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Giant cell arteritis (GCA) is a chronic in-
flammatory disease that affects medium-
sized and large arteries, most typically

the aortic arch and its primary and distal branch
vessels (1). GCA is the most common form of
vasculitis in older adults but is rare in persons
younger than 50 years. Women are affected 2 to
3 times more than men. The absence of an iden-
tifiable cause and dramatic improvement with
corticosteroid therapy has led to the presump-
tion that GCA is an autoimmune disease.
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Pathogenesis of giant cell arteri-
tis (GCA) involves activation of
dendritic cells in the vessel ad-
ventitia–media border that recruit
T cells and monocytes into the
vessel wall. Macrophages co-
alesce in the media, forming
multinucleated giant cells secret-
ing metalloproteinases and reac-
tive oxygen species that compro-
mise the vessel's structural
integrity. Simultaneously, intimal
proliferation can reduce blood
flow and induce partial or com-
plete ischemia of the affected
tissue bed.

Common clinical features of GCA
include headache, scalp and
temporal artery tenderness, and
symptoms of polymyalgia rheu-
matica (PMR). Masticatory muscle
ischemia accounts for symptoms
of “jaw claudication” with chew-
ing. Although large vessel symp-
toms are present in a few pa-
tients, evidence of large vessel
involvement is nearly universal
on autopsy and common on vas-
cular imaging studies. Thus, the
older terms “temporal arteritis”
and “cranial arteritis” have fallen
into disfavor because they under-
state involvement of other ves-
sels that may significantly affect
diagnosis and prognosis. Vision
symptoms, including monocular
or binocular blindness, and aortic
aneurysm rupture or dissection
are the most feared complica-
tions of GCA. Diagnosis is based
on a characteristic pattern of
symptoms, physical examination
findings, elevated acute-phase
reactants (erythrocyte sedimenta-
tion rate [ESR] and C-reactive
protein [CRP]), biopsy findings,
and vascular imaging. High-dose
corticosteroid therapy typically
leads to dramatic improvement
within 5 days and reduces the
risk for vision loss.

The incidence of GCA increases
with age. The mean age of af-
fected individuals is 74–76 years.
A recent study from Sweden of

840 biopsy-positive GCA patients
(626 female [75%]) showed that
for each additional decade be-
yond 50 years, the per 100 000
persons/year incidence in-
creased from 2.0 (age 50–60 y)
to 11.8 (age 61–70) to 31.3 (age
71–80) (2). Women are affected
more often than men (2–3:1), and
GCA is more common among
whites, persons of Nordic or
Northern European ancestry
(incidence, 27–56 per 100 000
persons/y), and others residing in
northern latitudes (17–23 per
100 000 persons/y). GCA is un-
common in persons of African,
Asian, Hispanic, and Arab de-
scent (3). It has polygenic influ-
ences—certain genetic markers,
such as HLA-DRB1*04 (both al-
leles 04:01, 04:04) and non-HLA
gene polymorphisms (e.g.,
PTPN22), seem to play important
roles in pathogenesis (3–5). How-
ever, these associations are not
so precise that genetic screening
for diagnostic purposes is recom-
mended.

Exogenous factors that increase
the risk for GCA include history
of or current smoking (6, 7). In
1 large study, smoking was found
to be a risk factor for GCA in
women but not men. Given that
only about 14% of patients in this
study were ever smokers vs. about
3% of controls (P = 0.00006, odds
ratio [OR], 5.48 [95% CI, 2.12–
14.19]), it was suggested that
smoking might be an important
cofactor for GCA pathogenesis in
only a few patients (6).

Recent reports indicate a possi-
ble association of GCA with vari-
cella zoster virus (VZV) (8, 9). Al-
though these provocative data
may have etiologic and therapeu-
tic implications, it would be pre-
mature to use anti-VZV therapies
in GCA until the findings are
confirmed and data from clinical
treatment trials become
available.
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Diagnosis
What are the characteristic
clinical features of GCA?
Approximately 20%–50% of GCA
patients have constitutional
symptoms, such as fever (usually
low-grade but can be as high as
40 °C), malaise, anorexia, and
weight loss (Table 1) (10). Thus,
GCA should be considered in the
differential diagnosis of fever of
unknown origin in patients older
than 50 years (11). Most patients
report headache, either diffuse
or localized in the temporal or
occipital regions. Approximately
40%–70% of patients have scalp
or temporal artery pain, and they
may note scalp or temporal ten-
derness when combing their hair
or wearing a hat or eyeglasses.
Vision symptoms, such as amauro-
sis fugax, blurred vision, diplopia,
and blindness (monocular and
binocular) occur in 12%–40% of
patients. Binocular blindness most
often occurs sequentially over
days to a week; concurrent bilat-
eral vision loss is less common.
Occlusion of the ophthalmic or
posterior ciliary arteries can result
in anterior ischemic optic neuropa-
thy and sudden vision loss that is
often painless but irreversible (10).
Blindness infrequently occurs as a
result of central retinal artery oc-
clusion or occipital infarction. Mas-
ticatory muscle ischemia accounts
for symptoms of fatigue or jaw
claudication in 30%–70% of pa-
tients. Some patients report mus-
cle aches and stiffness in a distribu-
tion characteristic of PMR (e.g.,
symptoms affecting the neck,
shoulder, and pelvic girdle).

Although GCA often affects tribu-
taries of the external carotid ar-
teries, any primary branch of the
aorta can be involved. Large ves-
sel vasculitis (LVV) symptoms and
signs occur in approximately 25%
of patients (12–14) but the disor-
der is usually subclinical (15, 16).
Large vessel involvement may
also occur in patients who do not

have the typical features of cra-
nial involvement (i.e., headache,
temporal artery pain, jaw claudi-
cation) (10). Approximately 50%
of patients with GCA of the subcla-
vian or axillary arteries have nega-
tive results on temporal artery bi-
opsy (10, 17). Thus, GCA should
be considered in elderly patients

Table 1. Spectrum of Clinical Features of Giant Cell Arteritis*

Feature Manifestation Characteristics

Vascular injury
Common features

(30%–80% of patients)
Headache No particular pattern; severe, sometimes

throbbing; often localized
Scalp tenderness Often temporal; elicited by touching,

grooming, or wearing glasses;
temporal artery can be thickened,
tender, or nodular

