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Abstract
Objective
Giant cell arteritis (GCA) is a systemic disease with variable vascular involvement. The objective was to investigate
predictors of time-dependent large-vessel involvement (LVI) in a population-based cohort of patients with GCA.

Methods
GCA patients with positive temporal artery biopsies (TAB) between 1997- 2010 were identified through a regional
pathology register. A structured review of histopathology reports and relevant imaging studies was performed.
Cases with LVI through July 2016 were identified. Patients were followed to first LVI, death, migration from the area
or July 29, 2016. Event free survival by clinical and histopathologic features was estimated using the Kaplan-Meier
method. Potential predictors of LVI were examined using Cox regression models.

Results
A total of 274 patients were included. The mean age at GCA diagnosis was 75.7 years. Fifty-one patients (19 %) had
documented LVI during the follow-up, corresponding to an incidence rate of 2.4/100 person-years. The median time
from GCA diagnosis to the diagnosis of LVI was 4.5 years (interquartile range 0.6-7 4). Thirty-four patients had aortic
involvement (67% of those with LVI; 12% of all GCA cases). Survival free of LVI was longer in patients with giant cells
in the TAB (75™ percentile 14.0 vs 6.7 years; p=0.014). In age-adjusted analysis, the presence of giant cells in the
TAB was associated with reduced risk of LVI (hazard ratio 0.48; 95 % confidence interval 0.27-0.86).

Conclusion
The negative association with giant cells in the TAB suggests that patients with LVI constitute a subset of GCA with
particular disease mechanisms.
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Introduction

Giant cell arteritis (GCA) is the most
frequent systemic vasculitis in the pop-
ulation over the age of 50 in western
countries, with incidence estimates of
14-33/100,000 in Scandinavian popu-
lations (1, 2). The disease was first de-
scribed in 1889 (3) in its most classical
form. Temporal artery biopsy (TAB) is
the gold standard for diagnosing GCA.
The first biopsy was performed in 1931
(4). In the biopsy the presence of gi-
ant cells, granuloma, disrupted internal
elastic lamina, thickened intima and
presence of inflammatory cells are in-
dicative of the disease.

Since the first description, other disease
subsets have been recognised (5-7).
The subsets can be defined according to
clinical phenotypes, imaging findings,
histopathology or laboratory findings
(8). Although there is no consensus, the
most common way of subgrouping pa-
tients with GCA is by the clinical phe-
notypes. Classic cranial arteritis [with
or without polymyalgia rheumatica
(PMR)], GCA with extracranial large-
vessel involvement (LVI), GCA with
mainly constitutional symptoms (e.g.
weight loss and/or fever of unknown
origin), and clinical pure PMR with un-
derlying subclinical vasculitis (9).
Although different subsets show dif-
ferent clinical course and prognosis (5,
10-15), there are still no established
predictors for LVI. Results are diver-
gent on the relation between LVI and
presence of cranial symptoms (5,7, 11,
16-21), PMR at the time of diagnosis
(5,10, 11, 13, 16, 18, 21, 22), level of
systemic inflammatory markers and
leucocyte count (5, 7, 10, 11, 13, 18,
19, 22-25) and tobacco usage (16, 18).
Several studies have found that patients
with LVI are younger than other GCA
patients at the time of disease onset (5,
16, 17,26, 27). In a retrospective mul-
ticentre study in which LVI was identi-
fied in 45% of patients with GCA, the
proportion of patients under 70 years
in the LVI group was 60% compared
to 27% in patients without LVI. Con-
versely, the proportion of patients over
80 years were 9% and 26%, respective-
ly, in these groups (16). Most studies
indicate that female sex is a risk factor
for LVI in GCA (5, 16, 17, 26, 27).

Arterial bruit, decreased peripheral
pulse, discrepancy between arm blood
pressures, extremity claudication,
Raynaud’s phenomenon and aortic
valve insufficiency are all signs and
symptoms that may be due to LVI, and
have been associated with subsequent
imaging findings in several studies (5,
10, 16, 23, 26).

Different histopathological patterns oc-
curring in GCA and their clinical corre-
lation have been studied (28-33). Giant
cells are reported in TAB specimens of
patients with GCA with varying fre-
quency, ranging from 37 to 84% (28,
30-39). Analyses of the association be-
tween the presence of giant cells and
different clinical manifestations have
generated conflicting results. We have
previously investigated the predic-
tive value of different histopathologic
features of TAB for LVI and found a
negative association with the presence
of giant cells in the histopathological
reports (22). To our knowledge, this
was the first study to examine this rela-
tionship in patients with biopsy-proven
GCA. The aim of the present study
was to investigate predictors for LVI
in an extended cohort of patients with
biopsy-proven GCA, and, specifically,
to assess the relation between baseline
characteristics and time to LVI.

