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ABSTRACT
Objective. To identify independent 
risk factors for permanent visual loss 
(PVL) in patients with giant cell ar-
teritis (GCA), with a special focus on 
sonographic findings of the temporal, 
carotid and subclavian/axillary arter-
ies, and on established scoring systems 
of ischaemia risk assessment.
Methods. Consecutive patients with a 
diagnosis of GCA between 2002 and 
2013 were retrospectively identified 
from a prospectively maintained data-
base. Data on clinical characteristics 
including ophthalmological findings, 
laboratory values, and sonographic 
findings of the temporal, carotid an ax-
illary arteries were extracted. CHADS2- 
and CHA2DS2-VASc-score were cal-
culated. Clinical, laboratory and so-
nographic characteristics of patients 
with and without PVL were compared. 
Multiple logistic regression models 
were calculated to identify variables in-
dependently associated with PVL.
Results. One-hundred-fifty-two patients 
were included in the analysis. PVL oc-
curred in 30.2% of patients, with ante-
rior ischaemic optic neuropathy as pre-
dominant underlying cause (91.3%). 
The frequency of PVL was strongly de-
pendent on the age at diagnosis, with 
a significant increase after the age of 
70 years. In multivariate analysis, axil-
lary artery vasculitis with an odds ratio 
(OR) of 0.3 and constitutional symp-
toms with an OR of 0.1 were negatively 
associated with PVL. A CHADS2-score 
of 1 (OR 10.7) or ≥2 (OR 25) was as-
sociated with a significantly increased 
risk of PVL.
Conclusion. The risk of PVL secondary 
to GCA increases with age but is lower 
in patients presenting with constitution-
al symptoms and/or exhibiting axillary 
artery involvement. The CHADS2-score 
may help to discriminate patients with 
low vs. high risk of PVL.

Introduction
Permanent visual loss (PVL) secondary 
to optic nerve and/or retinal ischaemia 
remains the most dreaded early compli-
cation of giant cell arteritis (GCA) (1, 
2). Most of the previous studies investi-
gating risk factors for PVL relied on pa-
tients with biopsy proven cranial GCA 
(1). However, biopsy-negative GCA 
carries a significant albeit lower risk of 
PVL (3). Moreover, the value of tem-
poral artery biopsy as a routine proce-
dure in the diagnostic workup of GCA 
is doubted today more than ever before 
(4). In contrast, the role of non-invasive 
vascular imaging in the diagnosis of 
GCA has been increasing continuously. 
Based on imaging studies from the past 
two decades, GCA nowadays is consid-
ered a disease with varying but overlap-
ping disease patterns involving the cra-
nial and/or extracranial arteries (5, 6).
We analysed our cohort of unselected 
patients with GCA in order to identify 
clinical risk factors for PVL. Particu-
lar emphasis was laid on sonographic 
findings of the temporal, carotid and 
subclavian/axillary arteries, and on 
established scoring systems of ischae-
mia risk assessment (CHADS2 and 
CHA2DS2-VASc).

