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ABSTRACT
Objective. To examine the frequency
and predictors of cerebrovascular acci -
dents (CVA) in giant cell art e r i t i s
(GCA) patients from a defined popula -
tion.
Methods. Retrospective study of biop -
s y - p roven GCA patients diagnosed
from 1981 through 2001 at the single
hospital for the population of Lugo
(Northwest Spain). 
R e s u l t s . Th i rty (14.3%) of the 210
b i o p s y - p roven GCA patients had CVA ,
5 of them (16.7%) involving the vert e -
b robasilar terr i t o ry. Five patients (4 of
them involving the carotid terr i t o ry )
had CVAwithin the 2 years prior to the
onset of GCA symptoms. Four patients
had CVA within the first month after
the diagnosis of the disease. Of these,
3 involved the vert e b robasilar terr i t o -
ry. Another 5 patients suffered caro t i d
s t roke between the 4th and the 12th
month after the disease diagnosis. The
remaining 16 GCA patients had CVA
(all but one involving the carotid terr i -
t o ry) at least 1 year after the diagnosis
of vasculitis. No differences in the cli -
nical and laboratory features at the
time of diagnosis between patients
who had CVA and the rest of the biop -
s y - p roven GCA patients were observ -
ed. However, hypertension and hyper -
lipidemia at the time of diagnosis of
G C A w e re associated with the devel -
opment of CVA ( p<0.05 for both). A l -
so, anemia at the time of diagnosis
(hemoglobin < 12 g/dL) [hazard ratio
= 0.34 {95% CI 0.12 - 1.00; p = 0.05}]
was negatively associated with CVA
within the first 10 years after the diag -
nosis of the disease. Mortality in GCA
patients with CVA was not significant -
ly higher than that in patients without
C VA ( h a z a rd ratio=1.53; p= 0 . 1 4 ) .
C o n c l u s i o n . The present study con -
firms that CVA may occur in GCA. Ver -
tebrobasilar accidents are more com -

mon than carotid accidents at the time
of diagnosis of the disease. Vascular
risk factors should be carefully control -
led in the follow-up of GCA patients.

Introduction
Giant cell arteritis (GCA) is the most
common vasculitis in elderly people in
Western countries (1). It usually in-
volves the large and medium-sized blood
vessels with a predisposition to the cra-
nial arteries (2, 3). 
Cerebrovascular accidents (CVA) have
been extensively reported in GCA pa-
tients (4-8). In this regard, vertebro-
basilar strokes are more common than
in the general population (5,9). How-
ever, although CVA, particularly due to
involvement of the vertebrobasilar ter-
ritory, were reported to be a significant
cause of early mortality and morbidity
(6,10), they did not appear to be a late
complication of GCA(10). 
An important step forward might be to
assess the frequency of CVA during the
follow-up in unselected GCA patients,
whether those with CVA have distinc-
tive clinical features at the time of diag-
nosis, and whether there are some fac-
tors that might predict the development
of CVA. To address these questions we
have examined the frequency of CVA
in a series of biopsy-proven GCAcases
diagnosed at the single hospital for a
defined population.

Patients and methods
A retrospective review of the case re-
cords of all patients diagnosed with
biopsy-proven GCA at the Department
of Medicine of the Hospital Xeral-
Calde (Lugo, Spain) between January
1981 and December 2001 was under-
taken. This is the only referral center
for a well-defined population of nearly
250,000 people living in the middle of
the province of Lugo, in Northwest
Spain (8). 
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Patients were diagnosed with biopsy-
proven GCA as reported elsewhere (8,
11). They were uniformly treated for
their condition. After a diagnosis was
established, therapy with oral corticos-
teroids was started (generally 40 to 60
mg of prednisone in 3 doses per day for
3-4 weeks). Patients with visual mani-
festations were often treated with daily
intravenous pulse methylprednisolone
(1g/day for 3 consecutive days) follow-
ed by 60 mg/prednisone/day for 3-4
weeks. The prednisone dose was then
gradually tapered, as follows: by 10 mg
every 2 weeks to arrive at 40 mg/day;
and a further reduction by 5 mg every 2
weeks to arrive at 20 mg/day. The pred-
nisone reduction below 20 mg/day was
slower and individualized; a rate of 2.5
mg every 2-3 months was generally at-
tempted. When a relapse of the disease
was suspected (flare of GCA features,
which were suppressed by a resump-
tion of or increase in the corticosteroid
dose), prednisone was generally increas-
ed to 10 mg above the previous effec-
tive dose.
Each patient was assessed for any evi-
dence of CVA within 2 years prior to, at
the diagnosis of GCA, or thereafter. A
patient was considered to have CVA re-
lated to GCA when he/she had stroke
and/or transient ischemic attacks (TIA).
Strokes were classified according to
their clinical features and were confirm-
ed by computed tomography or magne-
tic resonance imaging. TIA were diag-
nosed if the symptoms were self-limit-
ing within less than 24 hours, without
residual neurological damage (7, 8).

