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ABSTRALCT

Giant cell arteritis is one of the most common forms of primary systemic vasculitis. Although corticos-
teroids are still the mainstay of treatment, a significant number of patients suffer from serious complica-
tions of the disease or its therapy, and many patients suffer relapses. The evidence for the effectiveness of
conventional immunosuppressive therapy is limited. A better understanding of the pathogenetic mecha-
nisms may lead to a more rational approach to therapy in future.
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RESUMDO

A arterite de células gigantes é uma das mais comuns vasculites primaérias sistémicas. Apesar dos corti-
coster6ides serem ainda a principal terapéutica, um nimero significativo de doentes sofre complicagdes
graves da doenca ou da terapéutica e muitos sofrem recidivas. A evidéncia de eficdcia das terapéuticas
convencionais imunossupressoras é limitada. Um melhor entendimento dos mecanismos patogénicos
podera conduzir a uma terapéutica mais racional no futuro.

Palavras-Chave: Arterite de células gigantes; Corticoster6ides; Metotrexato; Azatioprina; Interleucinas;
Terapéutica
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Abbreviations

CRP C-reactive protein

ESR Erythrocyte sedimentation rate
GCA Giant cell arteritis

IFN gamma Interferon gamma

IL-1 Interleukin 1

IL-2 Interleukin 2

IL-6 Interleukin 6

PDGF Platelet derived growth factor
PMR Polymyalgia rheumatica

TIA Transient ischaemic attack
TNF alpha Tumour necrosis factor alpha
VEGF vascular endothelial growth factor

Introduction

Giant Cell Arteritis (GCA) is a granulomatous in-
flammatory vasculitis which affects medium to
large sized blood vessels, most commonly invol-
ving the cranial arteries. It is the most frequently
occurring vasculitic disorder, often presenting in
the 7" and 8" decades with an estimated incidence
of 15-25 per 100,000 in at-risk populations!. It af-
fects women twice as often as men?. The classical
presenting features are those of unilateral tempo-
ral headache which may be associated with scalp
tenderness, jaw claudication, malaise and fever.
The most feared complication is that of partial or
complete loss of vision, most commonly caused by
anterior ischaemic neuropathy of the optic nerve,
due to involvement of the ophthalmic or posterior
ciliary arteries. This is reported in up to 20% of ca-
ses of GCA2% Other neurological sequelae include
peripheral neuropathy, transient ischaemic attack
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(TIA) and stroke. There is an increased risk of tho-
racic and abdominal aortic aneurysms, estimated
at 17.3 and 2.4 times respectively compared to nor-
mal®. Aortic dissection, aortic rupture, and aortic
valve insufficiency may also occur. GCA is closely
related to polymyalgia rheumatica (PMR), which
causes aching and morning stiffness of the proxi-
mal limb and joint regions, and indeed both con-
ditions often coexist clinically.

Laboratory investigations typically reveal a mar-
kedly increased erythrocyte sedimentation rate
(ESR), although this parameter may be normal in a
small proportion at the time of presentation*. CRP
is usually also elevated, and a normocytic anaemia
is common. Temporal artery biopsy is recommen-
ded to aid diagnosis, and demonstates a patchy
granulomatous inflammation with intimal thicke-
ning, usually with the presence of multinucleate
giant cells. However, the biopsy may be normal due
to the patchy distribution of inflammation in affec-
ted cases. Abnormal areas are called «skip lesions»,
and may be surrounded by completely normal tis-
sue, thus requiring careful, fine sectioning of the tis-
sue samples in order to ensure that these areas are
not overlooked. Age related changes to vessel walls
may cause confusion, as may the effects of corti-
costeroids given prior to the biopsy, resulting in
healing of the inflammation. Ideally, a biopsy
should be taken within one week of initiating treat-
ment with steroids?.

