (25) 0.2
e Limb claudication 4/84 (4.7) 3/72 (4.1) 0 NA
e Fever 16/84 (19.0) 14/72 (19.4) 2/12 (16.6) 0.5
o Weight loss 22/84 (26.0) 19/72 (26.3) 3/12 (25) 04
o Musculoskeletal symptoms 34/84 (40.4) 24 /72 (33.3) 8/12 (66.6) 0.09
Coexistent PMR, n (%) 35/84 (43.2) 30/72 (41.6) 5/12 (42) 0.71
Physical examination findings, n (%)
e Abnormality in the temporal artery 24/81 (29,6) 21 (28.8) 3(23.1) 0,3
e Other vascular abnormalities 3 /81 (3,7) 3@4.1) 0 NA
Comorbid diseases, n (%)
e Hypertension 42/84 (50) 34 /72(47.2) 8 /12 (66.6) 0.48
o Diabetes mellitus 20/84 (23.8) 15/72 (20,8) 5/12 (42) 0.25
e Coronary Artery Disease 19/84 (22.6) 15 /72 (20.8) 4/12 (33.3) 0.18
e Hyperlipidemia 37/84 (44) 24 /72 (33.3) 10/12(83.3) <0.001
e Cerebrovascular disease 3/84 (3.5) 2/72 (2.7) 0 NA
e Thrombosis (4 of them, deep vein thrombosis + pulmonary 8/84 (9.5) 7172 (9.7) 1/12 (7.7) NA
thromboembolism; 3 of them deep vein thrombosis)

Laboratory findings *

e Anemia, n (%) 63 (70) 54 (72.6) 9 (69.2) 0.57
o Hemoglobin, g/l mean (SD) 11.4 (1.8) 11.2 (1.9) 12.3(1.2)

e Leukocytosis, n (%) 21(23.3) 16 (25.1) 6 (46.2) 0.1
o leukocyte count, median (min—max) 9850 (5100-21950)  9.600 (5100-21950) 10,700 (5500-16800

e Abnormal ESR, n (%) 76/89 (85.5) 65 (94) 11 (84.6) 0.09
o ESR, median (SS) 73.8 (3.9) 77.6 (34.2) 55.6 (33.3) 0.01

e Abnormal CRP, n (%) 81/89 (91) 66 (95.5) 11 (91.7) 0.49
o CRP, median (min—-max) 6.8 (0.17-36.6) 8.1(7.1) 42 3.1 0.03

Imaging findings, n (%)

e Halo sign on temporal USG 23/59 (38.9) 14/46 (30.4) 8/13 (61.5) 0.044

e Vascular involvement in PET 12/65(16.9) 10/52(19.2) 1/13 (7.6)

e Abnormal angiography findings on MRI 12/64 (18.5) 10/51(19.6) 2/13 (15.3) 0.54
Glucocorticoid usage before TAB 35/77 (38.9) 25/63 (41.3) 10 (71.4) 0.03
Duration of glucocorticoid usage, day, median (min—max) 15 (3-65) 12 (3-39) 16 (5-65) 0.7
Biopsy length>1 cm, n (%) 63 (70) 58 (76.3) 5(35.7) 0.004
Biopsy length, mean (SD) 19.7 (13.4) 21.2 mm (14.8) 10,4 mm (6.6) 0.005
Presence of giant cells, n (%) 37 (41.1) 37 (48.6) NA
Fragmentation in the internal elastic lamina, n (%) 44 (48.8) 44 (57.8) NA
Mononuclear cell infiltration, n (%) 52 (57.7) 52 (68.4) NA
Intimal thickness, n (%) 47 (52.2) 42 (55.2) 5(35.7)

At least one histopathological finding, n (%) 76 (84.4) 76 NA
At least two histopathological findings, n (%) 46 (52.8) 46 (60.5) NA
Vascular thrombosis, 7 (%) 2(2.2) 1(1.3) 1(7.1)
Granuloma, n (%) 1(1.1) - 1(7.1)
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Table 1 (continued)

Variables All patients (n=90) Definite vasculitis Non-definite vasculitis p
(n=176) (n=14)

Presence of perivascular inflammation, n (%) - - -

Medial calcinosis, n (%) 6 (6.6) 4(5.2) 2(14.2)

Myxoid degeneration, n (%) 7(1.7) 4(5.2) 3(21.4)