Jaw claudication Elicited by prolonged talking or chewing
Less common features

(<20% of patients)
Ocular symptoms Partial or complete vision loss, amaurosis

fugax, or diplopia
Blindness Unilateral or bilateral; usually permanent
Painful dysphagia Sore throat
Respiratory symptoms Dry, nonproductive cough
Limb claudication Elicited by use of arms; combined with

paresthesias
Absent or asymmetrical pulses
Asymmetrical blood pressure

readings
Infrequent features (<5% of

patients)
Ischemia of the central nervous

system
Typically vertebrobasilar insufficiency,

imbalance, cortical blindness,
confusion

Tongue claudication
Aortic regurgitation Dilatation of the proximal aorta
Myocardial infarction
Peripheral neuropathy
Deafness
Tissue gangrene Scalp, tongue, or extremities

Systemic inflammation
Common features (40%–100% of

patients)
Intense acute-phase response Elevated erythrocyte sedimentation rate,

C-reactive protein level, interleukin-6
level, levels of other acute-phase
proteins; elevated liver function test
results; thrombocytosis

Anemia Normocytic, normochromic
Polymyalgia rheumatica Pain and morning stiffness, particularly

affecting neck, shoulders, and pelvic
girdle muscles

Wasting syndrome Fever, anorexia or weight loss, malaise,
night sweats, depression

* Table modified and reprinted with permission from reference 10.
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with large and medium-sized ves-
sel symptoms. Involvement of the
subclavian vessels may result in
arm claudication or subclavian
steal syndrome (11). Aortic valve
regurgitation may occur with GCA
involvement of the proximal as-
cending aorta. Aortic aneurysm
and dissection are other potential
complications.

What should the physical
examination include?
The clinician should carefully ex-
amine the head and neck. Physical
findings may include erythema,
tenderness, nodularity and thick-
ening of the temporal artery, and
decreased pulse (compared with
the unaffected temporal artery).
The eyes should be examined to
assess visual acuity and visual
fields and to evaluate the optic
disc and retinal vessels. Pulse and
blood pressure should be as-
sessed in all 4 limbs to determine
whether asymmetry is present.
Subclavian artery lesions may be
associated with differences in
pulse and blood pressure in the
involved versus the uninvolved
arm. Clinicians should listen for
bruits over the thoracic and ab-
dominal aorta and for aortic regur-
gitation. Involvement of the carotid
or subclavian vessels may manifest
as audible bruits in the neck or
supraclavicular fossa, respectively.

What other diagnoses should
clinicians consider?
The differential diagnosis of GCA
includes common or migraine
headache and atherosclerotic
disease (Table 2). The finding of
a thoracic aortic aneurysm in the
absence of compelling clinical
features of GCA should prompt
consideration of other diagno-
ses, such as noninflammatory
aortic diseases, infection, or
other forms of vasculitis and sys-
temic autoimmune conditions.
Because GCA affects elderly pa-
tients, diagnostic confusion is
likely, especially in patients with
multiple comorbid conditions.
For example, diagnostic uncer-
tainty may occur in the setting of
claudication, stroke, or vision loss
(i.e., whether these symptoms are
due to atherosclerosis, embolic
events, or GCA), joint pain (e.g.,
osteoarthritis, microcrystalline
disease), carpal tunnel syndrome,
bursitis and tendinitis, or hand
edema. While it may be tempting
to ascribe such findings to GCA,
it is important to consider that
contemporaneous events may
not indicate disease relation-
ships. For example, inflammatory
small joint disease (e.g., hands,
wrists), bursitis, and tendinitis
have been reported in a few pa-
tients with GCA, and a meta-
analysis of 21 studies found that
the presence of synovitis on ex-
amination significantly reduced
the likelihood of positive results
on a temporal artery biopsy (18).

Approximately 30%–50% of pa-
tients with GCA also have PMR,
and these disorders share demo-
graphic features. Overall, PMR is
2–3 times more common than
GCA. PMR is characterized by
morning stiffness in the neck,
shoulder girdle, and proximal up-
per extremities, with or without
pain, that lasts at least 30 minutes.
Although similar symptoms occur
less often in the pelvic girdle, in-
cluding the hips and thighs, these

Table 2. Differential Diagnosis of Giant Cell Arteritis

Disease Distinguishing Features

Common or migraine
headache

Normal eryrthrocyte sedimentation rate and
C-reactive protein levels

Absence of temporal artery or large vessel
abnormalities

Absence of polymyalgia rheumatica symptoms
Atherosclerosis of large

vessels
Claudication most common in legs
Transient ischemic attack or stroke occurs in

the absence of inflammatory signs and
symptoms

Takayasu arteritis Affects young women predominately (mean
age of onset 26 y)

Headache and temporal artery
involvement due to other
forms of vasculitis*

Characteristic features of vasculitis will be
present

* Granulomatosis with polyangiitis (Wegener granulomatosis), eosinophilic angi-
itis with granulomatosis (Churg-Strauss syndrome), polyarteritis nodosa, hepatitis-
associated vasculitis.
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features may dominate in some
patients. Onset of PMR symptoms
is often subacute, occurring over a
period of less than 2 weeks. Dura-
tion of symptoms for more than 4
weeks increases the likelihood of
diagnosis. Low-grade fever, fa-
tigue, depression, anorexia, and
weight loss occur in a few patients.
The ESR is usually elevated (>40
mm/h). Because PMR is not associ-
ated with a specific diagnostic clin-
ical or laboratory finding, it is es-
sential to rule out possible mimics,
such as infection or inflammatory
muscle, endocrine (e.g., hypothy-
roidism), and systemic autoim-
mune diseases (Table 3). New-
onset, atypical headache, and
other vascular symptoms are not
features of PMR and are more sug-
gestive of GCA. Approximately
20% of patients presenting only
with PMR symptoms may develop
obvious features of GCA. Consid-
ering the shared demographic
features and overlapping temporal
artery cytokine profiles, some in-
vestigators suggest that PMR and
GCA are parts of a clinical spec-
trum (19, 20).