Corticosteroid Treatment In GCA

The traditional treatment of suspected GCA is with
oral corticosteroids, which in most cases leads to
remission of clinical symptoms. A daily regimen is
recommended, and indeed alternate day steroid
dosing seems ineffective in controlling disease
symptoms®. High starting doses are recommended
to establish optimum disease control. Kyle and Ha-
zleman examined 35 patients with GCA, 20 of
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whom were treated with a high dose steroid regime
(40mg for 4 weeks, reduced to 20mg by 2 months).
The remaining 15 were randomly assigned to a lo-
wer dose regime (40mg for 5 days, reduced to 10mg
by 2 months). The low dose regimen was associa-
ted with clinical relapse in 40% of cases (6/15),
whereas the high dose regimen led to relapses in
only 20% of cases (4/20)". Although there have been
suggestions that lower doses of corticosteroids
may be sufficient for most cases of GCA?, it is com-
mon practice to initiate a high dose (40-60mg/day)
of prednisolone® for 2 to 4 weeks, followed by dose
tapering. The optimum duration of therapy is de-
bated but for most patients up to 2 years of treat-
ment is advised.

Pathological Mechanisms

The inflammation found in GCA penetrates all
layers of the arterial wall, and the infiltrates con-
sist predominantly of T-Cells and monocytes/ma-
crophages, often arranged in granulomata. In
about 50% of cases, multinucleate giant cells are
formed, and these reside close to the disrupted in-
ternal elasticlamina!!. An antigen —driven immune
response with the local production of specific pro-
-inflammatory cytokines has been postulated'.
CD4 T lymphocytes may be stimulated by antigen
within the adventitia, where they accumulate, ha-
ving gained access via the vasa vasorum. These T
cells secrete IFN«, which regulates macrophage
differentiation and cytokine production, and for-
mation of giant cells. Macrophage secretion
appears to have a geographical determination,
such that those in the adventitia produce the pro-
-inflammatory cytokines IL-1, IL-6, and TNF-q,
whereas those in the media produce metallopro-
teinase-2, and those in the intima secrete nitric
oxide synthase-2!'. These latter products are res-
ponsible for the local destruction of the internal
elastic lamina, by oxygen radical mediated tissue
injury!!. This is balanced by intimal hyperplasia
which represents a direct response to this tissue in-
jury. Macrophages and giant cells at the media-in-
tima border produce platelet-derived growth fac-
tor (PDGF)'2, and the formation of new vasa vaso-
rum is characteristic in inflamed temporal arteries,
as a response to vascular endothelial growth fac-
tor (VEGF) secretion''. These growth and angioge-
nic factors released by macrophages therefore
regulate the process of intimal hyperplasia', which

may account for the ischaemic complications of
GCA, via vessel occlusion.

The triggering antigen in GCA remains unclear,
although an infective aetiology has been suggested
on the basis of detection of Chlamydia pneumonia
DNA in temporal artery specimens of 8 of 9 pa-
tients with GCA®3. Parvovirus B19 has also been
postulated as an infectious agent'*. However these
findings have not been replicated in a further study
of 30 cases of suspected GCA, 12 confirmed on
biopsy?S.

Tissue cytokine expression varies between pa-
tients, and the patterns of expression broadly cor-
relate to differing clinical phenotypes!®. IFN-«
in particular is raised disproportionately in pa-
tients with evidence of jaw claudication and visual
loss!®, and may be a potential future therapeutic
target.

IL-6 deserves special mention, since plasma le-
vels have been shown to reflect disease activity. In
a study of 25 patients with biopsy-proven GCA,
92% of patients had elevated IL-6 levels at presen-
tation, compared to only 76% with a raised ESR. Pa-
tients were treated with a predetermined tapering
course of steroids, and ESR was normalised in
95.5% of cases post treatment, whereas, IL-6 levels
normalised in only 45.5% of cases During steroid
tapering, 60% of patients developed recurrent di-
sease. In 89% of these recurrences, IL-6 levels were
increased, whereas the ESR was elevated in only
58% of cases. In addition, IL-6 remained elevated
in 68% of patients considered clinically to be in re-
mission'. It is possible that IL-6 may have addi-
tional beneficial effects in GCA, bearing in mind its
ability to downregulate monokine production, no-
tably IL-1 and TNF-«a'5. Indeed, one study showed
that lowered IL-6 mRNA levels were present in pa-
tients with ischaemic complications, such as vi-
sual loss and stroke, when compared to patients
without such manifestations'?, also suggesting a
potentially protective role.