Data collection
Besides demographic features, a histo-
ry of hypertension, hyperlipidemia, smo-
king, and diabetes mellitus at the time
of diagnosis of GCA and data on the
following items were analyzed: delay
to the diagnosis of the disease from the
onset of symptoms, headache, constitu-
tional syndrome (asthenia, anorexia
and weight loss of at least 4 kg), abnor-
mal temporal artery on physical exami-
nation, jaw claudication, polymyalgia
rheumatica, fever (temperature greater
than 38ºC), visual manifestations (tran-
sient visual loss including amaurosis fu-
gax, permanent visual loss, and diplop-

ia), and CVA. Also, the erythrocyte
sedimentation rate (ESR) and hemo-
globin at the time of diagnosis were as-
sessed in all patients. Information
about follow-up was examined.
Transient visual loss was considered to
be related to GCA when it occurred in
association with other clinical manifes-
tations of this vasculitis and/or a signif-
icant elevation of ESR and the tempo-
ral artery biopsy showed disruption of
the internal elastic laminae with infil-
tration of mononuclear cells into the
arterial wall with or without giant cells.

Statistical analysis
Rates were reported as cases per
100,000 population 50 years or older.
They were calculated using the number
of new cases observed/population 50
years of age and older. In order to com-
pare these rates with CVA mortality in
the general Spanish population, we es-
timated the standardized mortality ratio
adjusting for age and sex (indirect me-
thod) (12). Continuous data were des-
cribed as the mean and standard devia-
tion (mean ± SD), and categorical vari-
ables as %ages. Equality of means was
tested by the Student’s t-test. Propor-
tions were compared using the Chi-
square or Fisher’s exact tests. Predic-
tive variables were defined as variables
that had to be present prior to or at the
time of diagnosis with GCA. Possible
predictive variables for the development
of CVA were assessed using Cox pro-
portional hazard regression. Hazard ra-
tios and their 95% confidence i n t e r v a l s
(CI) were assessed. CVA c u mulative ha-
zards were estimated using the Nelson-
Aalen method. For the survival analy-
sis, a cerebrovascular event was consi-
dered to be a “failure”. GCA p a t i e n t s
who were alive without any cerebrovas-
cular event at the last follow-up or at the
end of this study or who had died for
any cause other than CVA were consid-
ered to be “censored individuals”. All
statistical analyses were performed us-
ing the package Stata 8/SE (Stata Inter-
cooled, College Station, T X ) .

Results
Temporal relationship between CVA
and GCA
During the study period 210 patients

were diagnosed with biopsy-proven
GCA. Thirty patients (14.3%) had at
least one cerebrovascular event, 5 of
them (16.7%) involving the vertebro-
basilar territory. Seven of the 30 GCA
patients with CVA had TIA and 23 had
strokes.
Five patients had CVA prior to the
onset of GCA symptoms (4 of them
involving the carotid territory). Among
them, one patient suffered a T I A 1 4
months before disease diagnosis, an-
other had a carotid stroke 2 years be-
fore, 2 had carotid strokes within the
year before (11.5 and 10.5 months) and
one patient had a vertebrobasilar stroke
18 months before the onset of GCA
symptoms.
Four of the 30 patients had a cere-
brovascular event within the first month
after the diagnosis of the disease. Of
these, 3 involved the vertebrobasilar
t e r r i t o r y. Another 5 patients suff e r e d
carotid stroke between the 4th and the
12th month after the diagnosis of GCA.
The remaining 16 GCA patients suf-
fered CVA (all but one involving the
carotid territory) at least 1 year after the
diagnosis of the vasculitis.
A 72-year-old man died because of a
vertebrobasilar accident 72 hours after
the onset of corticosteroid therapy (7).
Apart from this patient, no other GCA
patients died as a consequence of CVA
within the first year after the diagnosis.
H o w e v e r, during their follow-up 7
more patients died because of CVA or
their complications.