Takayasu arteritis is a rare LVV
that mainly affects young women
(9:1 ratio); typical age of onset is
between 15 and 25 years (1, 11).
The aorta and its major branches
are primarily affected. Neck and
extremity pulses may be dimin-
ished or absent and are often
accompanied by bruits. Labora-
tory findings typically include ele-
vated ESR. The imaging findings
and histomorphologic features
on biopsy found in Takayasu ar-
teritis may be indistinguishable
from those found when GCA af-
fects larger vessels (10). Thus,
these 2 conditions may represent
a spectrum of presentation rather
than distinct diseases (21, 22).

What is the role of laboratory
testing?
Marked elevations in ESR and
CRP are often found in untreated
patients and provide circumstan-

tial evidence for GCA if other rea-
sons for these abnormalities are
not identified (e.g., infection,
cancer). In 1 study (23) that in-
cluded 177 patients with biopsy-
proven GCA, elevated CRP and
ESR were 86.9% and 84.1% sensi-
tive, respectively, for positive re-
sults on temporal artery biopsy.
ESR and CRP were elevated in
159 (89.8%) of GCA patients,
whereas 10.2% had normal ESR
and CRP at the time of diagnosis.
There was good concordance
between ESR and CRP, as both
were either elevated or normal in
92% of patients; about 8% of pa-
tients had discordant results be-
tween CRP and ESR (23). Several
studies with smaller sample sizes
are more guarded about the util-
ity of ESR and CRP. In 1 study of
25 patients, 24% with biopsy-
proven GCA before treatment
had a normal ESR (24). Thus,
while usually valuable at initial
presentation, ESR and CRP are
imperfect markers of GCA. A nor-
mal ESR or CRP does not exclude
GCA, and a diagnostic evaluation
with biopsy or imaging should be
done when GCA is suspected.

Many patients with GCA have hy-
pochromic or normochromic or

Table 3. Differential Diagnosis of Polymyalgia Rheumatica

Disease Distinguishing Features

Elderly-onset rheumatoid
arthritis

Synovitis, distal involvement more typical in
rheumatoid arthritis

Polymyositis/dermatomyositis Proximal weakness, increase in muscle enzymes,
rash (dermatomyositis), electromyographic
abnormalities

Fibromyalgia Proximal and distal symptoms, normal eryrthrocyte
sedimentation rate and C-reactive protein levels

Late-onset spondyloarthritis Axial symptoms, synovitis, HLA B27 association in
most patients

Crystalline arthritis Usually acute, asymmetrical involvement, synovitis
Cancer-associated muscle

pain
Unrelenting symptoms, usually unresponsive to

corticosteroids
Infection-associated muscle

pain
Diffuse, self-limited (viral infections), or resolution

of symptoms with antibiotic treatment
Osteoarthritis Insidious onset, brief morning stiffness, normal

eryrthrocyte sedimentation rate and C-reactive
protein levels

Hypothyroidism Normal acute phase reactants, elevated
thyroid-stimulating hormone
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Hunder GG, Goronzy JJ.
Tissue cytokine patterns
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algia rheumatica and
giant cell arteritis. Ann
Intern Med. 1994;
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8067646]

21. Maksimowicz-McKinnon
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Takayasu arteritis and
giant cell arteritis: a
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same disease? Medicine
(Baltimore). 2009;88:
221-6. [PMID:
19593227]
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Maksimowicz-McKinnon
K, Clark TM, Tomasson G,
Cuthbertson D, Carette S,
et al; Vasculitis Clinical
Research Consortium.
Distribution of arterial
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arteritis and giant cell
arteritis. Ann Rheum Dis.
2012;71:1329-34.
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normocytic anemia, and thrombo-
cytosis (10). Liver function test ab-
normalities, particularly elevated
alkaline phosphatase levels, may
also be found. No autoantibody
tests help identify GCA.

What is the role of temporal
artery biopsy in diagnosis?
Diagnosis of GCA is best estab-
lished by the characteristic histo-
logic lesions on temporal artery
biopsy. Ideally, the biopsy should
be done before treatment is insti-
tuted. Corticosteroid therapy initi-
ated at least 15 days before biopsy
does not seem to diminish positive
findings (25, 26). Given the in-
creased risk for vision loss in GCA,
corticosteroid therapy should not
be withheld pending biopsy.

Typical histologic features in-
clude mononuclear cell infiltrates
that are most prominent in the
adventitia and media. Lympho-
cytes, macrophages, dendritic
cells, and giant cells are associ-
ated with breakdown of elastic
lamina (Figure). Approximately
50% of biopsies compatible with
GCA lack all of these features,
and in some biopsies, only an
isolated, periadventitial inflam-
matory infiltrate or vasculitis of
small vessels surrounding the
temporal artery is present. Be-
cause skip lesions (i.e., diseased
segments alternating with
normal-appearing tissue) are
common, multiple sections of the
artery should be examined to
increase the diagnostic yield of a
given temporal artery biopsy
specimen. In 1 large study of 136
biopsies, specimens ≥1.0 cm
were more likely to be positive
than those <1.0 cm (P = 0.037)
(27). Although the preferred
length of biopsy specimen has
not been determined, the diagno-
sis is more likely to be accurate
when it is at least 1 cm long and
from which multiple histologic sec-
tions are examined. Whether per-
formed simultaneously or sequen-
tially, bilateral biopsies may

increase diagnostic yield by 3%–
17% (28, 29). Given that results on
temporal artery biopsy are positive
in 49%–85% of patients with un-
equivocal GCA (29), negative re-
sults may be misleading and dis-
courage less-experienced
practitioners to treat a patient with
convincing clinical evidence of
GCA. Many investigators consider
PMR part of the same clinical spec-
trum as GCA and note that pa-
tients with PMR symptoms might
later present with GCA (19, 20).

In a classic study of 134 patients from Olmsted
County, Minnesota, who had temporal artery bi-
opsy for suspected GCA, 46 patients (34%) had
positive results and 88 had negative results.
Follow-up of the negative results revealed a wide
range of diagnoses, including 8 patients who
were ultimately diagnosed with GCA and 31 who
were diagnosed with PMR. Thus, 44% (39 of 88)
of biopsy-negative patients had an ultimate diag-
nosis in the PMR–GCA spectrum (30).