Patients and methods
Data collection
Consecutive patients with a diagnosis 
of GCA between 2002 and 2013 were 
retrospectively identified from a pro-
spectively maintained database. The 
diagnosis of GCA was based on a posi-
tive temporal artery biopsy, fulfilment 
of at least three of the 1990 American 
College of Rheumatology classification 
criteria for GCA, and/or the presence 
of typical sonographic findings (Halo) 
of the temporal and/or axillary arter-
ies, together with a typical clinical and 
laboratory constellation rapidly respon-
sive to glucocorticoid treatment (6). All 
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patients with symptoms suggestive of 
ocular ischaemic complications were 
routinely evaluated by a board-certified 
ophthalmologist, including funduscop-
ic examination.
Data on demographic characteristics, 
clinical symptoms, physical examina-
tion, cardiovascular comorbidities, and 
laboratory findings were extracted from 
the database. Constitutional symptoms 
were defined as the presence of fever 
(including low grade fever >37°) and/
or weight loss of at least 4 kg (7). PMR 
was defined as marked pain and stiff-
ness of the hip and/or shoulder girdle 
muscles (7). Atrial fibrillation was con-
sidered as comorbidity, when already 
known prior or diagnosed during the 
inpatient stay leading to a final diagno-
sis of GCA.
Ophthalmologic examinations were re-
viewed by an experienced ophthalmol-
ogist in order to differentiate arteritic 
from non-arteritic causes of visual im-
pairment. The following ocular symp-
toms were evaluated: transient visual 
loss (amaurosis fugax), diplopia, and 
PVL. PVL was defined as permanent 
reduction of best-corrected distance 
visual acuity to less than 20/25 and/or 
visual field loss of the affected eye(s). 
Visual symptoms were attributed to 
GCA when they occurred within 4 
weeks prior to diagnosis of GCA and 
funduscopy showed typical findings 
of anterior ischaemic optic neuropathy 
(AION), signs of ischaemic retinopathy 
such as cotton wool spots, and/or cen-
tral retinal artery occlusion (CRAO) in 
one or both eyes. 
Patients were categorised with regard to 
the presence or absence of arterioscle-
rotic plaques in carotid artery duplex 
sonography (focal wall thickening of 
more than 50% compared to the adja-
cent intima media complex). CHADS2-
score and CHA2DS2-VASc score were 
calculated based on the clinical infor-
mation available at the time of diagno-
sis (8). Both scores incorporate the fol-
lowing items: congestive heart failure, 
hypertension, age >75 years, diabetes 
mellitus, prior stroke/transient ischae-
mic attack. The CHA2DS2-VASc score 
additionally includes peripheral vascu-
lar disease, age 65–74 years, and fe-
male sex. Most of the items are scored 

with one point except stroke (2 points 
in both scores) and age >75 years (2 
points in CHA2DS2-VASc). 

Statistical analysis
For univariate analysis, Fisher’s exact 
test and Wilcoxon’s rank sum test were 
applied. Correction for multiple testing 
was done using the Bonferroni method. 
To identify independent predictors of 
PVL, multiple logistic regression mod-
els were calculated. Because the param-
eter “headache” confounded with some 
variables, this symptom was excluded 
from the final model. Spearman’s rank 
correlation coefficient was calculated 
for the ordinal variables of CHADS2- 
and CHA2DS2-VASc2-score. p-values 
less than 0.05 were considered statisti-
cally significant.

Results
Cohort characteristics
One-hundred and fifty-two patients 
were included. Amaurosis fugax and/
or diplopia were documented in 18 pa-
tients, four of whom suffered from PVL 
at the time of diagnosis. Overall, PVL 

occurred in 46 patients (30.2%), and 
4 patients (9.2%) had bilateral PVL. 
AION was the predominant cause of 
PVL (91.3%). CRAO was present in 
7 patients, four of whom also exhib-
ited AION of the same or contralateral 
eye. Table I shows the comparison of 
clinical characteristics between pa-
tients with and without PVL. Ischaemic 
stroke occurred in two patients. 

Clinical predictors of ocular 
ischaemic complications
Patients with PVL significantly more 
frequently reported jaw claudication 
(50% vs. 30.2%, p<0.01) and exhibited 
clinical signs (58.7 vs. 32.7%, p<0.01) 
and sonographic findings (81.8 vs. 
46.7%; p<0.01) of temporal artery in-
volvement. Moreover, these patients 
more frequently had arterial hyper-
tension, atrial fibrillation, renal insuf-
ficiency, and sonographic evidence of 
carotid arteriosclerosis (all p<0.05, see 
Table I). By contrast, those without 
PVL had a higher frequency of polymy-
algia rheumatica, constitutional symp-
toms and extracranial arterial involve-

Table I. Comparison of patients with and without permanent visual loss.