Material and methods

Patients

For identification of patients with bi-
opsy-proven GCA, the database of the
Department of Clinical Pathology in the
county of Skane (population 1 243 329
on December 2010) was used. Patients
with positive TABs performed between
1997 and 2010 who were diagnosed
with GCA (N=840) were identified, as
previously described (2). Among these,
patients from two defined areas of the
county, the Kristianstad area and the
Malmo are, that had previously been
included in two clinical studies (22,
40) and thus had available data were
pooled for the present analysis (Fig. 1).
The study was approved by the Re-
gional Research Ethics Committee for
Southern Sweden (reference numbers
2010/517). No individual consent to
participate was required by the Re-
search Ethics Committee.
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Data collection

The process of data collection has been
described previously in detail (22, 41).
The structured review of medical re-
cords and histopathology reports of
all the identified patients included data
extraction of items of the 1990 Ameri-
can College of Rheumatology (ACR)
classification criteria for GCA (42). In
addition, other clinical data at the time
of diagnosis have been collected, e.g.
previous PMR diagnosis, PMR at the
time of disease onset, laboratory re-
sults, initial dose of glucocorticoster-
oids, visual symptoms and permanent
visual impairment related to GCA at
diagnosis and during the follow-up
were also recorded. The patients were
retrospectively classified according to
the 2022 ACR/European Alliance of
Associations for Rheumatology (for-
merly, the European League Against
Rheumatism, EULAR) classification
criteria for GCA (43).

All but 18 of the histopathology re-
ports could be retrieved and reviewed.
The presence or absence of giant cells,
granuloma, thrombus, fragmented in-
ternal elastic lamina (IEL), inflamma-
tory infiltrates, fibrosis, and luminal
stenosis was noted. If they were not
mentioned in the report, they were con-
sidered absent.

With regard to imaging studies, the pa-
tients included were evaluated accord-
ing to the clinical practice; there was no
specified protocol for systematic vascu-
lar evaluation during the study period.
The reports of all relevant radiological
and clinical-physiological studies in
patients with GCA were reviewed by
one of the authors (NN). LVI was de-
fined as presence of aneurysm, ectasia,
or stenosis of the aorta and/or its main
branches or positive *fluoro-2-deoxy-
d-glucose positron emission tomog-
raphy—computed tomography ("*FDG
PET-CT) as assessed by the radiolo-
gist. Aneurysm of the aorta was defined
as reported aortic dilatation with a loss
of wall parallelism and a recorded di-
ameter of =30 mm. Aortic ectasia was
defined as reported abnormal dilatation
without loss of wall parallelism.
Patients with detected LVI before diag-
nosis of GCA were excluded. For the
present study, dates of death and migra-
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Fig. 1. Study population, patient acquisition sources and identification process. Patients with positive
temporal artery biopsy in the county of Skéne 1997-2010. Sub-cohort I: Patients registered at the pathol-
ogy unit in Kristianstad. Sub-cohort II: Residents of the city of Malmé who participated in two health
surveys and developed GCA, and other patients with biopsy-proven GCA from the city of Malmo.

tion from the study area were retrieved
from a regional health care register.

Statistics

Patients were followed from date of
GCA diagnosis and were censored
at the date of: when LVI was first de-
tected, death, migration from the area
or the end of the study (i.e. date of last
chart review, July 29, 2016). Event free
survival, by baseline clinical character-
istics (female sex, PMR symptoms at
onset, pre-existing PMR, visual symp-
toms at onset, and TAB findings, i.e.,
inflammatory cells, giant cells, granu-
loma, disrupted IEL, fibrosis and lu-
minal stenosis), was estimated using
the Kaplan-Meier method. Potential
predictors of LVI were also examined
using Cox regression analysis (covari-
ates investigated: age at disease onset,
female sex, PMR at onset, pre-existing
PMR, visual symptoms at onset, eryth-
rocyte sedimentation rate (ESR), C-
reactive protein (CRP), platelet count
(PIt), and TAB findings, i.e. inflamma-

tory cells, giant cells, granuloma, dis-
rupted IEL, fibrosis and luminal steno-
sis). For continuous variables, hazard
ratios (HRs) were estimated per stand-
ard deviation (SD), and, in the case of
PIt and CRP, also per quartile, using the
lowest as reference. Furthermore, the
risk of LVI in those aged <70 years and
those aged 70-80 years was compared
to those above 80 at GCA diagnosis
(reference category). Covariates with
p<0.20 in the bivariate analyses were
included in multivariate models.

