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Abstract
Objective

To determine if methotrexate has disease-controlling and corticosteriod (cs)-sparing effects in the treatment of giant
cell arteritis (GCA).

Methods
This was a randomized, controlled, double-blind trial comparing methotrexate versus placebo in addition to 

corticosteroid therapy in patients with newly diagnosed giant cell arteritis. Patients with giant cell arteritis were
enrolled and treated with high dose corticosteroids as well as methotrexate starting at 7.5 mg/week or placebo. 
Corticosteroids were tapered by the treating physician as guided by the clinical picture, with methotrexate or 

placebo dose increased by 2.5 mg/week for disease flare with a maximum allowable dose of 20 mg/week. After a
clinically-defined remission and steroid discontinuation, methotrexate or placebo was tapered monthly to zero by

2.5 mg/week.

Results
Twenty-one patients were enrolled, 12 randomized to methotrexate, 9 to placebo. Baseline characteristics (age,
height, weight, sedimentation rate, bone mineral density, total corticosteroid dose prior to randomization, and 

quality of life as measured by SF-36 and function as measured by AIMS) were comparable between groups. At com-
pletion, there was no significant difference between methotrexate-and placebo-treated patients with regard to the

cumulative corticosteroid dose (6469 mg and 5908 mg respectively, p=0.6), number of weeks to completion of
steroids (68 and 60 respectively, p=0.5), time (weeks) to taper prednisone to less than 10 mg prednisone/day (23

and 25 respectively, p=0.5), bone mineral density in lumbar spine (p=0.2) or hip (p=0.4) at one year, or functional
status as measured by AIMS and quality of life as measured by SF36. There was no late vision loss in either group,
and only one major treatment-responsive relapse in a methotrexate-treated patient. There were few major corticos-

teroid-related side effects and these did not significantly differ between groups.

Conclusion
With this study design, no corticosteroid-sparing benefit could be attributed to the combination of methotrexate with

corticosteroid therapy for the treatment of patients with giant cell arteritis. Both groups did well, with few major
corticosteroid-related side effects, and most patients were safely tapered off corticosteroids sooner than reported in
many series. The shorter overall duration of steroid treatment in this study probably contributed to the remarkably

low frequency of side effects, without increased ischemic risk for the patient.
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Introduction
Giant cell arteritis is a systemic disease
ch a ra c t e ri zed by gra nu l o m atous in-
flammation of medium and large arter-
ies with a predilection for those arising
from the aortic arch (1). Vision loss,
which is often permanent, is the major
feared complication, and occurs most
commonly secondary to vasculitic in-
volvement of the central retinal artery
and posterior ciliary bra n ches of the
ophthalmic artery (2-5). Therapy with
corticosteroids, generally used in high
doses, is effective in controlling the in-
flammatory process and preventing fur-
ther ischemic complications. The dura-
tion of corticosteroid therapy, however,
is often prolonged, up to two years in
most series (6-11). The morbidity of
lengthy corticosteroid use is substan-
tial, particularly in this older popula-
tion in whom co-morbid medical con-
ditions make them particularly suscep-
tible to corticosteroid-induced compli-
c ations. Most studies have found a
greater than 50% incidence of major
steroid-related complications in treated
patients (8, 12-14). A number of poten-
tial corticosteroid-sparing agents have
been ex a m i n e d, i n cluding azat h i o-
prine(15), dapsone (16-17), cyclophos-
phamide (18), and more recently meth-
otrexate(19-21). Its relatively rapid on-
set of action and a more accep t abl e
safety profile than some of the other
i m mu n o s u p p re s s ives have stimu l at e d
the use of methotrexate therapy in a
variety of vasculitides and inflammato-
ry art h ro p athies. Open studies have
s u ggested a possible stero i d - s p a ri n g
benefit due to the addition of metho-

t rex ate to the tre atment regimen pa-
tients with of giant cell arteritis (19-
20). We report here the results of a dou-
ble bl i n d, ra n d o m i ze d, p l a c eb o - c o n-
trolled trial assessing whether the addi-
tion of methotrexate to corticosteroid
t h e rapy has disease-controlling and
steroid-sparing benefits and results in
fewer steroid-related complications in-
patients with giant cell arteritis. 