Variable Patients without Patients with p-value
 permanent visual  permanent visual
 loss loss 

Age, years (mean ± SD) 67.4 ± 8.1 77.1 ± 7.2 <0.01
Female sex (%) 75.5 71.7 0.69
Headache (%) 54.7 50 0.60
Jaw claudication (%) 30.2 50 <0.01
Preceding transient visual impairment (%) 13.2 8.7 0.59
Polymyalgia rheumatica (%) 45.3 19.6 <0.01
Constitutional symptoms (%) 61 32.6 <0.01
Abnormal clinical examination of the temporal arteries (%) 32.7 58.7 <0.01
Halo of the temporal arteries halo (%) 46.7 81.8 <0.01
Vasculitis of the axillary arteries (%) 57.5 9.3 <0.01
History of cardiovascular events (%) 13.2 15.2 0.8
Atherosclerosis of the carotid arteries (%) 64.2 82.6 0.03
Atrial fibrillation (%) 8.5 21.7 0.03
Arterial hypertension (%) 60.4 82.6 <0.01
Diabetes mellitus (%) 16 21.7 0.49
Current smoking (%) 31.4 10.9 <0.01
Chronic renal insufficiency (%) 10.4 21.7 0.07
CHADS2-score (mean ± SD) 1.1 ± 1.1 1.9 ± 0.9 <0.01
CHA2DS2VASc-score (mean ± SD) 2.8 ± 1.5 3.7 ± 1.2 <0.01
Anaemia, (%) 59 46.7 0.21
Leucocytosis, (%) 23.8 25 0.60
Thrombocytosis, (%) 25.7 31.1 0.55
ESR, mm / 1 hour (mean ± SD)* 70 ± 36 76 ± 35 0.31
CRP, mg/dl, (mean ± SD) 6.9 ± 6.1 7.9 ± 7.0 0.66
Antithrombotic treatment (%) 22.1 22.7 1.00
Statin treatment (%) 11.5 18.2 0.30

*missing data in 14 patients (9.2%).
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ment by CDS (all p<0.05, see Table I). 
Noteworthy, fever was not reported in 
any patient with PVL but was present 
in 21.7% of patients in the subgroup of 
patients without PVL (p<0.01). 

Influence of age and risk 
stratification with CHADS2-score
The occurrence of PVL was strongly 
dependent on the age of diagnosis, 
with a significant increase after the 
age of 70 (Fig. 1A). CHADS2-score 
and CHA2DS2-VASc-score were high-
ly correlated (Spearman’s rho 0.85); 
therefore the more simple to calculate 
CHADS2-score was used for further 
analysis. Figure 1B shows the preva-
lence of PVL in different risk-catego-
ries of the CHADS2-score. 

Multiple logistic regression calcula-
tions finally revealed a model includ-
ing clinical variables (constitutional 
symptoms, CHADS2-score of 1 or ≥2), 
laboratory values (thrombocytosis) 
and sonographic findings (vasculitic 
axillary artery involvement, carotid 
artery arteriosclerosis). While consti-
tutional symptoms (OR 0.1) and axil-
lary artery vasculitis by CDS (OR 0.3) 
significantly reduced the likelihood of 
PVL, CHADS2-categories of 1 (OR 
10.7) or higher (OR 25) were inde-
pendent predictors of PVL (Fig. 2). 
The remaining variables also increased 
the probability of PVL, but either with-
out (carotid arteriosclerosis) or only 
borderline (thrombocytosis) statistical 
significance. 

Discussion
In our retrospective study of 152 pa-
tients with GCA we found that an es-
tablished ischaemia risk scoring system 
(CHADS2) had a promising discrimi-
natory value to identify those patients 
with GCA at low (score=0), intermedi-
ate (score =1) and high (score >2) risk 
of PVL. While largely used in decision 
making regarding anticoagulation of 
atrial fibrillation in order to prevent is-
chaemic stroke (6), few studies showed 
a correlation between CHADS2-score or 
CHA2DS2-VASc-score and ischaemic 
events in other clinical settings, such as 
major cardiac surgery, coronary artery 
disease and peripheral arterial disease 
(9-11). Some components of CHADS2, 
namely older age, arterial hypertension, 
and cardiac disease by means of ischae-
mic heart disease, are well known risk 
factors for cranial ischaemic compli-
cations in GCA (7, 12). Pre-existing 
chronic vascular damage related to in-
creasing age and common cardiovas-
cular risk factors may predispose to 
occlusion of the small branches of the 
ophthalmic artery when myointimal 
hyperplasia secondary to GCA occurs. 
In line with this hypothesis, we found 
that carotid artery arteriosclerosis was 
more common in patients with PVL. A 
recent analysis of the large Diagnosis 
and Classification Criteria in Vasculi-
tis Study (DCVAS) cohort identified a 
history of stroke and peripheral arterial 

Fig. 1. Mosaic plots showing (A) the relative frequency of permanent visual loss in different age groups, and (B) the relative frequency of permanent visual 
loss in different CHADS2-score risk categories.