These data highlight the neces-
sity of carefully following patients
with negative results on temporal
artery biopsies, especially those
with symptoms of PMR, for
emerging features of GCA. A
study of 227 patients (137 with
PMR only; 90 with PMR and
biopsy-proven GCA) provides
complementary findings (31).
Patients who were aged ≥70 years
at the time of disease onset and
had recent headache, jaw claudi-
cation, and an abnormal temporal
artery on examination were found
to have a high risk for arteritis. This
subset represented approximately
one fourth of the group with PMR
and biopsy-proven GCA. On the
other hand, patients who were
aged <70 years at the time of dis-
ease onset who had no new head-
ache and a normal temporal artery
examination were found to have
very low risk for GCA that was fur-
ther reduced by the presence of
synovitis (31). One of the major
limitations of this study was that
not all patients in the PMR-only
group had temporal artery biopsy
and, thus, it is possible that some
may have had subclinical GCA.
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24. Weyand CM, Fulbright
JW, Hunder GG, et al.
Treatment of giant cell
arteritis. Interleukin-6 as
a Biologic Marker of
Disease Activity. Arthritis
Rheum. 2000; 43:1041–
1048.
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A meta-analysis of 21 studies found that 2 histor-
ical features, jaw claudication and diplopia, in-
creased the likelihood of positive results on tem-
poral artery biopsy by a factor of 4.2 and 3.4,
respectively. An abnormal temporal artery (e.g.,
beading, tenderness, and swelling) on physical ex-
amination also increased positive biopsy yield,
whereas a normal ESR markedly reduced the likeli-
hood of positive results (likelihood ratio, 0.2) (18).

The risk–benefit ratio of a “no-
biopsy strategy” in patients with
compelling high-probability clini-
cal diagnosis of GCA should be
assessed in prospective studies
with long-term follow-up to de-
termine how often such patients
are later diagnosed with illnesses
other than GCA (32).

What is the value of imaging
studies?
Vascular imaging studies may be
performed as part of the initial
evaluation of patients with sus-
pected GCA or to detect compli-
cations of the disease during
follow-up. In experienced hands,
traditional ultrasonography and
color duplex ultrasonography
(CDUS) of the temporal artery has
approximately 40%–75% sensitivity
and 79%–83% specificity for diag-
nosis of GCA. Hypoechoic edema-
tous wall swelling (halo sign) is
most suggestive of GCA. CDUS of
the carotid and axillary arteries
may further increase diagnostic
accuracy. Further advantages of
CDUS include safety and low cost.
A multicenter study is under way
to compare the diagnostic perfor-
mance of CDUS and temporal
artery biopsy (Clinicaltrials.gov:
NCT00974883). Standardization
and validation of imaging tech-
niques are needed to achieve re-
producible and observer-
independent results (33, 34).
CDUS is not practical for the study
of the entire aorta and all of its pri-
mary branches.

Magnetic resonance imaging (MRI)
of the temporal artery has also
been evaluated in patients with
suspected GCA. Temporal artery
thickening and enhancement are
MRI features of GCA. In a study of

185 patients with suspected GCA,
MRI had a sensitivity of 78.4% and
specificity of 90.4% in detecting
temporal artery involvement in
patients with a clinical diagnosis of
GCA. In a substudy, which used
biopsy-proven disease as the
gold-standard, MRI had a sensitiv-
ity of 88.7% and specificity of 75%.
It was most accurate in untreated
patients and those who had re-
ceived steroid therapy for ≤5 days
(35). As with CDUS, MRI propo-
nents hope that this technique will
identify biopsy-negative GCA pa-
tients or ultimately replace biopsy.
However, greater standardization
of technique and experience is
required before they can be rec-
ommended in routine practice.

While once the standard modality
for large vessel imaging, catheter-
directed invasive angiography with
contrast is less commonly used.
Invasive angiography provides
excellent large and medium-sized
vessel resolution but does not spe-
cifically evaluate characteristics of
the vessel wall. It requires iodin-
ated contrast, involves radiation
exposure, and is relatively contra-

Figure. Temporal artery biopsy findings in giant cell arteritis include
inflammatory infiltrates comprising lymphocytes, dendritic cells,
macrophages, and multinucleated giant cells.

The adventitia and media are the most intense sites of inflammation.
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indicated in patients with renal
impairment and iodine allergy.
The risk for catheter-insertion site
hematomas and cholesterol em-
boli is another concern, especially
in frail elderly persons and patients
receiving anticoagulant therapies.
Nonetheless, angiography is pre-
ferred for placing intravascular
stents for aortic aneurysms and
recording intravascular pressures
in patients in whom peripheral cuff
pressure measurements are unreli-
able (e.g., innominate artery or
bilateral subclavian artery stenoses
or occlusions) (34).

18 F-fluorodeoxyglucose-positron
emission tomography (FDG-PET)
has been used as a tool for initial
diagnosis and longitudinal assess-
ment of disease activity in patients
with GCA involvement of large
vessels. Anatomical resolution is
improved by combining FDG-PET
with computed tomography an-
giography (CTA), which may de-
tect concentric mural thickening
not apparent with PET. However,
the combination of CTA and PET
adds concerns about radiation
exposure, iodinated-contrast aller-
gies, and expense (34).

In a recent meta-analysis of patients with GCA,
FDG-PET had high sensitivity (90% [CI, 79%–
93%]) and specificity (98% [CI, 94%–99%]) for
the diagnosis of large vessel inflammation
compared with controls (36).

PET can be helpful when the initial
diagnosis is uncertain and for mak-
ing judgments about disease activ-
ity and treatment strategies. MRI
does not engender risks for radia-

tion exposure and provides excel-
lent anatomical renderings of large
vessel anatomy; however, it may
be less reliable in measuring dis-
ease activity (e.g., enhancement)
(37). MRI with gadolinium contrast
is contraindicated in patients with
advanced renal impairment.

When should the clinician
consider consulting a rheu-
matologist or other specialist?
Rheumatology consultation may
be most useful in patients with
atypical symptoms, when diagno-
sis of GCA is uncertain (i.e., nega-
tive biopsy results), to help deter-
mine the need for biopsy, and in
patients with possible large vessel
involvement (e.g., critical organ
ischemia or aortic aneurysm). Ur-
gent ophthalmology consultation
is advised for patients with symp-
toms of vision loss or to determine
whether a visual aberration is due
to GCA or another condition. Car-
diology consultation should be
considered for evaluation of aortic
murmurs, aortic aneurysms, and
cardiac ischemia. The complexity
of patients with large vessel in-
volvement may require consulta-
tion from several specialties, in-
cluding cardiothoracic and
vascular surgery for management
of aortic aneurysms or critical or-
gan ischemia. Finally, surgical con-
sult is necessary for obtaining a
temporal artery biopsy. Different
surgical specialists, including oph-
thalmologists, plastic surgeons,
and general surgeons, can per-
form temporal artery biopsies.

