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ABSTRACT

This article reviews some of the recent
work in epidemiology and pathology of
giant cell arteritis (GCA), with particu-
lar regard to the immuno-histochemi-
cal findings in temporal artery biopsy
(TAB) specimens. The diagnostic as
well as prognostic role of biopsy his-
tology is discussed. The role of novel
imaging techniques e.g. duplex ultra-
sonography and FDG-PET scanning in
diagnosis and staging of disease extent
is reviewed. Existing evidence on the
treatment is also discussed to propose
guidelines on management of GCA.

Introduction

Giant cell arteritis (GCA) is an inflam-
matory rheumatic disease closely re-
lated to polymyalgia rheumatica, pre-
dominantly seen in the elderly, and is
characterized by vasculitis of large and
medium sized vessels.

Epidemiology

A major risk factor is age, with cas-
es under the age of fifty being rare.
Female sex also predisposes to devel-
oping GCA with a 2.5-3 fold relative
risk. Both GCA and PMR are common
in Caucasians, but rare in Asians and
Blacks. The incidence has been esti-
mated in over the 50s at 7/100,000 in
Italy, 17.8/100,000 in Olmsted County,
USA and 30/100,000 in Denmark (1).

A recent investigation of time trends,
geographical variation, and season-
ality in the incidence in the United
Kingdom from an analysis of com-
puterized general practice medical
records showed that the age adjusted
incidence rate of GCA was 2.2/10 000
person-years (2). Both PMR and GCA
were more common in the south than
in the north of the UK, and both were
more commonly diagnosed in the
summer months.

Pathogenesis

The pathology of GCA is characterised
by transmural inflammatory cell infil-
tration with giant cell formation, inti-
mal hyperplasia and luminal occlusion
(1). Tissue ischaemia is a direct conse-
quence of intimal hyperplasia, which
seems dependent on neovascularisa-
tion. Inflammation promotes the ex-
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pression of vascular endothelial growth
factor (VEGF) and platelet derived
growth factor (PDGF) (3). Higher lev-
els of interferon-y and interleukin-1f
expression contribute to the intimal hy-
perplasia and correlate with ischaemic
outcomes.

A recent study on neovascularisation
showed apparently isolated rings of
new microvessels in the intima (4). The
new microvessels in the inflamed arte-
rial wall may be formed not only by
the branching of adventitial capillaries,
but also by the recruitment of vascular
stem cells.

A histological scoring system using a
standardised score for general inflam-
mation, presence of giant cells, intimal
proliferation, fibrinous exudate and neo-
vascularisation showed that intimal
proliferation produced maximum in-
ter and intra-observer reliability (5). A
histology study of 30 patients suggests
that severity of intimal hyperplasia
increases the likelihood of neuro-oph-
thalmic complications (6).

Diagnosis and disease assessment of

GCA

The American College of Rheumatol-
ogy classification criteria for the di-
agnosis of giant cell arteritis are well
established (Table I) (7). For purposes
of classification, a patient shall be said
to have giant cell (temporal) arteritis if
at least 3 of these 5 criteria are present.
The presence of any 3 or more criteria
yields a sensitivity of 93.5% and a spe-
cificity of 91.2%

Clinical clues associated with TAB
positivity in suspected GCA (8)
Historical features that increase the-
likelihood of TAB positivity are jaw
claudication; positive LR 4.2 (2.8-6.2),
diplopia positive LR 3.4 (1.3-8.6).
Physical findings that increase the like-
lihood of TAB positivity are TA bead-
ing [positive LR 4.6 (1.1-18.4), promi-
nence +LR 4.3; 2.1-8.9), tenderness
+LR 2.6; 1.9-3.7)].

Features that reduce the likelihood of
TAB positivity: absence of TA abnor-
mality, negative LR 0.53 (0.38- 0.75);
normal ESR suggests much less likeli-
hood of disease, LR for abnormal ESR
0.2; 0.08-0.51).
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Table I. Classification criteria for GCA (traditional format).

Criterion

Definition

1. Age at disease onset = 50 years

Development of symptoms or findings beginning at age

50 or older.

2. New headache

3. Temporal artery abnormality

New onset of or new type of localised pain in the head.

Temporal artery tenderness to palpation or decreased

pulsation unrelated to arteriosclerosis of cervical arteries.