In a sensitivity analysis, only patients
that had undergone large-vessel imag-
ing at some time during the study pe-
riod were included.

Results

The GCA cohort

A total of 286 patients with biopsy-
proven GCA were identified from the
two sub-cohorts. Twelve patients with
LVI before GCA diagnosis were ex-
cluded, leaving a study sample of 274.
Mean age at diagnosis was 75.7 years
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Table I. Baseline demographic and clinical characteristics for GCA patients, overall and by
occurrence of large-vessel involvement (LVI) during the follow-up.

All patients LVI No LVI
n=274 n=51 n=223
Female sex, n (%) 210 (76.6) 38 (74.5) 172 (77.1)
Age at onset (years), mean (SD) 75.7 (8.1) 729 (8.4) 76.3 (7.9)
<70 (years), n (%) 67 (24.5) 19 (37.3) 48 (21.5)
70-80 (years), n (%) 118 (43.1) 21 (41.2) 97 (43.5)
>80 (years), n (%) 89 (32.5) 11 (21.6) 78 (35.0)
Pre-existing PMR, n (%) 24 (8.8) 6 (11.5) 18 (8.2)
PMR symptoms at onset, n (%) 60 (21.8) 12 (23.5) 48 (22.3)
Visual symptoms at onset, n (%) 94 (34.3) 18 (35.2) 76 (34.0)
Permanent visual impairment, n (%) 32 (124) 3 (5.8) 29 (13.2)
Total visual loss, n (%) 11 4.2) 0 11 (5.0)
ESR (mm/h), mean (SD) 77 (28) 76 (30) 77 (28)
CRP (mg/L), median (SD) [IQR] 94 (73) [54;141] 80 (57) [48;132] 95 (76) [56;144]
Plt (x10°/L), mean (SD) 420 (137) 442 (132) 414 (138)
Initial GC dose, median (SD) [IQR] 50 (33) [40;60] 52 (15) [40;60] 50 (36) [40;60]
Days on GC before biopsy, median [IQR] 2.5 [0.0;2.5] 2.0 [0.0;2.0] 3.0 [0.0;3.0]
IV GC treated, n (%) 19 (74) 3(64) 16 (7.6)
ACR 1990 criteria, n (%) 253 (97.3) 47 (95.9) 206 (97.6)
ACR/EULAR 2022 criteria, n (%) 259 (94.5) 49 (96.1) 210 (94.2)
Histopathology findings
Inflammatory infiltration, n (%) 246 (96.1) 47 (95.9) 199 (96.1)
Giant cells, n (%) 138 (53.9) 21 (42.9) 117 (56.5)
Granuloma 37 (14.5) 9 (18.4) 28 (13.5)
Disrupted IEL, n (%) 156 (60.9) 32 (65.3) 124 (59.9)
Fibrosis, n (%) 56 (21.9) 10 (204) 46 (22.2)
Luminal stenosis, n (%) 84 (60.4) 19 (63.3) 65 (59.6)

LVI: large-vessel involvement; SD: standard deviation; IQR: interquartile range; PMR: polymyalgia

rheumatica; ESR: erythrocyte sedimentation rate;

CRP: C-reactive protein; Plt: platelets; Hb: hae-

moglobin; GC: glucocorticoid; IV: intravenous; IEL: internal elastic lamina; AMI: acute myocardial
infarction; CVI/TIA: cerebral vascular incident/transient ischaemic attack;
Normal values: for ESR: Men =60 years <24 mm/1h, Women >50 years <35 mm/1h; for CRP: initially

9 mg/L, later <3.

Missing data: for PMR signs/symptoms: n=12, for ESR: n=25, for CRP: n=44, for Plt: n=88.

[SD 8.09; range 49.5-94.8 years].
76.6% were females. Twenty-four
(16%) of those with available informa-
tion on previous medical history had
a pre-existing diagnosis of PMR. At
onset of GCA, 23% had current PMR
symptoms, and 36% had visual symp-
toms. Demographics and clinical char-

acteristics, overall and by LVI, are pre-
sented in Table I. Time on GC treatment
before TAB was similar in patients with
and without LVI (Table I).

