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ABSTRACT
Giant cell arteritis (GCA) is a common 
form of vasculitis that predominantly 
affects the elderly. Cranial symptoms 
and elevated infl ammatory markers are 
suggestive of the condition and the di-
agnosis is usually established by tem-
poral artery biopsy. Corticosteroids 
are the mainstay of treatment for GCA 
and prolonged therapy is often neces-
sary. Disease relapses and steroid-
related adverse effects, however, are 
common. Serious complications of the 
disease may include visual loss, stroke, 
and aortic involvement with aneurysm 
formation.

Introduction
Giant cell arteritis (GCA), also referred 
to as temporal arteritis, is a type of vas-
culitis characterized by granulomatous 
infl ammation in the wall of medium-
size and large arteries. The extra-cra-
nial branches of the carotid artery are 
preferentially involved, although the 
aorta and its major branches may be 
targeted as well. 
GCA is the most common form of sys-
temic vasculitis in adults and affects 
predominantly older individuals of 
Northern European descent with an av-
erage annual incidence of 18.8 cases per 
100,000 persons over 50 years of age. 
The incidence rises steadily after age 50 
and is highest between 70 and 80 years 
of age. GCA is two to four times more 
common in women compared to men 
(1, 2). Besides cranial and constitution-
al symptoms, patients with GCA often 
experience concomitant symptoms of 
polymyalgia rheumatica (PMR).
The cause of GCA remains unknown. 
Genetic and environmental factors are 
thought to contribute to its development, 
possibly triggered by an environmental 
cause and/or endogenous triggers in 
a genetically predisposed individual, 
whereby age-related altered immune 
function may be a further factor (3). 

GCA should be treated promptly with 
an appropriate dose of corticosteroids 
to reduce disease complications. The 
most common serious consequence of 
GCA is irreversible visual loss due to 
optic nerve ischemia (4).
The proposed guidelines in the follow-
ing article are based on expert clinical 
experience and available evidence from 
the medical literature.

Diagnosis of GCA
The diagnosis of GCA should be con-
sidered in a patient over the age of 50 
years who presents with new onset of 
headache, visual disturbances or jaw 
claudication. Approximately one-third 
of patients will have symptoms of pol-
ymyalgia rheumatica (PMR) (4). 
The American College of Rheumatol-
ogy 1990 criteria for the classifi cation 
of GCA are listed below. For the diag-
nosis of GCA, at least 3 of the follow-
ing 5 criteria must be present. The pres-
ence of any 3 or more criteria yields a 
sensitivity of 93.5% and a specifi city 
of 91.2% for distinguishing GCA from 
other forms of vasculitis (5). 
1. Age at disease onset ≥ 50 years≥ 50 years≥
 Development of symptoms or fi nd-

ings beginning at age 50 or older.
2. New headache 
 New onset of or new type of local-

ized pain in the head.
3. Temporal artery abnormality 
 Temporal artery tenderness to palpa-

tion or decreased pulsation, unrelat-
ed to arteriosclerosis of the cervical 
arteries.

4. Elevated erythrocyte sedimentation 
rate (ESR)
Erythrocyte sedimentation rate ≥ 50 
mm/hour by the Westergren method.

5. Abnormal artery biopsy 
Biopsy specimen with artery showing 
vasculitis characterized by a predomi-
nance of mononuclear cell infi ltration 
or granulomatous infl ammation, usu-
ally with multi-nucleated giant cells. 
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Clinical assessment
A detailed history should be performed 
which should specifi cally include in-
formation regarding the presence or 
absence of:
– Headache/scalp tenderness (includ-

ing location, duration)
– Visual symptoms: visual loss, amau-

rosis fugax and diplopia
– Jaw claudication, carotidynia
– PMR symptoms: aching and stiff-

ness in the neck, shoulders, hips and 
proximal extremities 

– Systemic symptoms: low-grade fe-
ver, malaise, fatigue and weight loss

– Extremity claudication
A detailed, focused physical examina-
tion should be performed and should 
include careful clinical assessment of 
the following:
– Temporal artery pulses and evalu-

ation for thickening, tenderness, or 
nodularity. Other scalp arteries in-
cluding the occipital arteries may be 
affected and should be examined. 

– Carotid, brachial and radial pulses. 
– Auscultation over the carotid, sub-

clavian and brachial arteries for 
bruits.

– Bilateral brachial artery blood pres-
sure measurements.

In addition, fundoscopic examination 
for optic disc changes including pallor, 
edema or other fi ndings such as cotton 
wool patches and hemorrhages is rec-
ommended. Referral to an ophthalmol-
ogist should be considered if clinically 
indicated.