The data was given based on what is currently available

CT Computed Tomography, CRP C-reactive protein, ESR Erythrocyte sedimentation rate, COPD Chronic Obstructive Pulmonary Diseases, MRI
Magnetic resonance imaging, PET positron emission tomography, PMR polymyalgia rheumatica, SD Standard deviation, USG ultrasonography

*Reference ranges of laboratory findings: hemoglobin level; male: (13.5 — 17.5), female=(12.5 — 15.5); leukocyte count=between (4,000—

11,000); CRP, (0-0.8) mg/dL; ESR, (0-25) mm/h

(a, biopsy length: 8 mm)

Fig.2 Histological section of the temporal artery biopsies (Hema-
toxylin and eosin stain, X 100 magnification). a Arrow (=): Frag-
mentation of the internal elastic lamina. b Asterisk (*): Transmural

08 >

0.6

Sensitivity

>1cm
>1.5cm

>2cm

0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Fig.3 Receiver Operating Characteristic (ROC) curve assessing the
predictive capacity of temporal artery biopsy length for diagnosing
definite vasculitis. The accompanying table presents diagnostic per-

findings were giant cells (41.1%), mononuclear cell infil-
tration (57.7%), and IEL fragmentation (48.8%). The

(b, biopsy length: 11 mm)

(c, biopsy length: 18 mm)

lymphohistiocytic inflammation, indicative of vasculitis. ¢ Asterisk
(*): Transmural lymphohistiocytic inflammation. Triangle (A): Giant
cells. Arrow (=): Fragmentation of the internal elastic lamina

T —— Biopsy length
ol 2 —— Reference line

- [ Biopsylength | Sensitivity (%) | Specificity (%) | PPV (%) NPV (%)

76.4 64.2 92.0 33.3
56.6 78.6 94.4 30.5
43.4 92.9 97.0 32.0

PPV: Positive predictive value; NPV: Negative predictive value

formance matrics, including sensitivity, specificity, positive predictive
value, and negative predictive value

discrepancies in the histopathological findings between our
cohort and other studies may be attributed to variations in
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Table 2 Comparison of
histopathological changes
according to glucocorticoid
usage before temporal artery

Glucocorticoid usage*
before TAB (+), n=35

Glucocorticoid usage*  p
before TAB (-)

biopsy

n=42
Fragmentation in the internal elastic 10 (28.5) 28 (66.6) 0.005
lamina, n (%)
Mononuclear cell infiltration, n (%) 15 (42.8) 27 (64.2) 0.053
Intimal thickness, n (%) 14 (40) 26 (61.9) 0.08
Presence of giant cells, n (%) 11 (31.4) 19 (45.2) 0.06
Definite vasculitis n (%) 25(71.4) 38 (90.4) 0.03

TAB Temporal artery biopsy

*Qut of 77 patient in which data was available, 35 were using glucocorticoids

Table 3 Factors associated with the diagnosis of histopathological
definite vasculitis of GCA

Risk factors OR RR (%95CI) p
Age at the TAB 1.04  (0.96-1.12) 0.26
Gender 1.68  (0.4-7.1) 0.47
CRP 1.44  (0.7-12) 0.81
ESR 0.74  (0.5-9.8) 0.7
Glucocorticoid usage before TAB  0.56  (0.13-2.4) 0.4
Biopsy length, mean (SD) 1.18  (1.06-1.31) 0.002

CRP C-reactive protein, ESR Erythrocyte sedimentation rate, TAB
Temporal artery biopsy, SD Standard deviation, OR Odds ratio, RR
Relative risk, CI Confidence interval

the stage of GCA, the use of glucocorticoids before biopsy,
and differences in the fixation properties of pathology speci-
mens [11-13].

Initially, 66 patients (73.3%) were diagnosed with vas-
culitis based on pathology reports. After re-evaluation of
the histopathology specimens, approximately half of the
24 patients (46%) with initially negative TAB results were
subsequently determined to have definitive vasculitis. This
finding underscores the importance of including detailed
histopathological criteria, as specified by the 2022 ACR/
EULAR classification criteria, in order to provide a more
accurate and standardized evaluation of TAB.

