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Abstract

Objective—To evaluate the frequency, timing, and clinical features of relapses in giant cell
arteritis (GCA).

Methods—~Patients with GCA enrolled in a prospective, multicenter, longitudinal study were
included in the analysis. Relapse was defined as either new disease activity after a period of
remission or worsening disease activity.

Results—The study included 128 subjects: 102 women (80%) and 26 men (20%). Mean + SD
age at diagnosis of GCA was 69.9 + 8.6 years. Mean followup for the cohort was 21.4 + 13.9
months. Median (interquartile range) duration of disease at study enrollment was 4.6 months (1.2,
16.8). During followup, 59 relapses were observed in 44 patients (34%). Ten patients (8%)
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experienced 2 or more relapses. The most common symptoms at relapse were headache (42%) and
polymyalgia rheumatica (51%), but ischemic (some transient) manifestations (visual symptoms,
tongue or jaw claudication, and/or limb claudication) occurred in 29% of relapses (12% cohort).
Forty-three relapses (73%) occurred while patients were taking glucocorticoid therapy at a median
(range) prednisone dose of 7.5 (0-35) mg. In 21% of relapses, both erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) were normal. Among 69 patients enrolled in the cohort with
newly diagnosed disease, 24% experienced a first relapse within 12 months after diagnosis.

Conclusion—Among patients with GCA, relapses are common, often occurring during
treatment. ESR and CRP are frequently normal at times of clinical relapse, highlighting the need
for better biomarkers to assess disease activity in GCA. There remains a need for effective
therapeutic alternatives to glucocorticoids in GCA.
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Giant cell arteritis (GCA) is a granulomatous vasculitis affecting large arteries, including the
aorta and its primary branches. It is the most common vasculitis in individuals over the age
of 50 years?. Clinically relevant extracranial manifestations, including large-artery stenoses,
aneurysms, and/or aortic disease occur in at least one-third of patients with GCAL,

Glucocorticoids remain the mainstay of treatment for patients with GCA and should be
initiated promptly if cranial manifestations occur. While symptoms respond to therapy,
relapses are common234.56.7.89 Fyrther, in a single autopsy series, nearly all patients with
GCA were noted to have changes of active arteritis even though the disease was thought to
be clinically quiescentl0. Therapy with glucocorticoids is associated with significant
morbidity with at least 1 glucocorticoid-associated adverse event occurring in 86% of
patients2. The effectiveness of adjunctive treatment with other immunosuppressive
medications has yielded mixed results!1:12.13,

A better understanding of relapses in GCA would provide patients and physicians with
prognostic information and help identify patients who may require longer duration of
glucocorticoid therapy. The objectives of this study were to evaluate the frequency, timing,
and clinical features of relapses in GCA in a prospective, longitudinal cohort.

MATERIALS AND METHODS

The study was approved by institutional review boards at each participating site. All
participants provided informed consent.

Study population

The Vasculitis Clinical Research Consortium (VCRC) Longitudinal Study of GCA is a
multicenter, longitudinal, observational cohort of patients with GCA. GCA was diagnosed
based on modified 1990 American College of Rheumatology (ACR) classification criteria,
which required age above 50 years with = 2 of the following features: (1) new localized
headache, (2) temporal artery abnormality on examination, (3) erythrocyte sedimentation
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rate (ESR) > 40 mm/h by Westergren method, (4) abnormal temporal artery biopsy, and (5)
large vessel vasculitis by angiography or biopsy. Subjects with quarterly evaluations were
included in this study. Subjects with newly diagnosed or established GCA were enrolled.

Clinical and laboratory assessments

All patients were followed prospectively with standardized quarterly clinical assessments
that included any documentation of new disease-related symptom (since the previous visit,
in the preceding 28 days, and on the day of evaluation), vascular physical examination
findings, laboratory evaluations, results of vascular imaging studies, and medication usage.
Additional visits occurred when clinically indicated, at which time additional data were
obtained. Disease activity on the day of evaluation was classified by the treating physician
as being in “remission” or “active” (categorized in their opinion as “low,” “moderate,” or
“high” activity). Normal ESR was defined as a value of < 20 mm/h by the Westergren
method. Normal C-reactive protein (CRP) was defined as a value of <5 mg/I.

