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ABSTRACT

Introduction: Because of the chronic nature of
giant cell arteritis (GCA) and/or polymyalgia
rheumatica (PMR), patients may require con-
tinued glucocorticoid treatment to achieve
treatment targets or prevent disease relapse,
resulting in high cumulative doses. This study
evaluated patterns of glucocorticoid use and
outcomes in patients with GCA, PMR, or both.
Methods: This retrospective study used elec-
tronic medical records from a US rheumatology
clinic utilizing the JointMan� (Discus Analytics,
LLC) rheumatology software. Patients
aged C 50 years with a diagnosis of GCA or PMR
and C 1 entry for a glucocorticoid prescription
after diagnosis were included. Outcomes at
2 years after glucocorticoid initiation included
the proportion of patients discontinuing

glucocorticoids for C 6 months, proportion of
patients discontinuing glucocorticoids
for C 6 months and remaining off glucocorti-
coids at 2 years, time to discontinuation of
glucocorticoids for C 6 months, and prednisone
dose and were compared between patients with
GCA only, PMR only, or GCA and PMR.
Results: At 2 years after the initiation of glu-
cocorticoids, 32% of patients (26/91) with GCA,
32% (248/779) with PMR, and 27% (26/97) with
GCA and PMR discontinued glucocorticoids
for C 6 months; 17, 23, and 18% discontinued
glucocorticoids for C 6 months and remained
off glucocorticoids at 2 years, respectively.
Median (range) time to discontinuation of glu-
cocorticoids for C 6 months was 202.5 (0–635)
days and shorter in patients with both GCA and
PMR vs. GCA or PMR only. The majority of
patients required daily prednisone at 2 years,
with similar doses observed between groups.
Conclusions: Fewer than one-third of patients
with GCA and/or PMR discontinued glucocor-
ticoids for C 6 months; the majority of patients
required prednisone therapy for C 2 years after
its initiation. These data highlight the need for
the use of more efficacious and glucocorticoid-
sparing therapies in patients with GCA and/or
PMR.
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Key Summary Points

Why carry out this study?

For patients with giant cell arteritis (GCA)
and/or polymyalgia rheumatica (PMR),
glucocorticoids are the mainstay of
treatment; however, tapering protocols
have varied across studies and guidelines.

Due to the chronic nature of GCA and
PMR, patients may require continued
glucocorticoid treatment to achieve
treatment goals or prevent disease relapse;
over time, this can result in high
cumulative doses and associated adverse
events.

Using electronic medical records, this
study assessed patterns of real-world
glucocorticoid use and outcomes in
patients with GCA, PMR, or both in a
community-based practice setting.

What was learned from the study?

In a large community rheumatology
practice, more than two-thirds of patients
with GCA and/or PMR were unable to
discontinue glucocorticoids
for C 6 months and were still receiving
prednisone therapy at 2 years after its
initiation.

Results of this study highlight the need for
the use of more efficacious and
glucocorticoid-sparing therapies in
patients with GCA and/or PMR.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article, go to https://doi.org/10.6084/
m9.figshare.13808606.

INTRODUCTION

Giant cell arteritis (GCA) and polymyalgia
rheumatica (PMR) are related and overlapping
inflammatory diseases in adults aged C 50 years
that have similar epidemiological distribution
and overlapping clinical features. GCA often
presents with cranial symptoms, such as head-
ache, jaw claudication, and visual disturbances,
including vision loss; however, some patients
with GCA have general, nonspecific findings of
fatigue, fever, and weight loss without cranial
symptoms [1, 2]. Symptoms of PMR include
severe pain and stiffness in the shoulders and
sometimes neck and, less commonly, pelvic
girdle pain; patients with PMR also have
morning stiffness, functional impairment, and
nonspecific fatigue and malaise [3].

GCA is the most common primary systemic
vasculitis, and the lifetime risk is 1.0% for
women and 0.5% for men aged[ 50 years [4].
For PMR, the lifetime risk is 2.4% for women
and 1.7% for men [4]. The risk of developing
GCA and PMR increases with age, with the
highest risk occurring between the ages 70 and
79 years [4–9]. PMR is observed in approxi-
mately 40–60% of patients with GCA, and
16–21% of patients with PMR also have GCA
[10].