Materials and methods
Patient selection
Patients with new ly - d i agnosed gi a n t
cell art e ritis (Tabl e I) we re enro l l e d
within one month of diagnosis. Patients
were excluded if they had active infec-
tious or neoplastic disease, concomi-
tant connective tissue disease, prior im-
mu n o s u p p re s s ive therapy within the
past year, and co-morbid disease that
would preclude the use of methotrexate
including: a history of adverse effects
f rom methotrex at e, i n cluding hy p e r-
s e n s i t ivity pneumonitis, p u l m o n a ry
fibrosis or insufficiency; creatinine > 2;
e l evated baseline transaminase mea-
surements exceeding 2 times the upper
limits of normal; acute or chronic liver
disease; ongoing alcohol consumption;
leukopenia or thrombocytopenia. 

Treatment protocol
The study protocol was approved by
the Hospital for Special Surgery insti-
tutional rev i ew board and info rm e d
consent was obtained. The pat i e n t s
were treated with corticosteroid thera-
py (range 40-1000 mgs daily) at diag-
nosis as determined by their treating
physicians and based on their clinical

Table I. Diagnostic criteria.

Positive temporal artery biopsy consistent with active arteritis

Negative temporal artery biopsy with one of the following inclusion criteria:

Ischemic optic neuropathy with ESR > 50 mm/hour and the presence of polymyalgia rheumati-
ca (PMR)

Stenotic disease of the aorta or its major branches (not attributable to atherosclerosis or choles-
terol emboli) plus the presence of: PMR and ESR > 50, other clinical manifestations of GCA
such as onset of headaches, scalp tenderness, and/or abnormal temporal arteries, unexplained
tongue or jaw pain, or visual loss due to retinal ischemia.

An elevated ESR > 50 in the presence of 3 of the following symptoms:
- severe headache, PMR, tender temporal arteries, jaw claudication, or visual disturbance
- plus the absence of clinical evidence of other connective tissue disease, infection, or           
neoplasm

- plus a favorable clinical response to high dose steroids
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manifestations. Pulse steroids (1 gram
of Solumedrol intravenously per day x
1-3 days) was employed in 3 patients
with ophthalmologic signs or symp-
toms. Steroids were then tapered by the
primary treating physician based upon
clinical evidence of disease contro l .
When the daily cort i c o s t e roid dose
reached 30 mgs of prednisone, patients
we re ra n d o m ly assigned to re c e ive
either methotrexate starting at 7.5 mgs
we e k ly or placebo. A re c o m m e n d e d
t re atment protocol suggested initial
treatment with oral prednisone 1 mg/
kg/day, then to be tapered by 10 mg per
week to 40 mg daily once clinical and
laboratory abnormalities resolved, then
tapered by 5 mg/week to 20 mg by the
end of the second month then by 2.5
m g / week until drug withdrawal. Th e
prednisone taper would be curtailed for
persistence or increased activity of the
underlying disease . Although corticos-
teroid dosing was done in consultation
and close commu n i c ation with study
physicians, the treating physician was
u l t i m at e ly re s p o n s i ble for decisions
regarding corticosteroid dosing. 
This was a double-blind trial with treat-
ment assignment known only to the sta-
tistician and pharmacist; all others
were blinded including patients, treat-
ing physicians, study physicians, and
nurses. However, close monitoring of
clinical and laboratory parameters as-
sured safety. When a clinically-defined
fl a re of disease was re c og n i ze d, t h e
steroid dose was increased as guided by
the tre ating physician and the study
d rug (methotrex ate or placebo) wa s
increased by 2.5 mgs/week to a maxi-
mum allowable dose of 20 mg per
week. A relapse was defined as a recur-
rence of prior or the development of
new giant cell arteritis symptoms fol-
lowing a clear and sustained objective
i m p rove m e n t , and symptom reve rs a l
upon resumption of or increase in ster-
oid dosage. When corticosteroids were
discontinued, methotrexate or placebo
were tapered monthly by 2.5 mg/week
to zero. All patients received folic acid
1 mg daily, 1500/mgm of calcium car-
bonate and 800 I.U. of vitamin D3 sup-
plements. The treating physicians guid-
ed the use of adjunctive anti-resorptive
medications. 