Definition of disease relapse

Treatment

Relapse was defined as new disease activity after a period of remission, or worsening
disease activity that occurred during followup. Active disease at baseline evaluation was not
considered a relapse. If a patient had new symptoms between followup visits but symptoms
had resolved by the time of evaluation, the midpoint was chosen as the time of relapse.

Treatment decisions were left to the individual physician. Use and timing of the following
medications was collected systematically at each visit: prednisone or other glucocorticoids,
cyclophosphamide, azathioprine, methotrexate (MTX), mycophenolate mofetil (MMF),
etanercept, infliximab, adalimumab, other immunosuppressive drugs, aspirin, clopidogrel,
and statins.

Data analysis

RESULTS

Cohort

Descriptive statistics were used. The Kaplan-Meier method was used to evaluate the time to
first relapse for the cohort of patients with newly diagnosed disease. JMP Version 9 (SAS
Institute Inc.) was used for all analyses except the Kaplan-Meier analysis, which was
performed using SAS Version 9.2 (SAS Institute Inc.).

The study included 128 subjects — 102 women (80%) and 26 men (20%). Mean (+ SD) age
at diagnosis of GCA was 69.9 years (z 8.6). Temporal artery biopsy was not required
because patients with extracranial large vessel disease were included in the study cohort.
Temporal artery biopsy was performed in 103 subjects and was consistent with GCA in 80
(78%). Sixty patients (47%) of the cohort had large-vessel imaging (aorta and branches), of
whom 25 subjects (42%) had abnormalities at the aorta and/or its branches. Among the
subjects with abnormalities, large-artery stenosis was noted in 24 patients (96%) and 7
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subjects (28%) had aortic abnormalities. Median duration of disease at baseline (study
enrollment) was 4.6 months (interquartile range 1.2-16.8). Mean followup for the cohort
was 21.4 months (x 13.9).

Forty-nine patients (39%) reported at least 1 prior relapse before study enrollment. At study
entry, 118 patients (94%) were receiving glucocorticoids. Other immunosuppressive
medications at baseline visit included MTX (19 patients, 15%), azathioprine (3 patients,
2.4%), cyclophosphamide (2 patients, 1.6%), and MMF (1 patient, 0.7%).

During followup, 59 relapses were observed in 44 patients (34%). Of the 44 patients,
temporal artery biopsy at diagnosis was positive in 34 (77%), negative in 6 (14%), and not
performed in 4 (9%). Ten patients (8% of cohort) experienced > 1 relapse; including 6
patients with 2 relapses, 3 patients with 3 relapses, and 1 patient with 4 relapses. Disease
was still active on the day of evaluation in 43 relapses (73%), with current disease activity
rated as “low” in 28 relapses and “moderate” in 15 relapses. Evaluating the subset of 60
patients with imaging at baseline, 9 of 25 subjects (36%) with large-vessel manifestations
experienced a relapse compared to 11 of 35 patients (31%) without large-vessel
manifestations (p = 0.71). In 16 cases (27%), the patients had experienced a relapse between
visits, but the symptoms had resolved by the time of evaluation. A greater proportion of
patients with relapses had a history of relapse (23 of 44 patients, 52%) compared to 26 of 84
patients (31%) who did not experience a relapse (p = 0.02).

The symptoms attributed to GCA at the time of 59 relapses are summarized in Table 1. The
most common symptom was headache followed by polymyalgia rheumatica (PMR). The
median number of symptoms at relapse was 2 (range 1-6). In 16 relapses (25%), patients
had isolated PMR symptoms. Three patients (7% of relapse group, 2% cohort) developed
new visual symptoms while receiving treatment; 2 had ocular involvement at presentation,
with new symptoms during relapse. One patient with no history of ocular involvement at
diagnosis developed new transient partial vision loss. Findings included ischemic
neuropathy in 1 patient, retinal vein occlusion in another patient and diplopia in the third
patient. All 3 patients were receiving glucocorticoids (8 mg, 9 mg, and 10 mg daily) at the
time of development of visual symptoms, and 2 were receiving low-dose aspirin therapy.
Other ischemic symptoms at relapse included tongue or jaw claudication (14% relapses) and
limb claudication (10% relapses), with 1 patient developing new limb claudication. At least
1 ischemic symptom was observed in 29% of relapses (15 patients).