Laboratory evaluation
This should include:
– The ESR is often markedly elevated 

in GCA. An ESR of least 50 mm/
hour is one of the fi ve criteria used 
for classifi cation of GCA. However, 
a minority of patients may have a 
normal sedimentation rate. 

– C-reactive protein (CRP) is typi-
cally markedly elevated and may be 
a more sensitive indicator of infl am-
mation in some patients. 

– Complete blood count (CBC). Most 
patients have a normochromic nor-
mocytic anemia related to the chron-
ic infl ammation and an elevated 
platelet count. 

– Liver function tests. About one-third 

of patients may have mildly abnor-
mal liver function tests, particularly 
elevation of alkaline phosphatase. 

– If the diagnosis is uncertain and 
other rheumatologic etiologies are 
being considered, autoantibodies 
such as rheumatoid factor and anti-
nuclear antibodies may be obtained 
and evaluated in the context of the 
clinical picture. These are usually 
negative in patients with GCA. 

– Consider obtaining: serum protein 
electrophoresis  

Temporal artery biopsy
The gold standard test for GCA is a 
temporal artery biopsy. Temporal ar-
tery biopsies should be performed on 
the side of abnormal clinical fi ndings if 
present. Bilateral temporal artery biop-
sies may increase the diagnostic yield 
if the fi rst side is negative. 
An adequate length of temporal artery 
(3-5 cm) should be obtained at biopsy 
because infl ammatory lesions may be 
present in a segmental fashion. Treat-
ment should not be delayed while 
awaiting biopsy; however, the diag-
nostic yield of biopsy diminishes with 
the initiation of corticosteroids. When 
present, symptoms of jaw claudication 
and diplopia are powerful predictors of 
a positive temporal artery biopsy result 
(6). 
Temporal artery biopsy may be normal 
in the subset of patients who present 
with only large artery (e.g., aorta) in-
volvement. 

Imaging 
Currently, no imaging tests are estab-
lished in the routine evaluation of pa-
tients with suspected GCA. However, 
several have shown some clinical utility 
and promise. Color duplex ultrasonog-
raphy appears to be a sensitive and 
specifi c tool for the diagnosis of GCA. 
The most specifi c fi nding on ultrasound 
is the ”halo sign,” which may be due 
to edema of the temporal artery wall. 
However, the accuracy of this technique 
is highly operator-dependent and exper-
tise is not widely available (7, 8). More 
recently, Bley et al. have demonstrated 
that post-contrast high-resolution (3-
Tesla) MRI can be useful to visualize 
infl ammatory changes in the cranial ar-

teries of patients with GCA (9). 
Involvement of larger vessels in GCA 
may be diagnosed by conventional an-
giography, magnetic resonance angiog-
raphy or computed tomography scan 
(10). Positron emission tomography 
(PET) with 18F-fl uorodeoxyglucose 
(FDG) appears to be a useful modality 
for the evaluation of disease activity 
and extent in extra-cranial GCA. In a 
study of 35 patients with GCA, Block-
mans et al. noted vascular FDG uptake 
in 29 patients (83%), especially in the 
subclavian arteries, but also in the aor-
ta and up to the femoral arteries. FDG 
uptake diminished with therapy over 
time (11). Further studies on the utility 
of PET for the diagnosis and monitor-
ing of patients with GCA are awaited 
before this technique becomes widely 
used. Vascular imaging studies are in-
dicated for the subset of patients sus-
pected of having extra-cranial GCA. 
Otherwise, for most patients these im-
aging modalities are of uncertain clini-
cal utility and require further evalua-
tion in research settings. 

Management of GCA
Principles
The goal of treatment for GCA is to 
improve the patients’ symptoms and 
prevent ischemic complications such 
as visual loss. Corticosteroids are the 
standard of therapy for GCA, and pa-
tients typically respond promptly to 
treatment. 