Large-vessel involvement
Fifty-one (19%) had evidence of LVI
after GCA diagnosis. Among these, 26

(51%) had isolated aortic involvement,
17 (33%) isolated distributary involve-
ment and the remaining 8 (16%) pa-
tients had a combination of both. The
median GCA duration prior to detec-
tion of LVI was 4.5 years (interquartile
range 0.6-7.4).

Patients were followed for 2137 per-
son-years after GCA diagnosis. Ac-
cordingly, the incidence rate of LVI was
2.4/100 person-years (95% CI [1.7,3.0]
of follow up, and was similar among
males (2.4/100 person-years, 95% CI
[1.1,3.7]) and females (2.4/100 person-
years, 95% CI [1.6, 3.1]).

The vascular imaging modalities
whose use led to the detection of LVI
are listed in Supplementary Table S1.
A total of 90 patients underwent some
sort of imaging during the study course.
Imaging modalities used in those with
versus without evidence of LVI are list-
ed in Supplementary Table S2.

Distribution of the affected

large vessels

Aortic ectasia was found in 20 patients
(ascendens n=10, descendens n=4, ab-
dominal n=6). In one patient, the whole
aorta was ectatic and in four others the
aorta had both aneurysmatic and ec-
tatic changes. A total of 19 aortic an-
eurysms (ascendens n=13, descendens
n=1, abdominal n=5) were found in 19
patients. Two patients had dissections,
one ascending aorta aneurysm with
type-A dissection and one type-B dis-
section without aneurysm.
Involvement of 39 distributary arter-
ies was found in 25 cases, including 33
stenotic arteries (carotid n=7, subcla-

{7a

SSSS

s

A. ascendens aneurysm
A. ascendens ectasia

A. descendens aneurysm
A. descendens ectasia

A. abdominal aneurysm
L] A. abdominal ectasia

- Dissection

I:lTributary involvement, L: lower leg arteries (nr of squares equals nr of vessel beds involved)

Two patients with dissections, one wi

th typA and another with typB8

Fig. 2. Distribution of involved vessels for each patient in the group of patients with giant cell arteritis with large vessel involvement (LVI). Each rectangle
represents one vessel bed, and each column represents one patient.
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Table II. Survival time free of LVI, 75th percentile (years; Kaplan-Meier analysis).

Present Absent p (Breslow)
Female sex 12.9 13.1 0.96
PMR symptoms at onset 11.7 13.7 0.98
Pre-existing PMR 10.1 11.7 0.83
Visual symptoms at onset 11.7 13.7 0.64
Giant cells 14.0 6.7 0.01
Granuloma 8.5 11.7 0.83
Disrupted IEL 9.7 14.0 0.56
Fibrosis 12.9 10.1 0.67
Luminal stenosis 10.3 10.1 0.90
PMR: polymyalgia rheumatica; IEL: internal elastic lamina.
Table III. Predictors for LVI in GCA; unadjusted.
HR 95 % CI
Age at disease onset (years) <70 2.29 1.00-5.25
70 - 80 1.50 0.72-3.21
>80 1.00 = ref
Age (year) (per SD) 0.82 0.61-1.09
Female sex 1.01 0.54 - 1.90
PMR at onset 0.89 046-1.71
Pre-existing PMR 0.85 0.35-2.09
Visual symptoms at onset 0.87 048 -1.56
ESR (mm/h) (per SD) 0.98 0.73-1.31
CRP (mg/L), (per SD) 0.82 0.58-1.16
CRP (per quartile), lowest <54 (mg/L), 1.00=ref
Quartile 2 54.1-94 0.50 0.21-1.16
Quartile 3 94.1-141.25 0.86 041-1.79
Quartile 4 >141.25 0.53 0.23-1.24
Plt (x10°/L) per SD 1.18 0.86 - 1.61
Pt (per quartile), lowest <319 (x10%/L), 1.00=ref
Quartile 2 319.1- 406 0.64 0.24 - 1.67
Quartile 3 406.1- 496 0.81 0.33-201
Quartile 4 >496 0.90 0.37-2.15
Giant cells 0.49 0.28 - 0.87
Granuloma 1.19 0.58-245
Disrupted IEL 1.38 0.76-2.48
Fibrosis 0.85 042-1.70
Luminal stenosis 0.99 0.47-2.08

LVI: large-vessel involvement; SD: standard deviation; PMR: polymyalgia rheumatica; ESR: erythro-
cyte sedimentation rate; CRP: C-reactive protein; Plt: platelets; IEL: internal elastic lamina.

vian n=2, coeliac n=2, superior mesen-
teric n=2, renal n=2, iliac n=4, femoral
n=7, distal lower extremity n=5, intrac-
ranial n=2 ) and 6 aneurysmatic arteries
(carotid n=1, innominate n=1, coeliac
n=1, iliac n=3) and one subclavian ar-
tery with signs of vasculitis on PET.
The distribution and type of vessel in-
volvement in the fifty-one patients with
LVI are depicted in Figure 2.