Finally, there is evidence that the strength of the
initial inflammatory response may be useful in de-
termining corticosteroid requirements in GCA. In
a retrospective observational study of 75 patients
with biopsy-proven GCA, Hernandez-Rodriguez et
al grouped cases into those with strong inflamma-
toryresponse, and those with a weak one, based on
the presence of fever, weight loss, raised ESR and
anaemia. Those patients with strong inflammato-
ry responses had significantly higher circulating
levels of both TNF-a and IL-6 than those with weak
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Quadro 1. Summary of the Potential Pathogenetic Mechanisms Involved in Giant Cell Arteritis, Starting from
the Migration of Immunocompetent Cells through the Adventitia Leading to Vessel Narrowing and Occlusion
Site Adventitia Media Intima Lumen
Cells Macrophages, T cells Macrophages; Macrophages
(typically CD4+ giant cells
predominance)
Mediators IFN gamma Platelet derived Nitric oxide synthase -2;
TNF alpha growth factor; Platelet derived growth
IL6, ILI vascular endothelial factor; vascular endothelial
growth factor growth factor
Putative events Invasion through In situ production Destruction and Narrowing,
vasa vasorum by T of cytokines and subsequent proliferation occlusion;
cells and macrophages  activation of of intima as an attempt ischaemic
(attracted by local immunocompetent and new vessel formation  consequences
antigen deposition?) cells; new vessel
formation

responses, and furthermore, this group of patients
required a median of 62 weeks to reach mainte-
nance doses of <10mg prednisolone per day, com-
pared to 40 weeks in the group with weak respon-
ses. Disease flares were also more common in the
strong response group'. In patients with strong in-
flammatory responses, raised circulating TNF-a
levels are predictive of the need for longer duration
steroid therapy®. It seems therefore that as well as
providing a marker of disease activity, IL-6 and
TNF-a may be useful in predicting corticosteroid
requirements in GCA, and could help to determine
how refractory a case is likely to be to steroid treat-
ment.

Table 1 summarises our current understanding
of theimmunopathogenensis of giant cell arteritis.

Corticosteroid-Resistant Giant Cell Arteritis

The relativelylong term use of steroids, and the ini-
tial high doses required are associated with many
potential adverse side-effects. Kyle and Hazleman
showed that steroid related complications occurred
in up to 36% of treated patients, and included frac-
tures, peptic ulcer disease, development of diabe-
tes, peripheral oedema, cataract formation, and in-
fections. These side effects were significantly more
common in patients treated with an initial high
dose of prednisolone of more than 30mg per day,
and in those in whom treatment was continued for
many years at a dose of more than 5mg per day?.

Nesher et al showed that over a 15 year period, 58%
of treated patients with GCA had serious steroid-re-
lated complications, most frequently in the over 75
age group, and in those treated with an initial dose
of more than 40mg per day*. Proven et al observed
adverse events in 86% of 120 patients treated with
steroids for GCA, and in 58% of these cases, two or
more adverse side-effects were noted®. Although
these data include patients treated prior to the
widespread introduction of bone protection to
avoid steroid-related osteoporosis, it is clear that
given the high frequency of steroid-related adverse
events, other less toxic treatment strategies are
needed.