Although several validation studies have implemented
the new 2022 ACR/EULAR criteria [14, 15] our study is
the first to report the use and inclusion of histopathologi-
cal items in aiding the diagnosis of definitive vasculitis in
GCA biopsies. Furthermore, our analysis identified that age,
CRP/sedimentation level, gender, and pre-biopsy glucocor-
ticoid treatment were associated with definitive vasculitis.
The results of the multivariate analysis indicated a signifi-
cant correlation between biopsy length and the diagnosis of
definitive vasculitis.

Previous studies have established that longer biopsy
lengths increase the diagnostic accuracy of TAB for GCA
[5, 16, 17]. Currently, there is no consensus in the liter-
ature with regards to the biopsy length, however, several

@ Springer

studies have shown that more positive results are obtained
in biopsies that measure longer than 15 mm [18, 19]. For
example, Grejve et al. found that among 141 patients who
underwent TAB, biopsy length was statistically significant
in those with positive biopsy results, particularly when TAB
length exceeded 1 cm [20]. In another study, Breuer et al.
reported a positivity rate of 89% in patients with a biopsy
length greater than 2 cm, where positive biopsy was defined
as mononuclear cell infiltration in the vessel wall [21]. In our
study, longer biopsy lengths correlated with definitive vascu-
litis findings according to DCVAS. We categorized biopsy
lengths as 1 cm, 1.5 cm, and greater than 2 cm, with cor-
responding specificities of 64%, 78%, and 92%, respectively.

Glucocorticoid (GC) use prior to TAB can influence
biopsy results. This effect is more pronounced in patients
with non-definitive GCA. Data on the timing of GC adminis-
tration before biopsy are inconsistent, with studies reporting
treatment periods ranging from two weeks to twelve months
[13]. A study of 78 GCA patients found that TAB positivity
decreased over time, with biopsies performed after more
than two weeks of glucocorticoid initiation demonstrating
lower sensitivity [22]. Similarly, Mehta et al. reported a
positivity rate of only 20% in patients who underwent TAB
two weeks after starting glucocorticoids [23].

In our study, 35 (38.8%) patients received GC treat-
ment before biopsy. Notably, GC use prior to biopsy was
less frequent in our cohort, and the median time to biopsy
was shorter (12 days) in patients with definite vasculitis-
GCA. Our analysis revealed no significant difference in
glucocorticoid use duration between patients with definite
and non-definite GCA. However, limited existing literature
and our own study's limitations, including a small sample
size and missing data, hinder definitive conclusions. These
limitations also restrict our ability to comment further on
the relationship between temporal artery abnormalities on
physical examination, vision loss, and fulfillment of definite
GCA criteria.

Gonzales-Gay et al. reported lower frequencies of jaw
claudication, abnormal temporal artery examination find-
ings, and constitutional symptoms in GCA patients, with
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headache and PMR being more prevalent [24]. Conversely,
non-definite patients in our study were more likely diag-
nosed based on ultrasound findings. This aligns with the
recently published 2022 ACR/EULAR GCA classification
criteria, which acknowledge ultrasound as a diagnostic
tool even in the presence of a negative TAB for suspected
GCA [6]. Our study differed from a previously published
report [25] in that definite vasculitis was less frequently
diagnosed in patients with halo findings. This discrep-
ancy might be attributable to our retrospective design,
which limited access to complete ultrasound reports for
all patients. Additionally, some patients underwent ultra-
sound examinations while already receiving treatment,
potentially affecting the results.

Our study has several limitations. The retrospective
design restricted access to complete clinical and imag-
ing data for some patients. Furthermore, the small sam-
ple size limited our ability to explore the relationship
between clinical features, Doppler US findings, and TAB
histopathology.

A key strength of our study lies in the re-evaluation of
TAB preparations according to the DCVAS cohort rec-
ommendations, thereby contributing to a more compre-
hensive understanding of biopsy results. Additionally, the
2022 ACR/EULAR GCA classification criteria promote
standardized evaluation of temporal artery pathology. The
updated criteria provide valuable guidance for defining a
positive TAB in clinical practice.

Acknowledgements The authors wish to thank Associate Professor
Aladdin Mohammed (Lund University, Sweden) for advice and assis-
tance during the editing.