Measurements
The patients we re eva l u ated by the
study physician at entry, at randomiza-
tion to methotrexate or placebo (when
the steroid dose reached 30 mgs daily
prednisone equivalent), then at a mini-
mum of eve ry third month until the
patient was off prednisone and metho-
trexate for one year. Treating physici-
ans saw the patients more frequently, as
guided by clinical necessity. On a daily
basis, patients recorded their glucocor-
ticoid dosage and concurrent medica-
tions and medication changes in diaries
that were reviewed by the study coordi-
nator at each visit. Laboratory studies
obtained included complete bl o o d
counts, liver function profiles, glucose,
and sedimentation rate. Anteroposter-
ior and lateral radiographs of the lum-
bar spine as well as bone mineral densi-
ty measurements of the lumbar spine
and hip measured by dual energy X-ray
absorptometry were obtained at base-
line, 1 year, and 2 year follow-ups. The
presence of fractures at baseline and of
n ew fra c t u res at fo l l ow-up ex a m i n a-
tions were determined by measurement
of vertebral dimensions (14). Quality
of life measurements were obtained at
baseline and at 1 year using the SF-36
and functional assessment using AIMS
patient questionnaires. Formal detailed
ophthalmologic evaluations were also
obtained at baseline, and then eve ry
third month during the study. 
Primary outcome: Cumulative cortico-
steroid dose. 
Secondary outcomes: Total duration of
corticosteroid treatment, length of time
to reach a 10mg daily prednisone dose,
numbers of disease flares.

Data analysis and power
We had based our study and power cal-
culations on previous data from Her-
nandez et al. (20), who found a total
prednisone dose of 3400 ± 1030 mg in
e l even GCA patients who had been
treated with methotrexate in addition to
prednisone. Our previous study had re-
sulted in a cumulative steroid dose of
5 0 3 3 mg over a mean of 22 months
with a standard deviation of approxi-
mately 800 mg (14). Therefore, a 1500
mg dose difference was assumed with a
standard deviation of 1000. Alpha was

set at 0.05. Ten patients per gro u p
would give a power of 0.9 to detect this
dose diffe re n c e. All va ri ables we re
examined at baseline using univariate
statistics. All variables were examined
for their association both with the treat-
ment group and the prednisone dose.
Differences between groups were ana-
ly zed using t-tests or non-para m e t ri c
tests as appropriate. The time to com-
plete therapy was analyzed using sur-
vival techniques.
The change in SF-36 data was com-
pared between groups using the base-
line as a covariate. The AIMS-2 data
was analyzed in a comparable manner. 