Corticosteroids do not completely suppress cli-
nical or serological evidence of disease activity in
GCA. Up to 60% of treated patients experience di-
sease relapse on tapering of steroid dose'?, and in
addition, between 30 to 50% of patients have spon-
taneous relapses, independent of the steroid regi-
men used?. Kyle and Hazleman found that 8 out of
18 patients with GCA, and 11 out of 17 patients with
both GCA and PMR experienced at least one re-
lapse at 2 months after steroid treatment. Further
relapses were most common in the first year of
treatment, and 54% occurred in association with re-
duction of the steroid dose?’. The authors noted
that the greatest risk of relapse was amongst pa-
tients with both GCA and PMR. Andersson et al fol-
lowed 90 patients with GCA for a period of 9-16
years after diagnosis. The clinical relapse rate was
47%, and 96% of these occurred within the first year
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of treatment. 55% occurred on a daily prednisolone
dose of 5mg or less. After 9 years, 15% of patients
still required prednisolone treatment, suggesting a
more chronic disease pattern in some patients
mandating very long term steroid use®. Hayreh
and Zimmerman found that the median time to
reach the lowest maintenance dose of predni-
solone where the ESR and CRP stayed stable or
went lower was 48.7 months?. Persistent active
vasculitis has been reported at post mortem in
temporal and carotid artery specimens from a pa-
tient who had died from a non-arteritic myocardial
infarction. The patient had been treated with cor-
ticosteroids for biopsy-proven GCA diagnosed 6
weeks earlier, and had clinical and laboratory evi-
dence (normalised ESR) of disease suppression?’.
This suggests that clinical symptoms and ESR are
not enough to predict the duration of active ar-
teritis, and the response to steroid therapy. It is
widely accepted that the ESR can be normal in ac-
tive GCA both at the time of diagnosis? and during
relapses?. As well as using IL-6 levels to monitor
disease activity as discussed above, levels of anti-
cardiolipin antibody have been shown to predict
disease flares and relapses in patients with biopsy-
-proven GCA?®. With respect to identifying patients
likely to experience more severe disease, who may
need longer durations of steroid treatment, it has
been shown that a reduced percentage of circula-
ting CD8+ T cells, measured after six months of
treatment is predictive of longer duration of corti-
costeroid treatment, greater cumulative doses of
steroid treatment, and more frequent relapses
compared to patients with levels in the normal
range®. The level of soluble IL-2 receptors remains
elevated despite clinical disease remission®. Re-
duced levels of von-Willebrand factor antigen are
reported in some patients with GCA in long-lasting
remission, suggesting that this marker may aid de-
cisions with respect to withdrawal of steroid treat-
ment3!.

Complications of GCA include loss of vision,
most frequently due to anterior ischaemic optic
neuropathy, and vasculitic cerebrovascular acci-
dent, commonly affecting the vertebro-basilar
circulation. In a retrospective study by Gonzalez-
-Gay et al of 239 patients with biopsy-proven GCA,
visual involvement, including diplopia and tran-
sient visual loss was seen in 69 patients. Of these
patients, 34 developed permanent visual loss, 8 of
whom showed partial improvement with corticos-
teroid therapy. Transient visual loss was the best

predictor of permanent visual loss, but jaw clau-
dication, normal liver enzyme levels and lack of
constitutional symptoms were also indicators of
risk®2. Interestingly, the authors noted that the only
predictor of treatment success was early initiation
of therapy, although pulsed iv corticosteroids
offered no additional benefit. In the same study, 8
patients developed stroke, 7 of whom were recei-
ving steroid therapy®. Permanent visual loss and
jaw claudication were predictors of stroke, sup-
porting the notion that these ischaemic complica-
tions are consequences of luminal narrowing se-
condary to intimal hyperplasia. A further potential
risk factor for permanent visual loss appears to be
the presence of thrombocytosis, suggesting a role
for platelet inhibitors334. However, the absence of
high ESR values and systemic manifestations may
still be also associated with this complication3.
Hayreh et al examined 84 patients with biopsy-
-proven GCA and visual loss, 41 of whom were
treated with intravenous, then oral steroids, 43
of whom received oral steroids only. Overall,
improvement was demonstrated in only 4% of eyes
with visual loss, and only when steroid therapy had
been started within 3-4 days of the visual loss.
There was no significant difference between the
two treatment regimes, with visual improvement
demonstrated in three of the 41 patients (7%) re-
ceiving initial intravenous steroid therapy com-
pared to two of the 43 (5%) in the oral steroid
group®®. The same authors have shown that only a
minority of patients (4%) with visual loss treated
with high dose steroids develop further visual de-
terioration, and this occurred within 5 days of
treatment initiation?8. Although these data are non
randomised and retrospective, there is a sugges-
tion that early high dose steroids may influence
further visual loss. In conclusion therefore, per-
manent loss of vision is a significant cause of mor-
bidity in patients with GCA, which may be pre-
vented but not usually ameliorated by early steroid
therapy.