Diagnosis... The diagnosis of GCA should be considered in patients older
than 50 years who present with new-onset, localized, unilateral headache;
ischemic symptoms in the cervicocranial and upper vascular territories
(e.g., jaw claudication, vision aberration or loss); and muscle stiffness of the
neck, shoulder, or pelvic girdle. Typical physical examination findings in-
clude tenderness, swelling, and erythema over the temporal artery and
flow abnormalities of large vessels (e.g., bruits, asymmetrical pulse or
blood pressure). Most patients have markedly elevated ESR or CRP. GCA
involvement of large vessels is common and subclinical in most patients.
Temporal artery biopsy is considered the gold standard for diagnosis.

CLINICAL BOTTOM LINE
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Treatment
What is the overall approach to
treatment of GCA?
Treatment of suspected GCA
should never be deferred pend-
ing biopsy because treatment is
rapidly effective and usually pre-
vents vision loss, and biopsy
specimens remain interpretable
for at least 2 weeks after treat-
ment initiation (1). In virtually all
instances, patients with GCA
should receive high-dose oral
prednisone, or in the case of vi-
sion loss, intravenous pulse corti-
costeroids. The absence of dra-
matic improvement within 5
days, even in patients with a posi-
tive temporal artery biopsy,
should raise questions about the
accuracy of diagnosis or the
presence of comorbid condi-
tions. High-dose prednisone is
generally administered for ap-
proximately a month (or until
signs and symptoms resolve)
with a subsequent gradual taper.
Patients should be closely moni-
tored for relapse, which is com-
mon, and for steroid-related
complications. Co-administration
of low-dose aspirin may help re-
duce the risk for blindness. For
patients who repeatedly have
flares during prednisone taper-
ing, such immunosuppressive
drugs as methotrexate (MTX)
have been used as cortico-
steroid-sparing agents, although
evidence of effectiveness is limited
and controversial (discussed
below).

What is the role of steroids in
management?
Although randomized, controlled
trials to identify the best use of
corticosteroid therapy in GCA do
not exist, most patients usually
receive oral prednisone (40-60
mg/d [or 1 mg/kg]) immediately
after diagnosis or if GCA is
strongly suspected (Table 4).
Intravenous pulse corticosteroids
(typically methylprednisolone,

1000 mg/d for 3 d) have been
advocated for patients with tran-
sient, partial, or complete vision
loss, but no controlled trials have
compared this approach with
high-dose oral prednisone. The
patient may have partial and
rarely complete recovery if treat-
ment is initiated within 24 hours
of vision loss (38). Patients who
receive high-dose IV corticoste-
roids should be hospitalized for
close monitoring of vision
changes and treatment-related
side effects.

Oral high-dose prednisone
should initially be administered
for approximately 2–4 weeks. If
all symptoms of active disease
have resolved and acute-phase
reactants are normal, subsequent
dose reduction should begin at a
rate of about 10% every 1–2
weeks. Once 10 mg is reached,
the dose should be reduced
more gradually (i.e., about
1 mg/mo). Attempts to withdraw
corticosteroids within 6 months
of starting treatment have re-
sulted in relapse rates as high as
90% (39). Slower tapering is less
likely to result in relapse. Treat-
ment often lasts about 24
months—some patients may re-
quire years of treatment. The
ability to withdraw corticoste-
roids in asymptomatic patients
with normal acute-phase reac-
tants does not equate to histo-
logic absence of disease (16).
Thus, monitoring for disease pro-
gression (i.e., large vessel in-
volvement) remains important in
all patients.

What are the rationale and role
of aspirin in management?
Whether patients with GCA have
increased risks for cardiovascular
disease remains controversial (40).

In a study involving a U.K. primary care data-
base, outcomes were compared between 3408
patients with incident GCA and 17 027 age-
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504. [PMID: 9704651]

39. Hoffman GS, Cid MC,
Hellmann DB, Guillevin
L, Stone JH, Schousboe
J, et al; International
Network for the Study of
Systemic Vasculitides. A
multicenter, randomized,
double-blind, placebo-
controlled trial of adju-
vant methotrexate treat-
ment for giant cell
arteritis. Arthritis Rheum.
2002;46:1309-18.
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and sex-matched controls without baseline
cardiovascular disease (myocardial infarction,
cerebrovascular accident, or peripheral vascu-
lar disease). Patients with GCA had an in-
creased hazard ratio of 1.70 for the combined
outcome of these 3 events. Risks were highest
in the first month after diagnosis (hazard ratio
for the combined outcome, 4.92) (41). A
population-based study from Canada yielded
similar results for myocardial infarcation and
cerbrovascular accident (42).

Whether increased risk for car-
diovascular disease is directly
related to inflammation or vascu-
litis, vasculopathy, or factors that
promote thrombosis is uncertain.
Regardless, this may help to un-
derstand results from studies of
low-dose aspirin in GCA. Al-
though limited by their retro-
spective design, these studies
suggest that low-dose aspirin
(≤100 mg/d) diminished risk for
cerebral, ocular, and cardiovas-
cular events in patients with GCA
(43, 44). Until more conclusive
studies are performed, patients
with GCA should receive low-
dose aspirin if there are no con-
traindications (Table 4).

When should clinicians
consider other immunosup-
pressant medications?
Relapse is common and requires
repeated courses of prednisone,
placing the patient at increased
risk for steroid-related complica-

tions. Numerous studies have
examined immunosuppressive
medications that could be used
as disease-modifying or steroid-
sparing agents. The French Study
Group for Large Vessel Vasculitis
(GEFA) investigators (29) en-
dorse MTX for relapsing GCA
while recognizing that efficacy in
this context may be modest. The
3 studies that informed these rec-
ommendations included only
161 patients (39, 45, 46) and dif-
fered in regard to the doses
used, steroid tapering schedules,
inclusion of new-onset vs. relaps-
ing GCA, and definitions of re-
lapse, making it difficult to di-
rectly compare the findings. Two
of 3 studies did not demonstrate
MTX benefit in reducing relapse
rates or cumulative steroid dose.
Although no patient developed
MTX-induced pneumonitis or
pancytopenia, some patients
were withdrawn because of leu-
kopenia, increases in hepatic
transaminase levels, and mucosi-
tis (46). Furthermore, because
GCA affects an elderly popula-
tion in whom reduced renal func-
tion is common and MTX clear-
ance depends on renal excretion,
potential life-threatening compli-
cations are a serious concern that
must be weighed against ques-
tionable or modest benefit.