Predictors of LVI: survival by

baseline features and Cox regression

- Demographics

There was no difference in survival
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time free of LVI between females and
males (Table II). The proportion of pa-
tients with onset of GCA at 70 years or
younger was higher among those with
LVI (37.3% vs. 21.5%). Compared to
those aged >80 at GCA diagnosis, there
was a greater risk of LVI in those di-
agnosed with GCA when they were
younger than 70 years (HR 2.29; 95%
CI1.00,5.25).

- Clinical features and laboratory
parameters

Clinical features such as visual symp-
toms, inflammatory laboratory tests at

diagnosis (ESR, CRP, Plt) or symp-
toms of PMR (pre-existing or current)
did not affect the risk of future LVI
(Table IIT and IV). Among those who
developed LVI, fewer suffered from
permanent visual impairment or total
visual loss (Table 1), although numbers
were too small for meaningful time de-
pendent analyses.

- Histopathology features

Survival free of LVI was significantly
longer in patients with giant cells pre-
sent in the TAB, 75" percentile 14.0 vs.
6.7 years (p=0.01; Table II and Fig. 3).
Other histopathology features had no
impact on the LVI- risk (Table II-III).
The presence of giant cells in the TAB
was associated with a reduced risk of
LVI in bivariate Cox regression (Table
IIT) as well as in multivariate analysis,
adjusted for age (HR: 0.48; 95 % CI
0.27,0.86).

- Sensitivity analysis

In analyses including only those who
had undergone large-vessel imaging at
least once during the study period, the
negative association between presence
of giant cells in the biopsy and LVI was
similar to the main analysis (Suppl. Ta-
ble S3). In these models, there were no
associations for other investigated fac-
tors with LVI.

Discussion

In the present study, 19 % of patients
with biopsy-proven GCA had diag-
nosed LVI during the follow-up, cor-
responding to an incidence of 2.4/100
person-years of follow-up. We con-
firmed a negative association between
the presence of giant cells in the TAB
and subsequent development of LVI in
patients with GCA. We also observed a
trend toward reduced risk of LVI with
increasing age at GCA-onset, in keep-
ing with several previous studies (5,
11, 16, 17, 26), a recent meta-analysis
(27) and a recently published large mul-
ticentre study (44). By contrast, in the
latter study it was shown that age at di-
agnosis was an independent risk factor
for future development of severe com-
plications, including aortic aneurysms/
dissection (44). The shift towards onset
of GCA below age 70 in the subgroup
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Fig. 3. Survival free of large vessel involvement in patients with giant cell arteritis (GCA), by pres-

ence of giant cells in the temporal artery biopsy.

Kaplan-Meier method. p-values based on Breslow’s test. Vertical lines indicate patients censored.

with LVI in the present study, with a
corresponding reduction in the number
of patients aged >80 years at diagnosis,
is compatible with previous findings
in a study that compared the same age
categories (16). The lower risk in el-
derly patients in the present study could
be due to less extensive investigations
with increasing age, and we did not ob-
serve an association with age in the sen-
sitivity analysis restricted to those that
had undergone large-vessel imaging.
On the other hand, in the other study
with similar observations, all patients
were scanned for LVI (16). We did not
observe an increased risk with elevated
laboratory inflammatory markers.
Previously, a higher ESR was negative-
ly associated with LVI in some studies
(5, 18, 23) but not in others (7, 10, 11,
13,19,22,24,25).

In accordance with some (10, 11), but
in contrast to other studies (5, 16, 17,
26), there was no major difference be-
tween females and males in the occur-
rence of LVI in this study.

Previous studies indicate that cranial
symptoms at the time of GCA diagno-
sis are negatively associated with LVI
(5,7, 11, 16-20). In the present study,
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severe ocular involvement tended to be
less frequent among those with LVI.
Other types of cranial symptoms were
not evaluated.