Management of Resistant Cases

In apparently resistant cases of GCA, it is important
to review the accuracy of the diagnosis of GCA.
Whilst lymphoproliferative disorders can mimic
GCA clinically, other vasculitides such as po-
lyarteritis nodosa and Wegeners granulomatosis
may involve the temporal artery leading to vascu-
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lar inflammation on biopsy'?, and infections and
occult malignancy may cause malaise and raised
inflammatory markers. The use of alternative
agents to treat GCA is of increasing clinical interest,
given the side—effects of long-term corticosteroid
use, the frequency of disease relapse, and the con-
sequences of uncontrolled disease.

Pulse intravenous steroids

was possible. No significant adverse side-effects
were noted in these patients*. Clearly, further stu-
dies are needed to clarify the role of cyclophos-
phamide in treating GCA, especially given that the
improvement in two of the patients described
above may be attributable to the steroids that were
given together with the cyclophosphamide.

Azathioprine

The use of an initial intravenous pulse of steroids
in simple forms of GCA has been examined as a
steroid-sparing strategy. In a study of 164 patients,
patients were randomized to receive a 240mg iv
pulse of methyprednisolone, followed by pre-
dnisolone at a dose of either 0.7mg/kg/day or
0.5mg/kg/day or simply prednisolone alone. No
difference was found in terms of the time required
for normalisation of CRP, the frequency of corti-
costeroid resistance (13.5% of cases), and corti-
costeroid related side-effects (39% of cases)3¢. De-
spite the fact that Hayreh and Zimmerman found
no additional benefit of intravenous over oral
steroid therapy for preventing visual loss in GCA,
the authors still recommend treating with one in-
travenous pulse (equivalent to one gram of predni-
solone), followed by high dose steroids if a history
of amaurosis fugax is present, if there is complete
loss of vision in one eye, or if there are early signs
of involvement in the second eye?®.

Cyclophosphamide

The use of cyclophosphamide for treating GCA is
limited to case reports. De Vita et al describe 4 pa-
tients in whom pulsed intravenous cyclophos-
phamide was used to treat GCA. In three cases, two
of whom had been treated with prior corticos-
teroids low dose weekly cyclophosphamide was
used in addition to steroids (0.5g weekly for 3
weeks), in order to minimise cumulative steroid
dose, in view of the existence of concomitant
pathologies, such as osteoporosis and severe hy-
pertension. In the fourth case, the disease had re-
lapsed twice whilst on steroid treatment, and
steroid induced side effects had developed, and so
a higher dose of cyclophosphamide was adminis-
tered (0.5g per day for 5 days, then 1g after 15days).
All four patients demonstrated good clinical and
laboratory responses, and rapid steroid tapering

Azathioprine has been used as a steroid-sparing
agent in the treatment of GCA*. 31 patients with
GCA, PMR or both, whose disease had been con-
trolled on 5mg or more of prednisolone for a pe-
riod of at least three months, were randomised to
either azathioprine 50mg three times a day or
placebo, and were followed up at 4 weekly intervals
over a period of 52 weeks. 22 patients completed
the study, but despite these small numbers which
limit the trial, the steroid requirement in the aza-
thioprine treated group was less than in the con-
trol group (1.9+/- 0.84mg vs 4.2+/- 0.58mg), but
only at 52 weeks. 7 patients from the azathioprine
group were withdrawn due to nausea, vomiting
and diarrhoea, but none had biochemical or
haematological disturbances®®. Despite the fact
that this study suggests that azathioprine may have
arole in patients who need high doses, orlong du-
rations of steroid therapy, the patient numbers are
low, the reduction in steroid dose is small, and aza-
thioprine was associated with the development of
intolerable adverse effects.