Forty-three relapses (73%) occurred while patients were taking glucocorticoids. Median
(range) prednisone dose at time of relapse was 7.5 mg (0-35). Eleven relapses (17%)
occurred after discontinuation of prednisone, 32 (54%) at a daily dose of prednisone 1-10
mg, 11 (17%) at prednisone doses between 11-20 mg, and 3 (5%) at prednisone doses > 20
mg. In the subset of patients with newly diagnosed GCA, median (range) prednisone at first
relapse was 10 mg (0-35) with 15 relapses at daily dose of 0-10 mg, 4 at doses of 11-20
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mg, and 2 at > 20 mg. Other medication use at relapse included MTX (13 relapses, 22%),
anti-tumor necrosis factor therapy (2 relapses, 3%), and MMF (2 relapses, 3%).

A distribution of the clinical manifestations at relapse by the dose of prednisone at relapse is
in Table 1. Cranial manifestations at relapse were noted at all doses of prednisone. However,
symptoms of PMR were most frequently observed only at doses < 10 mg prednisone.

Laboratory findings

In 43 flares (73% relapses) with active disease at the time of evaluation, mean hemoglobin
was 12.7 g/dI (£ 0.98), mean white blood cell count was 10.9 (+ 13.0) x 1091, and mean
platelet count was 313 (+ 70.7) x 109/I.

Data for ESR and CRP were available in 39 relapses. Mean ESR (+ SD) was 31 mm/h (+
15.3) with a mean CRP (+ SD) of 16.3 mg/I (x 14.3). In 30 relapses (77%), ESR was
elevated at > 20 mm/h while CRP was elevated (> 5 mg/l) in 29 relapses (74%). Both ESR
and CRP were normal (ESR <20 mm/h, CRP < 5 mg/l) in 8 relapses (21%).

Discordance between ESR and CRP was only noted in 3 of 39 relapses (8%; only subset
with active symptoms on the day of evaluation included). In those with discordant ESR/
CRP, 2 had elevated ESR and normal CRP.

Time to first relapse

To evaluate the time to first relapse following diagnosis, relapses in the 69 patients enrolled
within 4 months of diagnosis were examined. Twenty-four percent of subjects experienced a
first relapse by 12 months and 50% experienced a first relapse by 24 months (Figure 1).

DISCUSSION

Relapses are common in GCA. In this prospective study, 34% of patients with GCA
experienced at least 1 relapse during a median followup of 21 months. Ischemic symptoms
(some transient) were observed in 29% of relapses. Nearly three-quarters of all relapses
occurred during treatment with glucocorticoids and one-third of relapses occurred despite
other immunosuppressive therapy.

The frequency of relapses reported in observational cohorts of patients with GCA varies
widely based on the study type and definition of relapse. In retrospective studies, at least 1
disease relapse was reported in 28% to 62% of patients?3:>7:8, Of the 3 prospective
observational studies to date evaluating relapses in GCA, relapses were reported in 36% (21
of 58), 60% (15 of 25), and 68% (68 of 106) of patients*6:2. The current study includes a
large prospective cohort of patients with GCA with standardized assessments at regular
intervals including comprehensive information on symptoms at relapse. In contrast to a
recent prospective study where only patients with biopsy-positive GCA were included?, our
cohort also included patients with imaging findings of large-artery stenosis from GCA.

While headache and PMR were the most commonly reported symptoms during relapse,
ischemic manifestations such as limb claudication, jaw/tongue claudication, and vision loss
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were noted in 29% of relapses in our study. This is at the higher range of what has been
reported. In clinical trials, 12—22% subjects developed ischemic symptoms®13 while in a
retrospective study, 13% (7 of 54 patients) experienced symptomatic vascular
complications’. In a prospective cohort of 106 patients with biopsy-positive GCA, only 1
patient developed new visual changes while none developed manifestations of large-vessel
involvement during relapses®. The observation in our study may have to do with the
inclusion of patients with large-artery manifestations from GCA.