4. Elevated erythrocyte sedimentation rate Erythrocyte sedimentation rate= 50 mm/hour by the
Westergren method.

5. Abnormal artery biopsy

Biopsy specimen with the artery showing vasculitis

characterised by prominence of mononuclear cell
infiltration or grannulocyte inflammation, usually with
multinucleated giant cells.

*For purposes of classification, a patient with vasculitis shall be said to have giant cell (temporal arteri-

tis if at least 3 of these 5 criteria are present.

Large vessel GCA

Nueninghoff er al. have reported the
incidence and predictors of large-artery
complication in a population-based
study over 50 years (9). They found
46 incident cases i.e. 27% of a 168
patient cohort (1950-1999) with 30
(18%) cases of aortic aneurysm/aortic
dissection (18 thoracic, 9 aortic dissec-
tion), 21 (15%) large artery stenosis
[15 (9%) cervical and 6 (4%) subclavi-
an/brachial]. Thoracic aortic dissection
was associated with marked increase
in mortality. It is important to monitor
for bruits and asymmetry of pulses and
blood pressure in GCA.

Temporal artery biopsy

Do we need to do a TAB?

Temporal artery biopsy remains the
gold standard for diagnosis, and pro-
vides prognostic information. Early
TAB in all patients is desirable in all
cases (1), preferably within a week of
starting steroids. There are reports that
TAB may remain positive for 14-28
days following the initiation of steroids.

How long should it be?

Biopsy specimens should be a mini-
mum of 1 cm in length, ideally 2 cm
or more. Contra-lateral biopsies are not
required unless the size of the original
biopsy specimen was sub-optimal. The
need to examine the specimen at multi-
ple levels is controversial.

Does a +ve TAB link to the clinical
picture?
Biopsy positivity correlates with jaw

claudication, abnormal temporal artery
on examination, constitutional symp-
toms, vision loss (10). Severity of in-
timal hyperplasia is associated with
increasing neuro-ophthalmic compli-
cations (6).

Duplex ultrasonography

Duplex ultrasonography is a useful
approach for detecting characteristic
edematous wall swellings - ‘halo’ sign,
in active GCA (positive up to 16 days
post steroid therapy) and for assessing
vasculitis of the axillary arteries with
sensitivity 83% and specificity 96%
compared to TAB positivity (11). In ad-
dition, this modality can also be used to
investigate the axillary and subclavian
arteries in large vessel areritis.

Fleuro deoxy glucose — positron
emission tomography

Blockmans et al., in a study of 35 pa-
tients with GCA, described vascular
FDG uptake at diagnosis, in 29 pa-
tients (83%) in the subclavian, aorta
and up to the femoral arteries (12).
FDG uptake in the shoulders at diag-
nosis correlated significantly with the
presence of polymyalgia rheumatica
(P = 0.005). This modality appears to
be a very promising imaging modality
for evaluation of disease activity and
extent in GCA.

MRI

FDG PET and MRI in the diagnosis of
aortitis are comparable, but FDG im-
aging identified more vascular regions
involved in the inflammatory process
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than did MRI (13). FDG PET is more
reliable than MRI in monitoring dis-
ease activity during immunosuppres-
sive therapy.

Initial treatment in GCA (14)

There are no RCTs comparing differ-
ent initial oral steroid doses. There are
a few trials comparing oral versus IV
followed by oral steroids. There are
several observational studies. The ini-
tial dose favoured is around 40 - 60 mg
prednisolone daily, with a few suggest-
ing Img/k (1). It is the timing of ster-
oid treatment rather than the dose of
steroids that is suggested as the impor-
tant issue. Some observational reports
mention using IV steroids in patients
with evolving visual symptoms or
amaurosis fugax (250mg-1 gram/ day
for 3 days) followed by oral steroids to
prevent visual deterioration. There is
no evidence that IV steroid use results
in visual improvement in patients with
established visual loss. Aspirin use is
recommended unless contraindicated
(15). Acetylsalicylate has also shown
in vitro to reduce interferon-gamma
secretion by a cyclo-oxygenase inde-
pendent mechanism.