Methotrexate

The most robust evidence for the role of methotre-
xate in controlling disease in GCA comes from two
randomised, double-blind, placebo-controlled
studies. Jover et al*® studied 42 patients with bio-
psy-proven GCA, who had been initially treated
with high dose prednisone 60mg/day, tapered to
40mg after one month, 20mg after 2 months, and
thereafter by 2.5mg every 2 weeks, based on clini-
cal disease activity. At the same time, 10mg of me-
thotrexate or placebo was started on diagnosis, and
maintained throughout the treatment period, and
discontinued after 24 months of follow-up if cli-
nical signs of disease activity were absent. The
rate of disease relapse was lower in the methotre-
xate group (45% cf84.2%), and interestingly, the re-
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lapses in this group tended to be less severe com-
pared to controls. Relapses also occurred later than
in control cases, and at alower dose of prednisone.
Furthermore, the mean duration of steroid thera-
py was 29 weeks in the methotrexate group, as
opposed to 94 weeks in controls, due to the im-
proved disease control in this group. No difference
was noted in the overall rate of occurrence of
adverse events between the two groups, but three
patients did experience adverse events whilst on
methotrexate, which was subsequently stopped.
These included pancytopaenia, mucositis, and oral
ulcers®. The authors conclude that methotrexate
represents an effective treatment for controlling
disease activity, whilst providing a significant ste-
roid-sparing effect.

The second study is a multicenter study, which
enrolled 98 patients. Patients were all given
1mg/kg/day of prednisone, with a maximum dose
of 60mg/day, tapered after one month, such that
after 3 months the dose was 60mg on alternate
days. Cases were randomised in addition to receive
either 0.15mg/kg/week of methotrexate (this was
increased to a maximum of 0.25mg/kg, or 15mg/
/week), or placebo, and therapy was continued un-
til 12 months after the achievement of remission.
57.5% of those in the methotrexate group failed
therapy after one year (as defined by 2 distinct di-
sease relapses, or a relapse not ameliorated by in-
creasing the prednisone dose), compared to 77.3%
ofthe control group*’. This result did not reach sta-
tistical significance. In addition, there were no sig-
nificant differences with regard to cumulative cor-
ticosteroid dose, or treatment toxicity.

The conflicting results of the two major trials
may in part be due to the difference in tapering of
corticosteroids, with a much more aggressive
steroid tapering regimen in the second study. There
were differences in definitions of disease relapse
between the 2 trials, using recurrence of clinical
symptoms®, or the presence of clinical symptoms
combined with a raised ESR* respectively. The
length of follow up was more than one year in the
Hoffman et al study, but 2 years in the Jover et al
study. Although the first study suggests benefit from
using methotrexate, it is important to note that
despite reducing the steroid requirements in the
experimental group, this was not enough to reduce
the incidence of drug-related adverse events, which
is an important outcome measure to consider.
In conclusion, methotrexate may offer an adjunct
to corticosteroid therapy in resistant cases of GCA,

but evidence so far is conflicting, and further stu-
dies are needed before clear recommendations are
made.