Results
Of 171 patients ap p ro a ched for the
study, only 21 were ultimately enroll-
ed. Sixty three patients refused to par-
ticipate (39 did not want to be in any
study, 17 cited difficulties with travel to
study centers, 7 gave no reasons), 85
patients did not meet criteria, the ma-
j o rity having alre a dy been tap e re d
below 30 mg daily prednisone prior to
referral to the study. Two patients were
randomized, but excluded prior to start-
ing study drug (one found to be PPD
positive and started on isoniazid, pre-
cluding in her treating physician's opin-
ion exposure to further potential hepa-
totoxic agents, and one was hospitaliz-
ed with congestive heart failure). Twen-
ty-one patients enrolled from 1994
through 1996, 12 randomized to meth-
otrexate and 9 to placebo. The charac-
teristics of the patients are shown in
Table II. All patients fulfilled the ACR
criteria for classification as GCA (22).
There was no significant difference at
baseline in age, height, weight, blood
pressure, sedimentation rate, or length
of time on steroids prior to randomiza-
tion. Bone density in the hip and lum-
bar spine, as well the number of frac-
tures at baseline in the lumbar spine,
we re comparabl e. Seventeen pat i e n t s
had positive temporal artery biopsies.
The total dose of prednisone prior to
institution of the study drug was com-
parable and the two groups were simi-
lar cl i n i c a l ly in terms of pre s e n t i n g
signs and symptoms (Table III). 
There were two dropouts in the meth-
otrexate-treated group, both late in the
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course of treatment, and while on less
than 10 mg of daily prednisone: one
was diagnosed with colon cancer re-
q u i ring surgical intervention at we e k
48, and a second dropped out at week
62 when she was hospitalized with con-
gestive heart failure felt to be unrelated
to GCA or its therapy. There was one
late major flare of disease in the meth-
otrexate treated group. This patient de-
veloped a pulseless left upper extremity
with a concomitant rise in her sedimen-
tation rate, both of which responded to
resumption of cort i c o s t e roid therapy,

with eventual return of the pulse. Minor
flares occurred in 5 methotrexate treat-
ed patients (2 polymyalgia, 2 increased
headache, and 1 with jaw claudication)
and in 3 placebo tre ated patients (2
p o ly mya l gia and 1 increased head-
ache). Adverse effects were compara-
ble between groups (Table IV). No
patients in either group developed visu-
al loss or wo rsening of vision more
than 5 days after the initiation of corti-
costeroid therapy. No significant catar-
actous or glaucomatous changes devel-
oped in either group during the course

of the study. Details of ophthalmologic
measurements in the group are reported
elsewhere (23). 
There were no statistically significant
differences between methotrexate- and
placebo-treated patients with regard to
the cumu l at ive cort i c o s t e roid dose
(6469 mgs±2024 and 5908 mgs ±2131
respectively, p=0.6) (Fig.1). Moreover,
the number of weeks to corticosteroid
completion (68 and 60 weeks respec-
tively, p = 0.5) (Fig.2), time to reach a
corticosteroid dose of less than 10 mg
of prednisone (23 and 25 weeks respec-
tively, p = 0.6), average dose of study
(methotrexate or placebo) drug (8.4 mg
and 7.8 mg respectively, p =0.6), bone
m i n e ral density measurements in the
lumbar spine (p=0.2) or hip (p =0.4) at
one year, or quality of life as measured
by SF-36 or functional status as mea-
sured by AIMS were not statistically
significantly different between groups.
The power of the study to detect a 30%
difference in cumulative corticosteroid
dose between groups was 0.6 and the
power to detect a 50% difference in the
c u mu l at ive cort i c o s t e roid dose wa s
0.92. 
Using analysis of va ri a n c e, we ex-
amined the effect of the ESR measure-
ment, as a covariate, on the prescribed
prednisone dose. The effect of the mea-
sured ESR was not statistically signifi-
cant p=0.5.

Discussion
Using our study design, we could not
demonstrate a corticosteroid-sparing or
improved disease-controlling effect by
the addition of methotrexate to conven-
tional cort i c o s t e roid therapy in the
treatment of giant cell arteritis. Prior
studies of methotrexate in polymyalgia
rheumatica have led to conflicting re-
sults regarding its efficacy (19-21). In
Vander Veen’s study (21), 40 patients
with poly mya l gia rheumatica we re
t re ated with methotrex ate 7.5 mg
weekly or placebo in addition to pred-
nisone starting at 20 mg daily. Thirty
seven patients also underwent temporal
artery biopsy, and of those 6 were posi-
tive. Overall, no benefit was found in
methotrexate-treated patients in terms
of time to remission, duration of remis-
sion, number of relapses, or cumulative

Table II. Baseline characteristics.