Table 4. Medical Treatment of Giant Cell Arteritis

Intervention Dose Comments

High-dose corticosteroids—oral Prednisone or prednisolone
1 mg/kg, up to 60 mg/d

2–4 wk, followed by tapering after remission

High-dose corticosteroids—
intravenous

Methylprednisolone 1000 mg/d
for 3 d

Consensus endorsement for threatened or actual
acute vision loss or critical organ ischemia

Low-dose aspirin 81 or 100 mg/d Prevention of ischemic events, especially blindness;
efficacy based on retrospective data;

Methotrexate—oral or subcutaneous
injection

15–20 mg/wk Uncertain benefit; controversial. Hazardous in
patients with liver disease, renal impairment,
blood dyscrasias, or moderate/heavy alcohol use.

Tocilizumab (humanized monoclonal
antibody to IL-6 receptor)

8 mg/kg every 4 wk intravenously* Phase 2 randomized, controlled trial found marked
efficacy for sustained, corticosteroid-independent
remissions; not yet approved for giant cell arteritis

Other monoclonal anticytokine
antibodies

Variable Have no benefit (anti-tumor necrosis factor) or have
not been studied

IL=interleukin.
* Studies are ongoing with self-administered subcutaneous injections.
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Some studies have examined
immunosuppressive agents that
block specific components of the
immune system involved in the
pathogenesis of GCA, such as
interleukin (IL-6). Case reports
and small observational cohorts
of patients with relapsing GCA
treated with the humanized
monoclonal antibody to the IL-6
receptor tocilizumab have been
encouraging and have led to sev-
eral important studies.

A recent small, phase 2, double-blind, ran-
domized, controlled trial assigned patients to
receive corticosteroids plus either tocilizumab
(n = 20) or placebo (n = 10). Complete remis-
sion by week 12 was achieved in 85% of pa-
tients given tocilizumab and 40% of those
given placebo (risk difference, 45% [CI, 11–
79]; P = 0.0301). By week 52, relapse-free
survival was achieved in 85% of patients in the
tocilizumab group and 20% in the placebo
group (risk difference, 65% [CI, 36 –94]; P =
0.0010). In addition, after 52 weeks, patients
receiving tocilizumab required 50% less pred-
nisolone (cumulative dose) than those receiv-
ing placebo (47).

Ongoing large, double-blind,
randomized, controlled trials are
being done to attempt to repro-
duce these results (ClinicalTrials
.gov: NCT01450137,
NCT01791153). A trial of siruku-
mab, a fully human anti–IL-6
IgG1-kappa with a high affinity
and specificity for binding human
IL-6, is also under way (Clinical
Trials.gov: NCT02531633).

Because TNF-� is abundant in
temporal artery biopsies, some
investigations examined the ef-
fect of adding TNF-� inhibitors,
such as infliximab or adali-
mumab, to prednisone. These
approaches did not increase the
number of patients in remission
or decrease corticosteroid re-
quirements (48, 49). Such studies
suggest that elevated inflamma-
tory reactants may not equate to
a dominant role in pathogenesis.
Furthermore, although some of
these treatment strategies may
contribute to decreasing disease

morbidity, they do not address
the cause of GCA. Cure is un-
likely without eliminating causal
agents that may play a role in on-
going disease.

How should clinicians monitor
patients being treated for GCA?
Once corticosteroid therapy is
initiated, patients should be fol-
lowed closely (initially at 2- to
4-week intervals) for clinical and
laboratory signs of disease activ-
ity. As noted, most studies show
that elevated CRP and ESR are
very sensitive markers for pre-
dicting positive results on tempo-
ral artery biopsy in patients with
compelling clinical features of
GCA (23). However, the utility of
ESR and CRP as an independent
sign of relapse is less reliable. In
a prospective study of 128 pa-
tients with established GCA
(mean follow-up, 21 mo), ESR
and CRP were both normal in
21% of relapses (50). The lack of
specificity of acute-phase reac-
tants in patients with GCA, who
may still be receiving steroid
therapy and have comorbid con-
ditions, further complicates deci-
sion making. Although laboratory
values alone should not dictate
treatment decisions for GCA, un-
explained marked increases in
acute-phase reactants in asymp-
tomatic patients should elicit
closer follow-up.

Although GCA-related symptoms
and laboratory markers tend to
respond quickly to corticosteroid
therapy, flares are common with
tapering of corticosteroids and
are often manifested by constitu-
tional symptoms and PMR symp-
toms. As part of routine follow-
up, patients should be asked
about cranial symptoms (e.g.,
headache, vision symptoms, jaw
claudication) as well as new onset
of large vessel ischemic symp-
toms (e.g., syncope, transient
ischemic attack, claudication).
Physical examination should in-
clude assessing blood pressure
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in both arms, listening for bruits,
and looking for other signs of
clinical relapse. Follow-up should
be lifelong.

The GEFA (29) recommends CT
or MRI screening for complica-
tions of aortitis at diagnosis, then
every 2–5 years. Repeated aorta
and primary branch vessel imag-
ing also should be performed
whenever clinical symptoms or
findings suggest new or progres-
sive LVV. The comparative value
of regional imaging (e.g., by ul-
trasonography or other methods)
versus imaging of the entire aorta
and branch vessels should be
considered. Anatomically re-
stricted studies have the disad-
vantage of not discovering new
asymptomatic lesions that are
indicative of active disease. Le-
sions only become symptomatic
when flow is diminished to a criti-
cal degree and compensatory
flow through collateral vessels
becomes physiologically inade-
quate (32).

Because most patients require
sustained corticosteroid therapy
to achieve remission, treatment-
related toxicity is common (51,
52). Patients should be moni-
tored for corticosteroid-related
adverse events, including osteo-
porosis, infection, diabetes, and
ocular complications (e.g., cata-
racts, glaucoma). Treatment for
osteoporosis should be provided
whenever indicated by bone
densitometry and risk factors.
Given the risk for GCA-related
vision loss and corticosteroid-
related ocular complications,
ophthalmology follow-up should
also be part of routine care.