Anti-TNF-o Agents

TNF-a, as discussed above, is released from acti-
vated macrophages in patients with GCA, and has
been reported to correlate with the intensity of the
initial systemic inflammatory response in patients
with GCA". Data for the use of anti-TNF-«a agents
in GCA is limited to a handful of published cases,
but of great interest, since these agents may offer
more rational therapy for corticosteroid-resistant
cases. Treatment with both infliximab, a chimeric
monoclonal antibody to TNF-q«, and etanercept, a
TNF-a receptor fusion protein, has been reported
with encouraging results. Cantini et al report four
cases of severe GCA, who had all relapsed on re-
duction of the steroid dose to 7.5-12.5mg per day,
and who had also all experienced steroid-related
adverse effects. All patients received 2 iv infusions
of infliximab (3mg/kg administered over a two
hour period) at weeks 0 and 2, and a further infu-
sion at week 6 only if clinical remission had been
achieved after the second dose. For the first two
weeks of therapy, patients received 5mg predni-
solone per day, and this was stopped if remission
was shown after two infusions. In three out of the
four cases, complete remission was achieved, both
in terms of clinical symptoms, and ESR/CRP re-
duction. This persisted after the third infusion, and
was still evident at 5 months follow up *!. Signifi-
cantly, no adverse effects to infliximab were noted.
A further case resistant to large doses of corticos-
teroids alone, or in combination with either aza-
thioprine or methotrexate, was treated with
5 infusions of infliximab (3mg/kg dosing) given
at 0, 2, 6, 14, and 22 weeks in addition to pre-
dnisolone and methotrexate. Marked improve-
ment was a noted in symptoms and acute-phase
markers*2. Etanercept was effective in one case of
an elderly male with GCA, resistant to high doses
of steroids, who had developed a TIA associated
with a raised ESR. Symptoms resolved and pre-
dnisolone was reduced to 5mg per day. Interes-
tingly, when the patient failed to take etanercept as
instructed, the disease relapsed, but re-induction
of remission was possible on re-starting the etaner-
cept along with an increase in the steroid dose®.
Clearly, despite the encouraging results suggested
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in these reports, large randomized controlled tri-
als are required to test the effectiveness of this
promising strategy.

Aspirin

Aspirin may have arole in the management of GCA
in preventing ischaemic complications. Acute vi-
sual loss and cerebrovascular accidents cause
much morbidity in GCA, and may occur as a pre-
senting feature of disease, or during disease re-
lapses. Nesher et al retrospectively examined 175
cases of GCA, 36 of whom were already taking
100mg/day of aspirin for known ischaemic heart
disease. The occurrence of cranial ischaemic com-
plications at presentation, including CVA and vi-
sual loss was noted in 8% of aspirin-treated pa-
tients, and 29% of non-aspirin treated ones. This
was despite the higher frequency of cardiovascu-
lar risk factors amongst the aspirin treated indi-
viduals. Treatment with high dose steroids was be-
gun, and aspirin was started in an additional 41
cases by individual physicians for presumed bene-
ficial effect. Despite steroid treatment, cranial is-
chaemic complications were still more common in
those not taking aspirin, with an occurrence rate
of 3% (aspirin treated) versus 13% (non-aspirin
treated)**. The authors conclude that despite pos-
sible confounding factors, including the likely use
of statins in the patients with heart disease, the
benefit of aspirin in decreasing the rate of cranial
ischaemic complications in GCA is likely to be real.
In addition to its well documented anti-platelet
properties, Weyand et al*> have shown that aspirin
at a dose of 20-100mg/kg, especially in combina-
tion with steroids, suppresses IFN-a production in
inflamed temporal arteries in a chimaeric mouse
model of temporal arteritis. Aspirin may have a
role as a steroid sparing agent in the treatment of
GCA®. Finally, the observations that thrombocy-
tosis is a potential risk factor for visual loss, that an-
ticardiolipin antibodies may predict disease flares,
and the finding of elevated plasma homocysteine
levels in patients with active GCA*®, suggest simi-
larities between the mechanistic pathways of GCA
and atherosclerosis.