Methotrexate group Placebo group P-value

Number of patients 12 9

Average age 72 ± 7 74 ± 6 0.4
(range 57 - 84 yr) (range 57 - 84 yr)

Female (percent of total) 9 (75%) 4 (56%) 0.3

Height 159.8 ± 11 cm 165.1 ± 9 cm 0.3

Weight 65.3 ± 19 kg 66.7 ± 11 kg 0.9

Positive temporal artery biopsy 
(percent positive) 10 (83%) 7 (78%) 0.7

Sedimentation rate at diagnosis 
(mm/hour Westergren) 70 ± 33 72 ± 36 0.4

BMD hip (femoral neck) 0.694/cm2 ± 0.2 0.833 ± 0.2 g/cm2 0.3

BMD spine (L2 - L4) 1.00/cm2 ± 0.3 1.217 ± 0.4 g/cm2 0.7

Total corticosteroid dose at
randomization 2,826 ± 1300 mg 2,743 ± 1345 mg 0.9

Table III. Presenting signs and symptoms.

Methotrexate group Placebo group

Temporal artery biopsy
Positive 10 positive 7 positive
Negative 2 negative 2 negative

Visual loss due to:

- Central retinal artery occlusion 1 2
- Ischemic optic neuropathy 0 3

Headache 11 6
Scalp tenderness 8 6
Ear  pain 5 3
Jaw pain 8 6

Tongue pain 2 0
Weight loss 10 8
General malaise 11 7
Fever 3 1
Pulse loss 2 0
Polymyalgia rheumatica 7 5
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prednisone dose. The data however was
not explicitly presented for that sub-
group of patients with giant cell arteri-
tis. In a multi-center international study
by Hoffman et al. of 98 patients with
GCA (24), methotrexate (median dose
of 15 mg) did not permit more effective
disease contro l , nor did it affo rd a
s t e ro i d - s p a ring benefit. In contra s t ,
Jover et al. found a combination of
methotrexate and corticosteroids to be
superior to corticosteroids alone in a
study of 42 patients with GCA (25).
Our study included 21 patients with
giant cell arteritis and although the po-
wer to detect a small diffe rence in
c u mu l at ive cort i c o s t e roid dose wa s
limited, there was reasonable power to
exclude a large and clinically- mean-

ingful steroid-sparing benefit. 
One possible reason for the lack of effi-
cacy in our study could be related to the
fact that our starting methotrexate dose
was lower than might be effective in
this type of vasculitis. The reason for
choosing the 7.5 mg/weekly oral dose
included the fact that it was a fairly
standard initial dose used in the treat-
ment of inflammatory arthopathies at
the time of design development and
also our attempt to carefully balance
the cumulative toxicities of prednisone
and methotrexate in an elderly popula-
tion. Actually, the optimal dosing regi-
men for the treatment of a broad range
of vasculitides is unknown. Studies in
Wege n e r ’s gra nu l o m at o s i s , for ex a m-
p l e, h ave demonstrated effi c a cy at a

weekly methotrexate dose of 15 mg or
m o re (26-28). Despite the fact that
giant cell arteritis and Wegener’s gran-
ulomatosis are both granulomatous dis-
orders, it is not at all clear that the ex-
perience gained with Wegener’s granu-
lomatosis can be extended to patients
with giant cell arteritis. This is support-
ed by the fact that while the use of
cytotoxic agents plus steroids are man-
datory for the successful treatment of
Wege n e r ’s gra nu l o m at o s i s , s t e ro i d s
alone are generally quite effective in
the treatment of giant cell arteritis. Fur-
ther, giant cell arteritis is generally a
self-limited inflammatory disorder and
Wegener’s g ranulomatosis tends to be
chronic. 
Another consideration is whether the
delayed addition of methotrexate con-
tributed to its apparent lack of efficacy
in this study. The consensus among the
p a rt i c i p ating inve s t i gat o rs was that
adding methotrexate to high dose corti-
costeroids (>30 mg daily prednisone)
would confer an unacceptably high risk
in this elderly population. It seems like-
ly, however, that if methotrexate had a
substantial corticosteroid-sparing bene-
fit in this type of vasculitis, it would
have been demonstrable in the period
of taper studied. 
Our study design did not call for a uni-
form corticosteroid dosing regimen, al-
though one was suggested to the partic-
ipating physicians. This was done to
facilitate patient accrual and with the
recognition that there is no single, uni-
formly-accepted correct dosing sched-
ule for corticosteroids in this disease.
This limitation, however, led to greater
variability and therefore detracted from
the power of the study. Nevertheless, if
addition of methotrexate to convention-
al therapy had a powerful cort i c o s-
t e ro i d - s p a ring effe c t , we would have
expected this to result in a recognition
of earlier and more complete disease
control in the active treatment group,
resulting in a more rapid corticosteroid
taper. No such effect was observed.
Our cohort of patients did well in gen-
eral. Late vision loss did not occur, and
o n ly one patient suffe red a major
re l apse (pulseless upper ex t re m i t y )
which responded to resumption of cor-
t i c o s t e roid therapy. Intere s t i n g ly, t h at