How should clinicians
approach immunizations
in patients with GCA?
In an analysis of GCA and
matched controls from the U.K.
Clinical Practice Research Data-
link (a primary care database),
herpes zoster infection was found

in 1.2% of patients and 0.47% of
controls (RR, 2.6 [CI, 1.57–4.15])
(51). This observation raises
questions about the safety of
live/attenuated vaccines that may
be indicated for vulnerable
adults (e.g., VZV, Bacille
Calmette-Guerin, yellow fever,
and typhoid fever) and especially
elderly patients receiving cortico-
steroids. This concern also draws
attention to vaccination in gen-
eral and to case reports and
small series of patients develop-
ing GCA or PMR within days to 3
months after receiving the influ-
enza vaccine (53, 54). While not
suggesting that the risks for vac-
cination outweigh benefits, these
authors have speculated that viral
antigen and vaccine adjuvants
may rarely trigger autoimmunity.

The European League Against
Rheumatism (EULAR) Recom-
mendations for Vaccination in
Patients with Autoimmune In-
flammatory Rheumatic Diseases
(55) advise that in the absence of
proof of established immunity,
patients may receive standard
vaccinations, including influenza,
during periods when the disease
is stable. Such practice has been
shown to be effective in generat-
ing protective immune re-
sponses. However, it is also rec-
ommended that live/attenuated
vaccines should be avoided dur-
ing periods of significant immu-
nosuppression. Decisions about
vaccination for VZV and assess-
ment of concurrent degrees of
immunosuppression should be
made on a case-by-case basis.
Because such decisions may in-
volve judgment beyond the pur-
view of a generalist or rheumatol-
ogist, it may be helpful to consult
an infectious disease specialist.

What is the prognosis?
In a study of 239 patients with
biopsy-proven GCA, vision symp-
toms (diplopia, transient or per-
manent vision loss) occurred in
29%, with 14% of all cases having
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blindness. Amaurosis fugax was a
strong marker of subsequent vi-
sion loss (odds ratio, 6.35). In the
absence of aggressive treatment
within 24 hours, the likelihood of
restoring functional vision was
very low. Monocular blindness
was associated with increased
risk for binocular blindness and
cerebrovascular accident (odds
ratio, 7.65) (38). GCA is associ-
ated with increased risks for myo-
cardial infarction, stroke, and pe-
ripheral vascular disease
especially within the first month
after the diagnosis (41).

Although PET scanning suggests
that subclinical aortic inflammation
is common in GCA, development
of aneurysms seems to be less
common: About 18%–33% of pa-
tients with GCA develop aortic
dilatation or aneurysms. Thoracic
aneurysms are at least 3 times
more common than abdominal
aneurysms. It is unknown whether
anti-inflammatory or immunosup-
pressive therapies modify out-
come in regard to progressive dila-
tation, dissection, or rupture.
GCA-associated thoracic aortic an-
eurysms have a risk for rupture or
dissection, which is often fatal, of up
to a 50% (12–14, 56). Aortic recon-
struction or intravascular stent place-
ment is often required to prevent
these complications (57).

The greatest impact on quality of
life are the benefits and adverse
effects of corticosteroids. While
essentially all patients respond to
treatment within days and can
later have a dose reduction, re-
lapses and retreatment are com-
mon. Almost all patients have at
least transient Cushingoid symp-
toms. In 1 study of 120 GCA pa-
tients, 86% experienced cortico-
steroid-related adverse events
(fractures, diabetes, infection, cata-
racts) at more than 3-fold the rate
of the general age- and sex-
matched population (52). Al-
though the likelihood of being
able to discontinue steroids after 2

years is high, subclinical low-grade
disease may continue and ac-
counts for subsequent discovery of
inflammatory aortic aneurysms at
surgery or autopsy (16, 57). Most
studies indicate that patients with
GCA have a normal life expec-
tancy, provided they do not de-
velop complications, such as aortic
aneurysms.

How should clinicians educate
patients about GCA?
Because GCA risks and therapy
complications may be profound
and potentially life-threatening,
patients should be encouraged to
immediately notify their physicians
when they have any symptoms of
GCA, especially those related to
organ or regional ischemia. Pa-
tients should be educated about
risks and preventive measures for
corticosteroid side effects. Al-
though the benefits of such advice
have not been formally evaluated,
most authorities consider it to be
the standard of care.

When should the clinician
consider consultation with a
rheumatologist or other
specialist for treatment?
Rheumatologists can provide
treatment guidance, particularly
for patients with recurrent relapse
and for those with large vessel in-
volvement. They also can advise
on prevention and management
of chronic corticosteroid complica-
tions. Consultation with physical
therapy, rehabilitation medicine,
or counseling to help patients
cope with GCA and treatment-
related side effects may be useful,
although studies have not exam-
ined whether these strategies im-
prove outcomes. Nonetheless,
they should be considered based
on individual patient needs.

Although surgical therapy for
GCA is infrequently needed, it
may be critical in patients with
large vessel involvement. Tho-
racic aortic aneurysms are of
greatest concern because of the

56. Garcı́a-Martı́nez A, Arguis
P, Prieto-González S,
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increased rate of rupture or dis-
section and associated mortality.
Surgery is the only effective treat-
ment for a large or rapidly en-
larging aortic aneurysm (57). Pe-
ripheral lesions, which may occur
within any aortic primary branch
vessel, are another concern. Ste-
noses within branches of the aor-
tic arch are the most common

vascular lesions and are rarely
improved with medical therapy.
However, symptoms, even in
pulseless upper extremities, may
improve over time with recruit-
ment of collateral vessels. Pa-
tients with ischemic symptoms of
peripheral or cerebral blood ves-
sels should be seen immediately
by a vascular surgeon.

Practice Improvement
What do professional
organizations recommend
regarding the diagnosis and
management of GCA?
The American College of Rheu-
matology is developing guide-
lines for specific forms of vasculi-
tis. In 2009, EULAR published
recommendations for the man-
agement of GCA and Takayasu
arteritis (58). The following rec-
ommendations are most relevant
to GCA:

1. Temporal artery biopsy should
be done whenever GCA is sus-
pected but should not delay
treatment. A contralateral biopsy
is not routinely indicated.