Disease modifying drugs in GCA

Methotexate has been tried in 4 RCTs
with varying results. Hoffman et al.
reported in a study of 98 patients over
12 months no difference in relapses,
GCA related morbidity, steroid dos-
age, treatment toxicity between meth-
otrexate and placebo (16). However
Jover et al., in 42 patients over 24
months showed a significant decrease
in steroid dosage and relapses with
methotrexate compared to placebo
(17). Azathioprine, cyclosporin, dap-
sone and hydroxychloroquine have
also been used as steroid sparing
agents with reports of limited benefits.
Rituximab has been reported success-
ful in a single case. There are 5 case
reports of successful anti TNF use in
resistant GCA, (3 infliximab and 2
etanercept) although a recent phase II
study was ended prematurely when an
interim analysis did not show any ben-
efit (18). There appears to be a great
unmet need for well-designed studies
of novel biological therapies in GCA.
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Summary of management
guidelines for GCA (based upon
recommendations from THE

BRITISH SOCIETY FOR
RHEUMATOLOGY GUIDELINES GROUP)

Referral

Urgent referral is suggested for all pa-
tients with GCA for specialist evalua-
tion and urgent temporal artery biopsy.

Management principles

Immediate initiation of steroid treat-
ment without delay after clinical sus-
picion of GCA - either fulfilling = 3/5
ACR criteria or historical features of
GCA associated impending neuro-
opthalmic complications e.g. jaw clau-
dication, amaurosis fugax, other visual
symptoms.

Urgent referral to a physician with in-
terest in GCA, e.g. rheumatologist/ oph-
thalmologist.

Obtain an urgent temporal artery biopsy.
Perform indicated laboratory investi-
gations listed above.

Initial treatment

Uncomplicated GCA (without jaw/
tongue claudication, visual symptoms):
prednisolone 40 mg daily until resolu-
tion of symptoms and lab abnormal-
ities.

Complicated GCA: evolving visual loss
or history of amaurosis fugax: IV 500
mg — 1 gm daily for 3 days.
Established vision loss (prevent con-
tra-lateral eye involvement): 60 mg
prednisolone daily.

Add low dose aspirin 75 mg daily if
there are no contraindications.

Add bisphosphonates and calcium vita-
min D supplementation.

Consider proton pump inhibitors.

Steroid reduction

Principle

Steroid reduction should be considered
only in the absence of clinical symp-
toms, signs and lab abnormalities sug-
gestive of active diseases. The intial
steroid dose should not be tapered too
quickly (initial dose for 3-4 weeks)
since earlier taper increases the risk of
relapse. However, it is important to use
the minimum effective dose for con-
trolling disease activity.
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Suggested tapering regimen (this may
vary depending on many other factors):
40-60mg prednisolone continued for
2-4 weeks (until resolution of symp-
toms and lab abnormalities), then dose
is reduced by 10 mg every 2 weeks to
20mg, then by 2.5mg every 2 weeks to
10 mg, and then by 1mg every month,
provided there is no relapse.

Relapses

Patients should be monitored for re-
lapses which may be indicated by a rise
in ESR > 40 mm/Hr, plus at least one
symptom or sign of GCA (not attribut-
able to other causes) including classic
polymyalgiarheumatica-like symptoms,
headache or scalp pain/tenderness, new
ischemic retinopathy, optic neuropathy,
or visual loss, tongue/jaw pain and/or
claudication, extremity claudication,
thickness, tenderness, or ulcers or nod-
ules over the temporal or occipital arter-
ies, angiographic abnormalities compat-
ible with vasculitis of the aorta and/or
its primary branches, transient cerebral
ischemia or stroke (31).

Treatment of relapse

Headaches: treat with the previous
higher steroid dosage.

Headaches and jaw claudication: treat
with 40mg prednisolone daily.

Eye symptoms: treat with either 60mg
prednisolone or IV methyl predniso-
lone.

Large vessel GCA (prominent systemic
symptoms, limb claudication, persist-
ent high inflammatory markers): inves-
tigate with PET/ MRI /CT. Consider
treatment using systemic vasculitis pro-
tocols.

Consider early introduction of metho-
trexate/alternative DMARDS.

Measures of process and adherence
to guidelines

Minimum dataset recorded: clinical
features, e.g. headaches, jaw claudica-
tion, visual symptoms, temporal artery
abnormalities, limb claudication and
bruits, proximal pain and stiffness.
TAB and other relevant investigations.
Initial steroid dose and taper.
Monitoring frequency: 0, 1, 4, 8, 12
weeks then 3, 6, 9, 12 months in the
first year.
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Bone protection: Co-prescription of cal-
cium, vitamin D and bisphosphonates,
DXA - as required.
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