Future Prospects

IL-1a is known to be produced by adventitial

macrophages in GCA, and circulating levels are
raised in patients with strong systemic inflamma-
tory responses?. Inhibition of IL-1a may provide
a potential therapeutic target. Mice who are defi-
cient in the interleukin-1 receptor antagonist pro-
tein demonstrate transmural inflammation of the
elastic arteries at sites of turbulent blood flow, that
can be compared to GCA in humans. This appears
to be dependent on the presence of an intact IL-1
receptor, suggesting that IL-1 itself mediates the
disease process?’. Therefore, direct inhibition of
IL-1 or use of IL-1 receptor antagonist may be of
future interest in controlling resistant cases of GCA.

Circulating levels of IL-6 are raised in patients
with GCA, and may reflect disease activity. IL-6 in-
hibition may offer another strategy to combat re-
sistant cases. It has been shown in patients with
rheumatoid arthritis that anti-IL6 receptor antibo-
dy therapy reduces production of VEGF*, and gi-
ven the role of the latter in the formation of new
vasa vasorum, this therapy could be of use in GCA.
Other potential therapeutic targets may include
IFNe, particularly given its central role in regula-
ting macrophage differentiation and cytokine pro-
duction, and also considering that circulating le-
vels correlate with cranial ischaemic complica-
tions.

Conclusion

Alternatives to corticosteroid therapy are warran-
ted in the treatment of GCA. Corticosteroids used
over prolonged periods and at high doses have well
recognised adverse effects, and in view of this,
rapid dose tapering is desirable. In addition, a
significant proportion of patients treated with ste-
roids will experience disease relapse. Ensuring
good disease control and preventing relapses and
is likely to reduce the occurrence of ischaemic
complications, such as visual loss and stroke,
which are the cause of much unwanted morbidi-
ty. Long term corticosteroid requirements may be
predicted by monitoring plasma levels of IL-6 and
TNFaq, and could help to identify those who would
benefit from corticosteroid-sparing therapy.
Although there is some evidence for the use of
immunosuppressive agents such as Azathioprine
and Methotrexate as steroid-sparing agents, fur-
therlarge scale, randomised trials are needed to re-
solve the conflicts in the current literature, before
any firm recommendations can be made with res-
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pect to their use in resistant cases.

-1551

The use of anti-TNFa agents, such as infliximab 14. Gabriel SE, Espy M, Erdman ]?D, Bjorl?sson J, Smith TE
and etanercept, although confined to case reports Hunder GG.The Role of Parvovirus B19 in the Pathogene-
o . ’ . . sis of Giant Cell Arteritis. Arthritis Rheum 1999;42:1255-
1S 1nterest1ng and encouraging, but randomised -1258
controlled trials are required, in order to confirm 15. Helweg-Larsen J, Tarp B, Obel N, Baslund B. No Evidence
their likely benefit, before routine clinical use can of Parvovirus B19, Chlamydia Pneumonia, or Human
be considered. Herpes Yirus I‘nfection in Ter.nporal Artery Biopsies in Pa-

Finally, given the possibility o f a shared com- Zl:;lfgnth Giant Cell Arteritis. Rheumatology 2002;41:
mon pathway between GCA and atherosclerosis, 16. Goronzy JJ and Weyand CM. Cytokines in Giant-Cell Ar-
the administration of aspirin to prevent ischaemic teritis. Clev Clin ] Med 2002;69: Supplement II, 91-94
complications should be considered. The use of 17. Weyand CM, Fulbright JW, Hunder GG, Evans JM, Go-
cardioprotective agents, such as statins has not ronzy JJ. Treatment of Giant Cell Arteritis. Arthritis Rheum
been addressed, but may be a strategy for future 2000;43:1041-1048 .

. . . .. . 18. Hernandez-Rodriguez J, Segarra M, Vilardell C, et al.
trials, given their known additional immunomo- Elevated Production of Interleukin-6 is Associated with a
dulatory effects. Lower Incidence of Disease-Related Ischaemic Events in

Patients with Giant-Cell Arteritis. Circulation 2003;107:
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