Incidence and mortality
The linearized incidence rate of CVA in
biopsy-proven GCA from Lugo was
2,781/100,000 person-years in people
50 years and older. Regrettably, at pre-
sent, data on the incidence of CVA in
the Lugo area or in the Spanish popula-
tion 50 years and older are not avail-
able.
In a former study we observed that
mortality in GCA patients was not
higher than that observed in the general
population of the same age in Lugo
(13). In the present study we have
found that mortality in biopsy-proven
GCA patients who had CVA was not
significantly higher than that observed
in biopsy-proven GCApatients without
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CVA (hazard ratio=1.53; p=0.14). The
standardized mortality ratio in biopsy-
proven GCA due to CVA was 1.17
using the Spanish population 50 years
and older as a reference (12). 

Differences in the clinical spectrum of
GCA at the time of diagnosis between
patients with and without CVA
No differences in age, gender, delay to
diagnosis from the onset of GCA
symptoms and clinical and laboratory
features of GCA at the time of diagno-
sis between patients with CVA and the
rest of biopsy-proven GCA p a t i e n t s
were observed (Table I). 
Also, no statistically significant differ-
ences in the rate of prednisone reduc-
tion between GCA patients with or
without a history of CVA were found
(data not shown).

Predictors and correlates of CVA
in GCA
Based on a prolonged follow-up (mean
± SD: 62 ± 50 months; range: 3 days to
240 months) no clinical feature of GCA
was found to be a predictor of CVA.
However, hypertension and hyperlipi-
demia at the time of diagnosis of GCA
were associated with the development
of CVA (p< 0.05 for both). Also, ane-
mia (due to chronic disease) at the time
of diagnosis (hemoglobin <12 g/dL)
[hazard ratio=0.34 {95%CI 0.12- 1.00;
p = 0.05}] was negatively associated
with CVA within the first 10 years after
the diagnosis of the disease. However,
in a longer follow-up this apparent neg-
ative association was not observed
[ h a z a r d r a t i o = 0.52 {95% CI 0.22 -
1.23; p = 0.13}]. The Cox proportional
hazard model for the best predictors of
CVAis shown in Table II.
Figure 1 shows the probability of hav-
ing a cerebrovascular event in GCApa-
tients with or without anemia (Nelson-
Aalen cumulative hazard curve).

Discussion
Although most cases of GCA involve
the temporal artery, involvement of the
larger arteries has also been described
in about 10% of patients (14). The in-
ternal carotid system, distinct from its
ophthalmic branches, the vertebrobasi-
lar arterial system and the circle of

Willis have been reported to be in-
volved in GCA (15). As was long ago
pointed out by Wilkinson and Russell
(16), once the vessels perforate the dur-
a they are not usually involved in GCA,
since at this location they lose elastic
fibers in the media, and the external
elastic lamina disappears.
Caselli et al. reported CVA ( T I A o r
strokes) in 12 (7.2%) of 166 biopsy-
proven GCA patients (15). Four of
them had CVA in the vertebrobasilar
territory and the remaining 8 involved
the carotid system (15). However, CVA
in elderly people are generally due to
conditions unrelated to GCA such as
hypertension or atherosclerotic disease.
Thus, the exact frequency of CVA that
are directly related to GCA is difficult
to be established. 

In our series 4 (1.9%) of the 210 biop-
sy-proven GCA patients developed
CVA shortly after the diagnosis of the
disease and, due to this, we may as-
sume that in these patients the inflam-
mation of the vessels related to the ar-
teritic disease played an important role
in the development of CVA. In these
cases CVA would be probably disease
related. Another 5 patients developed
CVA within the first year after the dis-
ease diagnosis. In these patients, it is
possible that the presence of a smolder
disease might also play a role in the
development of CVA. However, as all
of these 5 patients were in treatment
with steroids at the time of the cerebro-
vascular event, the possibility that pred-
nisone, not GCA, was the real risk fac-
tor for CVA should be considered.
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Table I. Comparison of clinical and laboratory features at the time of diagnosis between
patients with cerebrovascular accidents (CVA) and the remainder of the biopsy-proven
GCApatients.