2. Early initiation of high-dose cor-
ticosteroid therapy should be pro-
vided for induction of remission.

3. An immunosuppressive agent
should be considered as adjunc-
tive therapy (B level of evidence
for GCA). (Note: Both EULAR and

GEFA recognized that the evi-
dence for the efficacy of MTX was
“modest.”)

4. Monitoring therapy for large
vessel vasculitis should be clinical
and supported by measurement
of inflammatory markers.

5. Low-dose aspirin should be
used in all patients with GCA who
do not have contraindications.

The British Society of Rheumatol-
ogy also recently endorsed
guidelines for GCA management
(59). The report emphasized that
features predictive of ischemic
neuro-ophthalmic complications
include jaw claudication, diplo-
pia, and temporal artery abnor-
malities. Urgent referral for spe-
cialist evaluation was suggested
for all patients with GCA. Investi-
gators recommended consider-
ing temporal artery biopsy when-
ever GCA is suspected. The
guidelines noted that diagnostic

58. Mukhtyar C, Guillevin L,
Cid MC, Dasgupta B, de
Groot K, Gross W, et al;
European Vasculitis
Study Group. EULAR
recommendations for the
management of large
vessel vasculitis. Ann
Rheum Dis. 2009;68:
318-23. [PMID:
18413441]

Treatment... Corticosteroid therapy should begin immediately when
clinical suspicion of GCA is high enough to warrant a temporal artery
biopsy, especially if vision symptoms are present. Symptoms and acute-
phase reactants typically respond promptly to effective treatment, but
disease flares are common, particularly during corticosteroid tapering.
Low-dose aspirin seems to decrease vision symptoms and cardiovascu-
lar ischemic events and should be provided to all patients who do not
have contraindications. Patients should be followed closely for clinical
signs of relapse or large vessel involvement and for development of
corticosteroid-related complications. Lifelong surveillance for large ves-
sel involvement, especially thoracic aortic aneurysms, is advised.

CLINICAL BOTTOM LINE
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imaging techniques show prom-
ise and are an important area for
future research. Recommenda-
tions for corticosteroid use were
as follows: uncomplicated GCA:
40–60 mg prednisolone daily;
evolving vision loss or amaurosis
fugax (complicated GCA): 500
mg to 1 g IV methylprednisolone
for 3 days before oral corticoste-
roids; established vision loss: 60
mg prednisolone daily to protect

the contralateral eye. Low-dose
aspirin was also recommended in
the absence of contraindications.
The guidelines reserved large ves-
sel imaging for patients suspected
to have large vessel involvement—
this recommendation is more con-
servative than that from the GEFA
report. In the event of relapse, the
Society's guidelines suggest dis-
cussing treatment with or referring
to a specialist (59).

In the Clinic

Tool Kit
Giant Cell
Arteritis

Patient Information
www.hopkinsvasculitis.org/types-vasculitis/giant-cell

-arteritis/
Patient information from Johns Hopkins University

Vasculitis Center.
www.mayoclinic.org/diseases-conditions/giant-cell

-arteritis/basics/definition/con-20023109
Patient information from the Mayo Clinic.
www.rheumatology.org/I-Am-A/Patient-Caregiver

/Diseases-Conditions/Giant-Cell-Arteritis
American College of Rheumatology information for the

patient and caregiver.
www.rheumatology.org/Portals/0/Files

/Giant%20Cell%20Arteritis%20Spanish.pdf
Patient information in Spanish by the American College

of Rhematology.
https://medlineplus.gov/giantcellarteritis.html
Overview from Medline, including patient handouts.

Clinical Guidelines
www.rheumatology.org.uk/includes/documents/cm_docs

/2010/m/2_management_of_giant_cell_arteritis.pdf
British Society of Rheumatology and British Health

Professionals in Rheumatology guidelines.
www.ncbi.nlm.nih.gov/pubmed/18413441
The European League Against Rheumatism recommenda-

tions for management of large vessel vasculitis.
www.ncbi.nlm.nih.gov/pubmed/26833145
Recommendations of the French Study Group for large

vessel vasculitis. In
the

Cli
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WHAT YOU SHOULD
KNOW ABOUT GIANT
CELL ARTERITIS

What Is Giant Cell Arteritis?
Giant cell arteritis (GCA) is a disease that happens

when the body's defense system (immune sys-
tem) wrongly attacks your arteries, causing them
to become inflamed (or swollen). This inflamma-
tion causes your arteries to narrow, which affects
blood flow. The cause of GCA is not known, but
there are treatments available. You may be at
higher risk for GCA if you are:

• Female
• Older than 50 years
• White

What Are the Warning Signs?
• Headache
• Tender scalp
• Sore and stiff shoulders and thighs
• Jaw pain when chewing
• Fever
• Feeling tired
• Less appetite than usual
• Weight loss
• Loss of vision in one or both eyes, double

vision, or blurred vision

How Is It Diagnosed?
• Your doctor will perform a careful examination

of your head and neck. He or she may also
examine your vision.

• You may have your pulse checked or blood
pressure taken in your arms and legs.

• You may have a blood test to check for signs
of GCA.

• Your doctor may take a small piece of tissue
taken from an affected artery. This is called a
biopsy.

• You may also have imaging tests, such as an
MRI (magnetic resonance imaging). This can
help your doctor look more closely at your
arteries.

How Is It Treated?
• GCA is treated with medicines called

corticosteroids. These medicines reduce
the inflammation in your arteries.

• Treatment usually lasts months to years.
This helps prevent GCA from coming back.

• The dose of corticosteroids has to be
decreased slowly. This means when your
treatment is finished, your doctor will
gradually reduce the amount of medicine that
you take over time.

• Your doctor may also prescribe a low dose of
aspirin to reduce your risk for heart attack or
stroke.

Questions For My Doctor
• When will I start to feel better?
• How long will I need to take the medicine?
• Does the medicine have any side effects?
• What should I do if my symptoms come back?
• Can I still go about my usual activities?
• Does GCA put me at risk for other health

problems?

For More Information
Medline Plus
https://medlineplus.gov/giantcellarteritis.html

American College of Rheumatology
www.rheumatology.org/I-Am-A/Patient-Caregiver/Diseases
-Conditions/Giant-Cell-Arteritis
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