Author contribution Conceived and designed the analysis: GSU,OG,
BO, AH, SG, RCK, MAO, EU, AA, BA, AO, LK, OK. Collected the
data: GSU, OG, BO, AH, SG, RCK, MAO, EU, AA, BA, AO, LK,
OK. Contributed data or analysis tools: GSU, OG, BO, AH, SG, RCK,
MAQO, EU, AA, BA, AO, LK, OK. Performed the analysis and inter-
pretation of results: GSU, OG, BO, AH, SG, RCK, MAO, EU, AA, BA,
AO, LK, OK. Draft manuscript preparation: GSU, OG, BO, AH, SG,
RCK, MAO, EU, AA, BA, AO, LK, OK. Other contribution: GSU, OG,
BO, AH, SG, RCK, MAO, EU, AA, BA, AO, LK, OK.

Data availability The datasets gathered during the preparation of this
manuscript are available from the corresponding author upon reason-
able request.

Declarations

Confict of interest The authors have declared no conflicts of interest
regarding the publication of this manuscript.

Congress abstract publication Uzun GS, Gokoz O, Ogiit B et al (2024)
Using a standardized biopsy evaluation increases the impact of tempo-
ral artery biopsy in GCA. Oral presentation. Presented at: 21st interna-
tional vasculitis workshop, 7 Apr 2024, Barcelona, Spain (https://doi.
org/10.5281/zenodo.11068008).

References

10.

11.

12.

13.

14.

15.

16.

Bilton EJ, Mollan SP (2023) Giant cell arteritis: reviewing the
advancing diagnostics and management. Eye (Lond) 37:2365—
2373. https://doi.org/10.1038/s41433-023-02433-y

Hunder GG, Bloch DA, Michel BA et al (1990) The American
College of Rheumatology 1990 criteria for the classification of
giant cell arteritis. Arthritis Rheum 33:1122-1128. https://doi.
org/10.1002/art.1780330810

Alnaimat F, Mansour AT, Alduraidi H et al (2021) Clinical and
technical determinants of positive temporal artery biopsy: a ret-
rospective cohort study. Rheumatol Int 41:2157-2166. https://doi.
org/10.1007/s00296-021-05028-6

Simon S, Ninan J, Hissaria P (2021) Diagnosis and management
of giant cell arteritis: Major review. Clin Exp Ophthalmol 49:169—
185. https://doi.org/10.1111/ce0.13897

Jiang Z, Ji H, Dong J (2023) Temporal artery biopsy for sus-
pected giant cell arteritis: A mini review. Indian J Ophthalmol
71:3299-3304. https://doi.org/10.4103/1J0.1JO_3163_22

Ponte C, Grayson PC, Robson JC et al (2022) 2022 American
College of Rheumatology/EULAR classification criteria for giant
cell arteritis. Ann Rheum Dis 81:1647-1653. https://doi.org/10.
1136/ard-2022-223480

Putman MS, Gribbons KB, Ponte C et al (2022) Clinicopathologic
associations in a large international cohort of patients with giant
cell arteritis. Arthritis Care Res (Hoboken) 74:1013-1018. https://
doi.org/10.1002/acr.24540

Taze D, Chakrabarty A, Venkateswaran R et al (2024) Histopa-
thology reporting of temporal artery biopsy specimens for giant
cell arteritis: results of a modified Delphi study. J Clin Pathol
77:464-470. https://doi.org/10.1136/jcp-2023-208810
Chakrabarty A, Mackie S, Harden C, Morgan AW (2020) Tem-
poral artery biopsy: audit of histological diagnosis. Rheumatol-
ogy (Oxford) 59:678—679. https://doi.org/10.1093/rheumatology/
kez396

Narvaez J, Estrada P, Vidal-Montal P, Nolla JM (2023) Perfor-
mance of the new 2022 ACR/EULAR classification criteria for
giant cell arteritis in clinical practice in relation to its clinical phe-
notypes. Autoimmun Rev 22:103413. https://doi.org/10.1016/j.
autrev.2023.103413

Su GW, Foroozan R, Yen MT (2006) Quantitative analysis of
temporal artery contraction after biopsy for evaluation of giant
cell arteritis. Can J Ophthalmol 41:500-503. https://doi.org/10.
1016/S0008-4182(06)80016-5

Font RL, Prabhakaran VC (2007) Histological parameters helpful
in recognising steroid-treated temporal arteritis: an analysis of 35
cases. Br J Ophthalmol 91:204-209. https://doi.org/10.1136/bjo.
2006.101725