Initial therapy
Prednisone.  Because of the concern 
about sequelae from ischemic events 
including loss of vision and stroke, 
glucocorticosteroid therapy should be 
initiated promptly after a diagnosis of 
GCA is suspected. The initial daily dose 
of prednisone should be 40-60 mg for 
4 weeks. Prednisone therapy for GCA 
has been shown in clinical practice over 
decades to be very effective in the treat-
ment of GCA. Therefore, it has not been 
evaluated in placebo-controlled clinical 
trials for obvious ethical reasons. How-
ever, in an early retrospective study 
comparing treated patients to a pre-cor-
ticosteroid group, it was demonstrated 
that cortisone signifi cantly prevented 
progression of visual loss (12). 
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Alternate-day corticosteroid therapy 
has been compared with daily pred-
nisone in a randomized, prospective 
study. Disease control was inadequate 
in patients on alternate-day therapy, 
and this approach is therefore not rec-
ommended (13). 
More aggressive treatment is indicated 
for patients who present with impend-
ing or recent onset of visual loss. These 
patients should receive pulse dose 
methylprednisolone intravenously (1 
gram daily for 3 days), followed by the 
standard oral prednisone regimen. This 
recommendation is based on a retro-
spective study which demonstrated that 
patients with visual loss who received 
intravenous steroids were more likely 
to improve compared to those receiv-
ing oral therapy (14). 
After 4 weeks of treatment, the daily 
prednisone dose should be tapered 
gradually by about 10% every 2 to 4 
weeks. A typical tapering sequence em-
ployed by the authors is 60 mg, 50 mg, 
40 mg, 30 mg, 25 mg, 20 mg, 17.5 mg, 
15 mg, 12.5 mg, 10 mg followed by 
further reduction of 1 mg at a time over 
about 36 weeks, provided there is no 
relapse. Since the average duration of 
treatment is about 3 years, with a wide 
range of about 1 to 9 years, physicians 
and patients should understand that this 
treatment will be protracted, ultimately 
using the lowest dose of prednisone 
that controls the disease. 
Therapy should never be delayed when 
the suspicion of GCA is high. Treatment 
with corticosteroids should be started 
immediately while awaiting confi rma-
tion of the diagnosis. There is a substan-
tial window of several weeks during 
which a temporal artery biopsy may still 
yield a diagnosis of arteritis (15, 16).
Low-dose aspirin. Recent retrospective 
studies as well as experimental models 
indicate that prevention of platelet ag-
gregation with low-dose aspirin is po-
tentially effective in preventing ischemic 
complications of GCA. The risk of vis-
ual loss and cerebrovascular accidents 
was lower in patients receiving aspirin 
and the risk of bleeding complications 
was not increased (17, 18). Unless ma-
jor contraindications are present, low 
dose aspirin (81 mg) should be recom-
mended to patients with GCA

Measures to reduce steroid toxicity
The treatment of GCA is associated 
with signifi cant toxicity in the majority 
of patients (19). Complications such as 
steroid-related diabetes and hyperten-
sion should be sought and treated ap-
propriately. Steroid-induced bone loss 
should be prevented or managed with 
calcium, vitamin D and bisphospho-
nates. Periodic assessment of bone min-
eral density is indicated to guide thera-
py. Appropriate immunizations should 
be administered, including infl uenza 
and pneumococcal vaccines. While 
patients are taking doses of prednisone 
greater than 20 mg daily, they should 
receive prophylaxis for Pneumocystis 
jiroveci pneumonia with trimethoprim-
sulfamethoxazole, 1 single-strength 
tablet daily (20). For patients with sulfa 
allergy, alternatives include dapsone or 
atovaquone. 

Disease monitoring and follow-up
Patients with GCA usually require a 
treatment course of at least 1 to 3 years 
with corticosteroids, with some patients 
requiring low-dose prednisone for sev-
eral years, or even indefi nitely. Through-
out the treatment course, patients should 
be evaluated regularly by clinical exam-
ination and laboratory studies, including 
infl ammatory markers. 

Symptoms and clinical variables to 
monitor
– Headache, jaw claudication, visual 

disturbances
– Pain and stiffness of the proximal 

extremities
– Upper or lower extremity claudication
– Peripheral pulses 
– Vascular bruits
– Bilateral brachial artery blood pressure
– Adverse effects related to therapy: 

weight, diabetes, osteoporosis, blood 
pressure, lipid profi le

Laboratory monitoring
Complete blood count, ESR/CRP, renal 
function, glucose, vitamin D. 

Bone density
BMD every 2 years.

Frequency of follow-up
Weeks 0, 1, 4, and 8; months 3, 6, 9, 

and 12 and every 3-6 months thereaf-
ter (with extra visits for relapses or ad-
verse events).

Monitoring for aneurysms
– Patients with GCA have a 17-fold 

increased risk of thoracic aneurysms 
and a 2.4-fold increased risk of ab-
dominal aneurysms (21). More im-
portantly, the development of aortic 
aneurysms may limit patient surviv-
al (22). Nuenninghoff et al. found 
that GCA patients with hyperlipi-
demia and coronary artery disease 
appeared to be at the greatest risk 
of aortic aneurysm and/or dissection 
(23). Other potential risk factors that 
have been identifi ed include hyper-
tension, aortic insuffi ciency mur-
mur, and symptoms of polymyalgia 
rheumatica (10).