Fig. 2. Forest plot showing the odds ratios with corresponding 95% confidence intervals of the 
variables included in the final logistic regression model.
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disease as risk factors for PVL in pa-
tients with GCA (13). Finally, Muratore 
et al. demonstrated an association be-
tween calcifications in temporal artery 
biopsy specimens and the occurrence 
of PVL (14). Atrial fibrillation has not 
been investigated previously as a pos-
sible risk factor for cranial ischaemic 
events in GCA, but was not an inde-
pendent predictor of PVL in our study.
Thrombocytosis was an independent 
predictor of PVL in our cohort. Earlier 
studies also identified thrombocytosis 
as predictor of cranial ischaemic events, 
whereas more recent studies with larger 
sample sizes did not (7). Nonetheless, 
this variable adds another potential 
mechanism to the process finally result-
ing in vessel occlusion, namely local 
thrombosis on top of luminal stenosis 
and/or endothelial dysfunction. Acute 
thrombosis has been found in 9% of 
temporal artery biopsy specimens in an 
Italian study (14), but was not indepen-
dently associated with ischaemic eye 
complications in a French series (15). 
The actual role of local thrombosis for 
development of ocular ischaemia in 
GCA has to be determined yet.
We observed a significantly lower risk 
of PVL in patients presenting with 
constitutional symptoms at the time of 
diagnosis. It is remarkable that none 
of the patients with fever developed 
ocular ischaemic complications in our 
study. Constitutional symptoms, and 
particularly fever, result from an inter-
leukin-6-driven pathway. By contrast, 
interleukin-6 does not play a dominant 
role in the development of myointimal 
hyperplasia which is rather driven by 
the interleukin-12/interferon-γ-axis. In 
fact, interleukin-6 has been shown to 
exhibit angiogenic properties, possibly 
playing a role in compensating ischae-
mia (16). As a result, a marked humoral 
inflammatory response is associated 
with a considerably lower risk of devel-
oping PVL (17). Constitutional symp-
toms may reflect a disease pattern with 
predominant extracranial involvement, 
known to carry a lower risk of ocular 
ischaemic complications. Schmidt et al. 
showed that axillary artery vasculitis, 
as depicted by CDS, goes along with 

a low frequency of visual loss (12). In 
our study, we confirmed that the sono-
graphic finding of axillary artery vascu-
litis is an independent negative predic-
tor of ocular ischaemic complications 
in GCA. 
But how could our findings impact 
clinical practice, given that PVL has 
already occurred in the majority of pa-
tients when the diagnostic workup for 
suspected GCA is initiated? Risk strati-
fication based on clinical (absence of 
typical cranial symptoms, presence of 
constitutional symptoms, CHADS2-
score of 0) could identify those subjects 
at very low risk of developing PVL 
who may safely undergo the diagnostic 
workup without empiric glucocorticoid 
treatment. Whether there is any benefit 
of immediate intravenous glucocorti-
coid pulse therapy and/or antithrombot-
ic therapy in order to avoid severe is-
chaemic complications in patients with-
out PVL at the initial presentation, but 
stratified as high risk (typical cranial 
symptoms, CHADS2-score ≥2, throm-
bocytosis), remains to be investigated.
Despite the limitations of retrospective 
data collection within a long time frame 
and wide confidence intervals due to 
limited sample size, we identified novel 
(axillary artery vasculitis, CHADS2-
score ≥1) and confirmed previously 
established (constitutional symptoms, 
thrombocytosis) independent predic-
tive factors of PVL in GCA. 
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