Variable Without CVA With CVA p
(n =180) (85.7%)* (n =30) (14.3%)*

Age at diagnosis (years ±SD) 74.8 ± 6.9 73.3 ± 7.5 0.28

Women 95 (52.8) 18 (60.0) 0.46

Delay to diagnosis (weeks)** 10.3 ± 11.4 11.1 ±12.2 0.70

Headache 157 (87.2) 26 (86.7) 0.93

Constitutional syndrome# 115 (63.9) 20 (66.7) 0.77

Abnormal temporal arteries## 137 (76.1) 22 (73.3) 0.74

Jaw claudication 75 (41.7) 11 (36.7) 0.61

Polymyalgia rheumatica 78 (43.3) 9 (30.0) 0.17

Fever (temperature ≥ 38ºC) 17 (9.4) 4 (13.3) 0.51

Visual manifestations 40 (22.2) 9 (30.9) 0.35

Permanent visual loss 21 (11.7) 6 (20.0) 0.21

ESR (mean ±SD) mm/1st h. 93.2 ±22.3 92.1 ± 23.2 0.81

Hemoglobin (mean ±SD) g/dL 11.7 ± 1.6 11.8 ± 1.6 0.80

*Number in parenthesis indicates the total proportion of patients with a particular variable.
**From the onset of symptoms until the time in which the diagnosis of the disease was made.
#Constitutional syndrome: asthenia, anorexia and weight loss of at least 4 kg.
##Abnormal temporal arteries on physical examination.

Table II. Best predictors of CVAin biopsy-proven GCApatients from Northwest Spain.

Variable* Hazard ratio 95% Confidence interval p

Hypertension 2.68 1.29 – 5.59 0.009

Hyperlipidemia 2.37 1.04 – 5.38 0.039

Anemia 0.52 0.22 – 1.23 0.138

Anemia** 0.34 0.12 – 1.00 0.050

*At the time of diagnosis of GCA.
** From the time of diagnosis until 120 months of follow-up.



Likewise, we cannot completely ex-
clude that a silent (subclinical) GCA
might have been implicated in the path-
ogenesis of some of the CVA that oc-
curred within the 2 years before the di-
agnosis of the disease. However, none
of these patients had clinical features of
GCAat the time of the CVA. Late CVA
events observed in this series of GCA
patients may probably be related to
classic vascular risk factors. 
In population-based epidemiologic
studies of cerebral infarction the ratio
of patients with carotid accidents to
those with vertebrobasilar events was
5:1 (9). This was also the ratio observ-
ed in our series when all patients with
CVA were considered regardless of the
temporal relationship between the di-
agnosis of GCA and the development
of CVA. However, in keeping with pre-
vious reports (4, 15), this ratio changed
dramatically when CVA occurred with-
in the first month after the diagnosis of
the disease.
At present, the possible relationship
between the development of CVA and
other clinical features of GCAis poorly
understood. Our results only suggest a

possible protective role of anemia, as a
marker of a chronic and severe inflam-
matory response, for the development
of CVA. However, none of the classic
clinical features of the disease was
found to be a predictor for CVA. For-
mer studies have suggested a protective
effect of anemia for the development of
severe ischemic complications, in par-
ticular irreversible blindness (8, 17).
Cid et al. have confirmed that a strong
inflammatory response has an angio-
genic activity, which may have a com-
pensatory effect for ischemia in GCA
patients (18). This fact might, at least in
part, explain the potential protective
role of anemia for the development of
CVA within the first 10 years after the
disease diagnosis. 
Hypertension and hyperlipidemia are
well known factors that predispose to
CVA (19). These factors were also pre-
dictors of CVA in our series of GCA
patients. The high ratio of CVA in the
carotid to the vertebrobasilar territory
in patients with CVA occurring after
one year of follow-up (15:1) may sug-
gest that these factors are more impor-
tant once the disease has been treated. 

In conclusion, although the major limi-
tation of the present study is its retro-
spective nature, our observations con-
firm that CVA may occur in GCA pa-
tients. Vertebrobasilar accidents are
more common than carotid accidents at
the time of diagnosis of the disease. In-
creased awareness of these complica-
tions in GCA, particularly in patients
with hypertension and hyperlipidemia,
is needed. Vascular risk factors should
be carefully controlled in the follow-up
of GCA patients. Further investiga-
tions, including a prospective study us-
ing a control group (with the same age,
gender, common risk factors of CVA,
and similar genetic background to the
GCApatients), are required to fully de-
termine the causes of CVAin GCA.
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