Maleszewski JJ, Younge BR, Fritzlen JT et al (2017) Clinical and
pathological evolution of giant cell arteritis: a prospective study
of follow-up temporal artery biopsies in 40 treated patients. Mod
Pathol 30:788-796. https://doi.org/10.1038/modpathol.2017.10
van Nieuwland M, van Bon L, Vermeer M et al (2023) Exter-
nal validation of the 2022 ACR/EULAR classification criteria in
patients with suspected giant cell arteritis in a Dutch fast-track
clinic. RMD Open 9:¢003080. https://doi.org/10.1136/rmdop
en-2023-003080

Molina-Collada J, Castrejon I, Monjo I et al (2023) Performance
of the 2022 ACR/EULAR giant cell arteritis classification crite-
ria for diagnosis in patients with suspected giant cell arteritis in
routine clinical care. RMD Open 9:002970. https://doi.org/10.
1136/rmdopen-2022-002970

Ypsilantis E, Courtney ED, Chopra N et al (2011) Importance
of specimen length during temporal artery biopsy. Br J Surg
98:1556-1560. https://doi.org/10.1002/bjs.7595

@ Springer


https://doi.org/10.5281/zenodo.11068008
https://doi.org/10.5281/zenodo.11068008
https://doi.org/10.1038/s41433-023-02433-y
https://doi.org/10.1002/art.1780330810
https://doi.org/10.1002/art.1780330810
https://doi.org/10.1007/s00296-021-05028-6
https://doi.org/10.1007/s00296-021-05028-6
https://doi.org/10.1111/ceo.13897
https://doi.org/10.4103/IJO.IJO_3163_22
https://doi.org/10.1136/ard-2022-223480
https://doi.org/10.1136/ard-2022-223480
https://doi.org/10.1002/acr.24540
https://doi.org/10.1002/acr.24540
https://doi.org/10.1136/jcp-2023-208810
https://doi.org/10.1093/rheumatology/kez396
https://doi.org/10.1093/rheumatology/kez396
https://doi.org/10.1016/j.autrev.2023.103413
https://doi.org/10.1016/j.autrev.2023.103413
https://doi.org/10.1016/S0008-4182(06)80016-5
https://doi.org/10.1016/S0008-4182(06)80016-5
https://doi.org/10.1136/bjo.2006.101725
https://doi.org/10.1136/bjo.2006.101725
https://doi.org/10.1038/modpathol.2017.10
https://doi.org/10.1136/rmdopen-2023-003080
https://doi.org/10.1136/rmdopen-2023-003080
https://doi.org/10.1136/rmdopen-2022-002970
https://doi.org/10.1136/rmdopen-2022-002970
https://doi.org/10.1002/bjs.7595

Rheumatology International

17. Aghdam KA, Sanjari MS, Manafi N, et al. (2020) Temporal artery
biopsy for diagnosing giant cell arteritis: a ten-year review. J Oph-
thalmic Vis Res 15:201-209. https://doi.org/10.18502/jovr.v15i2.
6738

18. Golenbiewski J, Burden S, Wolfe RM (2023) Temporal artery
biopsy. Best Pract Res Clin Rheumatol 37:101833. https://doi.
org/10.1016/j.berh.2023.101833

19. Ruediger C, Ninan J, Dyer K et al (2022) Diagnosis of giant
cell arteritis by temporal artery biopsy is associated with biopsy
length. Front Med (Lausanne) 9:1055178. https://doi.org/10.3389/
fmed.2022.1055178

20. Taylor-Gjevre R, Vo M, Shukla D, Resch L (2005) Temporal
artery biopsy for giant cell arteritis. J] Rheumatol 32:1279-1282

21. Breuer GS, Nesher R, Nesher G (2009) Effect of biopsy length on
the rate of positive temporal artery biopsies. Clin Exp Rheumatol
27:S10-13

22. Narvaez J, Bernad B, Roig-Vilaseca D et al (2007) Influence of
previous corticosteroid therapy on temporal artery biopsy yield
in giant cell arteritis. Semin Arthritis Rheum 37:13-19. https://
doi.org/10.1016/j.semarthrit.2006.12.005

23. Mehta K, Eid M, Gangadharan A et al (2022) The utility of the
bilateral temporal artery biopsy for diagnosis of giant cell arteritis.