In contrast to our previous study of a
smaller sample (22), we did not find
any association between PMR symp-
toms at GCA diagnosis and subsequent
LVI. Other previous studies of PMR
as a risk factor have yielded divergent
results: one reported a negative asso-
ciation with LVI (16), others showed
no difference between the two groups
(5,10, 13,18, 19, 21), one other study
showed a higher proportion with PMR
at GCA diagnosis in the LVI group
(17) and one study found more patients
with PMR prior to GCA diagnosis in
the LVI group (11). Differences in case
selection, and in the ascertainment and
management of PMR, may explain
these discrepancies.

Histopathological features or patterns
have been the subject of several stud-
ies of possible associations with spe-
cific clinical features or clinical course.
Previous studies on clinical correla-
tions with giant cells are summarised
in Supplementary Table S4. The focus
of these studies has been on cranial is-

chaemic symptoms and signs, usually
presence of headache/ocular and jaw
manifestations, systemic manifesta-
tions and laboratory analysis in varying
degrees. The number and type of histo-
pathological features investigated also
varied. Three studies found significant
associations between the occurrence
of giant cells and cranial ischaemic
complications (34, 37, 45). Two other
studies found a trend towards a higher
occurrence of cranial ischaemic com-
plications in the group with giant cells
compared to those without (38, 39).
The presence of giant cells was shown
to be inversely correlated to the pres-
ence of marked systemic response, i.e.
fever >38C° (45). Fever is more preva-
lent in younger patients with GCA (44),
similar to LVI (5, 16, 17, 26, 27, 44),
speaking in favour of different cytokine
profiles (e.g. with a dominant role for
IL-6) (46, 47), and different disease
mechanisms in those with LVI.

Giant cells are fused macrophages,
formed through interferon-y (IFN-vy)
stimulation (48). These macrophages
produce among others: reactive oxy-
gen species, matrix metalloproteinases,
platelet-derived growth factor and vas-
cular endothelial growth factor (49).
IFN-y is produced by differentiated
Thl cells (49). The differentiation is
driven by interleukin 12 (IL-12) (49).
High levels of IL-12 (50) and IFN-y
(51) are associated with more ischae-
mic complications. It is possible that
the LVI phenotype of GCA is less dom-
inated by Th1 mechanisms considering
less frequent presence of giant cells in
the TAB, fewer cranial ischaemic mani-
festations and the massive presence of
artery tertiary lymphoid organs that
lack macrophages (52).

Limitations of this study are related
to the retrospective design. Data col-
lection was limited to the recorded
information in patient charts, and no
standardised physical evaluation was
performed. In contrast with other stud-
ies (16), we did not limit our analysis to
patients that had been investigated with
>] large-vessel imaging scan, although
results on the key finding were similar
in a sensitivity analysis restricted to this
group. Imaging modalities during study
period were heterogeneous, non-struc-
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tured and often performed due to other
indications than suspected vasculitis.
Therefore, the incidence of LVI and its
extent is likely underestimated due to
lack of systematic imaging studies. LVI
detected in this study reflect the clinical
practice during the time period. Based
on the study design, we cannot rule
out that some of the changes may be
of atherosclerotic origin. Furthermore,
imaging and TAB were not reviewed
by dedicated radiologists and patholo-
gists in this study. This is a major limi-
tation. Finally, as only patients with
cranial GCA based on positive TAB
were selected for this study, and TAB
is more often negative in patients with
LVI which is more common in younger
patients, we may have excluded some
younger patients with LVI.

Strengths of this study include the pop-
ulation-based study design, the rela-
tively large patient cohort with a long
follow-up period, and the systematic
review of pathology reports. Further-
more, we focused on objectively veri-
fied (biopsy-proven) GCA, which had
an incidence in our population that was
similar to other studies of Scandinavi-
an populations (2, 53).

This study suggests that diverse disease
mechanisms may be involved in GCA
with different clinical presentation and
disease progression. This could affect
treatment response and raises the ques-
tion of whether or not GCA should be
treated differently based on phenotype
and understanding of the underlying
pathophysiology.

Future research should include pro-
spective studies with structured imag-
ing evaluations and standardised quan-
tification of the giant cells and other
histopathologic features in TABs.

In conclusion, in this study of patients
with biopsy-positive GCA, LVI was de-
tected in 1 in 5 patients during follow-
up. There was a significantly lower risk
of LVI in patients with giant cells in the
biopsy. This may suggest particular dis-
ease mechanisms in LVI of GCA.
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