Table IV. Adverse effects.

Methotrexate Placebo

Musculoskeletal
Muscle weakness (subjective) 12 8
Back pain 5 3
Vertebral fracture 1 3

Neuropsychiatric
Mood changes 12 9
Tired and/or insomnia 10 7

Tremors 6 2
Loss of balance/dizzy 3 5
Memory loss 3 0

Gastrointestinal 
Gastric discomfort 10 6
Diarrhea 1 0

Dermatologic
Skin fragility 4 1
Alopecia 6 5
Hirsuitism 1 1
Rash 1 2
Acne 0 1

Endocrine
Cushingoid 3 3
Hyperglycemia 1 1

Infectious

Cellulitis 1 1
Herpes Zoster 2 1
Fungal (skin) 2 0
Urinary tract infection 1 1
Pneumonia 0 1

Malignancy
Adenocarcinoma (colon) 1 0
Squamous cell carcinoma 0 1

Basal cell 1 0



patient was off of corticosteroids but
still on 7.5 mg of weekly methotrexate
at the time of her relapse. The mean
duration of corticosteroid therapy was
just over 1 year, which is considerably
shorter than what is often reported in
the literature and other series where a
duration of therapy of two to five years
has been described (6-11). In general,
steroid tapering was guided by symp-
toms and not by fluctuations in the sed-
imentation rate, resulting in the shorter
yet safe duration of tre atment. We
re t ro s p e c t ive ly attempted to corre l at e
an increase in sedimentation rate with
changes in dose of steroids in 7 pa-
tients, and correlations were low and
not statistically significant. This shorter
duration of treatment is the likely rea-
son for the paucity of serious steroid-
re l ated side effe c t s , even compare d
with a prior study by the same group of

re fe rring and tre ating physicians as-
sessing patients with giant cell arteritis
and poly mya l gia rheumatica(14). In
that study, the total duration of steroid
therapy was longer (mean 88 weeks),
and our suspicion is that even with sim-
ilar cumulative steroid doses, the dura-
tion of therapy has more to do with
steroid-related morbidity than the cum-
ulative dose of corticosteroids per se.
Another like ly contri buting factor is
our enhanced sensitivity to bone densi-
ty issues, and the efficacy of our avail-
able antire s o rp t ive medications along
with rigorous attention to adequate cal-
cium and vitamin D supplementation.
It has been shown that calcium and vit-
amin D supplements are helpful in pre-
venting steroid-induced bone loss in
patients with rheumatic diseases treat-
ed with low dose steroids (14, 29, 30).
Fifty percent of our patients were also

on antire s o rp t ive medicat i o n s , wh i ch
similarly have been shown to prevent
c o rt i c o s t e riod-induced osteoporo s i s
(31, 32) 
Our data supports the concept that by
adopting an aggressive steroid tapering
schedule after an initial period of opti-
mal disease control, along with attend-
ing closely to co-morbidities and pre-
vention and treatment of corticosteri-
ods complications, the issue of a need
for steriod-sparing therapy in this vas-
culitis is less relevant in many patients.
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