Authors and Affiliations

Gilli Sandal Uzun'?
Mehmet Akif Oztirk’
Omer Karadag'*

- Ozay Gokoz*?
- Emine Uslu®

- Betiil Ogiit*
- Askin Ates®

< Omer Karadag
omerkaradag @ymail.com

Giilli Sandal Uzun
gullusandaluzun @ gmail.com

Ozay Gokoz

ozaygokoz @gmail.com
Betiil Ogiit
Betulcimer @gmail.com
Aylin Heper
aylinheper @yahoo.com

Servet Giires¢i
gurescisa@hotmail.com

Riza Can Kardag
rizakardas @ gmail.com

Mehmet Akif Oztiirk
makifozturk @gmail.com

Emine Uslu
drusluemine @gmail.com

Askin Ates
askinates1970@hotmail.com

Berkan Armagan
berkanarmagan @ gmail.com

Ahmet Omma
ahmetomma @ gmail.com

@ Springer

- Aylin Heper®
- Berkan Armagan®
- Turkish Vasculitis Study Group (TRVaS)

J Vasc Surg 76:1704—1709. https://doi.org/10.1016/j.jvs.2022.04.
043

24. Gonzalez-Gay MA, Garcia-Porrua C, Llorca J et al (2001) Biopsy-
negative giant cell arteritis: clinical spectrum and predictive fac-
tors for positive temporal artery biopsy. Semin Arthritis Rheum
30:249-256. https://doi.org/10.1053/sarh.2001.16650

25. van der Geest KSM, Wolfe K, Borg F et al (2021) Ultrasono-
graphic Halo Score in giant cell arteritis: association with inti-
mal hyperplasia and ischaemic sight loss. Rheumatology (Oxford)
60:4361-4366. https://doi.org/10.1093/rheumatology/keaa806

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

- Servet Giiresci®® - Riza Can Kardas’
- Ahmet Omma’® . Levent Kilic'2

Levent Kilic
drleventkilic @yahoo.com

Division of Rheumatology, Department of Internal
Medicine, Hacettepe University School of Medicine,
Ankara, Turkey

Vasculitis Research Centre, Hacettepe University, Ankara,
Turkey

Department of Pathology, Faculty of Medicine, Hacettepe
University, Ankara, Turkey

Faculty of Medicine, Department of Pathology, Gazi
University, Ankara, Turkey

Pathology Department, Ankara University School
of Medicine, Ankara, Turkey

Department of Pathology, Ankara City Hospital, University
of Health Sciences, Ankara, Turkey

Department of Internal Medicine, Division of Rheumatology,
Faculty of Medicine, Gazi University, Ankara, Turkey

Department of Rheumatology, Faculty of Medicine, Ankara
University, Ankara, Turkey

Clinic of Rheumatology, Ankara City Hospital, Ankara,
Turkey


https://doi.org/10.18502/jovr.v15i2.6738
https://doi.org/10.18502/jovr.v15i2.6738
https://doi.org/10.1016/j.berh.2023.101833
https://doi.org/10.1016/j.berh.2023.101833
https://doi.org/10.3389/fmed.2022.1055178
https://doi.org/10.3389/fmed.2022.1055178
https://doi.org/10.1016/j.semarthrit.2006.12.005
https://doi.org/10.1016/j.semarthrit.2006.12.005
https://doi.org/10.1016/j.jvs.2022.04.043
https://doi.org/10.1016/j.jvs.2022.04.043
https://doi.org/10.1053/sarh.2001.16650
https://doi.org/10.1093/rheumatology/keaa806
https://orcid.org/0000-0002-5010-9114
https://orcid.org/0000-0001-9537-1127
https://orcid.org/0000-0002-1385-7324
https://orcid.org/0000-0002-7807-0717
https://orcid.org/0000-0003-2243-0901
https://orcid.org/0000-0003-0730-8959
https://orcid.org/0000-0001-7203-3934
https://orcid.org/0000-0002-4717-3000
https://orcid.org/0000-0003-1966-3333
https://orcid.org/0000-0003-4409-059X
https://orcid.org/0000-0003-2582-7445
https://orcid.org/0000-0003-1064-9690
http://orcid.org/0000-0002-3443-3117

	The impact of histopathological criteria for definite vasculitis in giant cell arteritis: retrospective analysis of temporal artery biopsies
	Abstract
	Introduction
	Patients & methods
	Study population
	Histopathological findings at temporal artery biopsy
	Statistical analyses

	Results
	Discussion
	Acknowledgements 
	References