Incident vision loss after initiation of treatment was estimated to be 1% at 5 years in a
retrospective study4. A higher incidence was reported in a prospective clinical trial, where
the cumulative incidence of vision loss at 1 year was 14%7%°. In an observational study of
patients with GCA and ischemic optic neuropathy at diagnosis, recurrent visual symptoms
were noted in 10% of patients1®. In our study, new visual symptoms were present during
relapse in 3 patients (5%), all of whom were receiving glucocorticoid therapy. Fortunately,
they did not experience new permanent vision loss.

The majority of relapses in the current study occurred while patients were taking
glucocorticoids. Few relapses were observed at prednisone doses = 20 mg. In general, in the
0-20 mg/day range of prednisone dosing, relapses occurred irrespective of glucocorticoid
dose at relapse including in the subset of patients with newly diagnosed disease. This finding
was also reported in another prospective study of patients with GCA, using a standardized
protocol of glucocorticoid taperS. In contrast, in a randomized clinical trial also with a
standardized glucocorticoid taper, most relapses occurred between the fourth and sixth
months after randomization?’. In the present cohort, cranial symptoms at relapse were
observed at all doses of prednisone while symptoms of PMR were more frequently observed
at relapse at prednisone doses of < 10 mg.

Acute-phase reactants (APR) are commonly measured serially in the clinical care of patients
with GCA. In previous studies, APR have been found to be neither sensitive nor specific
markers of disease activity®18:19, While the definition of relapse used in our study did not
require an increase in ESR or CRP, physicians did have access to APR data during the
clinical evaluation, which may have influenced their decision about whether a patient had a
relapse. In our study, 21% of relapses had normal ESR and normal CRP even in the
presence of symptoms of active disease. Clinicians should be cautious about relying upon
ESR or CRP to monitor disease activity in patients with GCA.

A better understanding of the timing of relapses may have clinical implications in the
followup of patients with GCA. In 1 prospective observational study of patients with newly
diagnosed GCA, relapses appeared to be evenly distributed over the entire duration of
followup (median 550 days)®. In another prospective incident cohort of patients with GCA,
median time to first relapse was 51 weeks, and while relapses were observed throughout the
followup, majority occurred within the first 2 years after diagnosis®. In our study, when we
evaluated the subset with newly diagnosed GCA, relapse was observed throughout the
duration of followup.
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The strengths of this study are the large cohort size, the multicenter, prospective design with
comprehensive standardized evaluations at regular time intervals at expert centers, and a
uniform definition of relapse, which did not rely on markers of inflammation. The cohort
also includes patients with GCA with large-vessel manifestations in addition to those with
cranial manifestations. Collection of data on symptoms attributable to disease activity
occurring between study visits ensured more complete ascertainment of any relapses
between visits.

There are limitations in our study to consider. First, the ACR classification criteria were
used as inclusion criteria for the cohort. They are classification, not diagnostic, criteria.
However, a substantial proportion of patients in this cohort had other diagnostic modalities
such as positive biopsy or radiographic findings consistent with large-vessel vasculitis,
making the possibility of misclassification small. The patients were evaluated at tertiary care
referral centers, possibly enriching the cohort with patients with more relapsing disease and
those with large-artery stenosis. However, the relapse rate was within the ranges that have
been reported. Glucocorticoid doses and taper schedule were not standardized, but that
reflects clinical practice. Similarly, adjunctive immunosuppressive therapy use was also not
standardized. While this analysis was restricted regarding measurement of APR only to
individuals who had active symptoms the day of evaluation, it is possible that the prednisone
had been increased prior to assessment at the study center, thereby influencing the results.

Our study demonstrates that relapses are common in GCA. Despite treatment, ischemic
symptoms were reported in 29% of relapses; some fortunately transient. Relapses often
occurred in the context of glucocorticoid therapy, and in some cases, adjunctive
immunosuppressive therapy. There remains a need for therapeutic agents that are better able
to induce and sustain longterm remission in patients with GCA and for the discovery of
reliable biomarkers of disease activity.
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Figure 1.
Relapses in 69 patients with newly diagnosed giant cell arteritis.
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