– Long-term monitoring for aortic an-
eurysms is therefore recommended, 
especially in high risk individuals, 
although the optimal frequency and 
imaging modality have not yet been 
studied. A screening strategy for 
thoracic aneurysms may include an-
nual trans-thoracic echocardiogram 
(most thoracic aneurysms develop 
in the ascending aorta) and two-view 
chest radiograph for aortic enlarge-
ment. Yearly abdominal ultrasound 
screening for abdominal aneurysms 
is recommended. In patients with 
risk factors for large-vessel disease, 
CT or MR imaging might be more 
appropriate. If aneurysmal dilata-
tion is detected, monitoring with CT 
scanning every 6 months is recom-
mended (10).  

Treatment of relapse
– Relapse of GCA is defi ned as the re-

turn of signs and/or symptoms with 
or without changes in infl ammatory 
markers after reduction of therapy. 
Disease relapses occur frequently 
as prednisone is tapered (4). An 
isolated elevation of infl ammatory 
markers (i.e., ESR/CRP) in the ab-
sence of clinical symptoms should 
not routinely result in the escalation 
of therapy. In the event of a relapse, 
the dose of prednisone should be 
increased, depending on the cur-
rent dose at the time of relapse. In 
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general it is the authors’ practice, for 
example, to increase the prednisone 
dose by 10 mg/day if the patient is 
taking 15 mg daily or more, and by 5 
mg/day if the patient is on less than 
15 mg daily of prednisone, based on 
the clinical context.

– A major complication such as visual 
loss or large-vessel disease should be 
managed by re-initiating high-dose 
prednisone (40-60 mg prednisone or 
intravenous methylprednisolone).

– Further relapses: Alternative immu-
nosuppressive agents should be con-
sidered for patients with frequent 
relapses (see below). GCA patients 
with a strong initial systemic infl am-
matory response (manifesting as fe-
ver, weight loss, ESR > 85 mm/hr, 
hemoglobin < 11.0 g/dl) tend to have 
higher and more prolonged corticos-
teroid requirements (24). 

Steroid-sparing medications for 
GCA
Disease-modifying or ‘steroid-sparing’
medications have not been conclusive-
ly shown to be effective in the treat-
ment of GCA. Two major prospective, 
randomized clinical trials evaluating 
the effi cacy of methotrexate in patients 
with GCA yielded confl icting results 
(25, 26). Still, for patients with ma-
jor steroid-related toxicity and recur-
rent relapses, a meta-analysis recently 
suggested that therapy with low-dose 
methotrexate (7.5–20 mg/week) and 
folate (1 mg/day) is a reasonable ap-
proach that may allow reduction in the 
prednisone dosage and prevent or re-
duce the number of relapses (27).  
Azathioprine for GCA has been evalu-
ated in a placebo-controlled trial and 
was found to be of limited benefi t (28). 
Cyclosporin does not appear to have 
a role in the treatment of GCA (29). 
Use of cyclophosphamide, dapsone 
and hydroxychloroquine for GCA has 
been reported, but these agents have 
not been studied in randomized clinical 
trials (30).  
Since TNF-alpha is expressed in the 
temporal arteries of patients with GCA, 
TNF antagonists were expected to be 
effi cacious in this disease. Indeed, ini-
tial case reports and small case series 
suggested that infl iximab and adalimu-

mab resulted in disease remission in 
most patients treated on an open-label 
basis with these agents (31, 32). How-
ever, a recently published randomized 
multi-center clinical trial demonstrated 
that infl iximab was of no benefi t as 
maintenance therapy in patients with 
newly diagnosed GCA (33). 
High-dose ‘pulse’ steroids as initial 
therapy may allow for the more rapid 
tapering of oral prednisone. Mazlum-
zadeh and colleagues randomized 27 
patients with GCA to either intravenous 
methylprednisolone (1 gram daily) or 
saline for 3 days followed by standard 
oral prednisone with rapid tapering. 
Patients receiving pulse steroids could 
taper oral therapy more rapidly and had 
a lower median cumulative dose of oral 
prednisone. However, there was no sig-
nifi cant difference in the occurrence of 
steroid-related toxicity between the 
treatment groups, and further trials 
evaluating this regimen appear neces-
sary (34). 

Summary
The majority of patients with GCA 
respond rapidly to treatment with cor-
ticosteroids. However, GCA can be 
associated with signifi cant sequelae 
and treatment-related morbidity, and 
considerable variability in patient man-
agement exists. Therefore standardized 
therapy and monitoring guidelines may 
result in improved patient outcomes. 
The guidelines proposed above are 
based upon best available evidence. 
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