For patients with GCA and/or PMR, gluco-
corticoids are the mainstay of treatment. High
doses of glucocorticoids (40–60 mg/day of
prednisone or equivalent) are initiated in
patients with GCA to provide prompt symptom
relief and prevent permanent visual loss [11]. In
patients with visual symptoms, initial treatment
with intravenous methylprednisolone
(1000 mg/day for 3 days) followed by 3–4 weeks
of oral prednisone (80–100 mg/day) is recom-
mended [11–13]. For patients with PMR, initial
treatment is prednisone 12–25 mg/day accord-
ing to the current consensus-based recommen-
dations [14]. Tapering of glucocorticoids is
recommended once a patient with GCA no
longer has clinical signs and symptoms and
achieves normal levels of acute-phase reactants
[11, 15]. However, due to the chronic nature of
these diseases, patients may require continued
glucocorticoid treatment to achieve treatment
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goals or prevent disease relapse; over time, this
can result in high cumulative doses and associ-
ated adverse events (AEs) [16–18]. Patients and
treating physicians consider weight gain, car-
diometabolic complications, psychological
effects, osteoporosis, and infections to be the
most worrisome AEs related to glucocorticoids
[19].

There is a lack of data regarding the most
appropriate glucocorticoid tapering regimen for
patients with GCA and/or PMR, and tapering
protocols have varied across studies and guide-
lines [20, 21]; however, according to current
guidelines, the expectation is that patients will
eventually either discontinue glucocorticoids or
reach a dose of B 5 mg/day after 1 year [11, 14].
In addition, among some rheumatologists in
clinical practice, a common understanding
based on previous teachings is that GCA often
resolves within 2 years [22, 23].

The objective of this study was to assess
patterns of real-world glucocorticoid use and
outcomes in patients with GCA, PMR, or both
in a community-based practice setting.

METHODS

Study Design and Patients

This retrospective cohort study used electronic
medical records from a single US community-
based rheumatology clinic using the JointMan�

rheumatology software application (Discus
Analytics, LLC, Spokane, WA, USA). JointMan
contains a combination of physician-reported
data, patient-reported outcomes, and data
transferred from an electronic health record
(EHR) system. The physician-assigned diagnosis
codes in the EHR at each encounter are trans-
ferred over to JointMan, which maintains the
earliest diagnosis date for chronic conditions.
Similar to the diagnosis codes, the medication
and laboratory histories are also transferred over
automatically from the EHR. Specifically, GCA-
related diagnosis codes (ICD-9: 446.5 and ICD-
10: M31.6) and PMR codes (725 and L35.3) are
each mapped to their respective JointMan
diagnosis identifier. As medication records are
received from the EHR system, the National

Drug Code (NDC), RxNorm, or SNOMED iden-
tifier is stored in JointMan along with relevant
prescription and stop dates. All adult patients
(at the time of first diagnosis) from the data set
having the diagnosis codes (described above)
and a history of glucocorticoid prescriptions
were extracted from the database.

This large rheumatology clinic comprises an
average of six rheumatologists and 3–4 nurse
practitioners/physician assistants providing
patient care during the study period. Patients
aged C 50 years with a diagnosis of either GCA
(based on temporal artery biopsy results or a
combination of either erythrocyte sedimenta-
tion rate [ESR] or C-reactive protein [CRP] ele-
vations and clinical manifestations, including
jaw claudication, vision loss, temporal artery
enlargement and tenderness) or PMR (based on
development of classic proximal myalgias with
morning stiffness associated with ESR and/or
CRP elevation in the absence of other diagnos-
able inflammatory joint diseases in
patients[60 years who subsequently had sub-
stantial rapid symptom resolution with use of
glucocorticoids) and C 1 entry for a glucocorti-
coid prescription following the diagnosis were
included. The index date was defined as the date
of the first glucocorticoid prescription received
at the time of GCA or PMR diagnosis.

The subgroups in this study were patients
with GCA only, patients with PMR only, and
patients with both GCA and PMR. If a patient’s
records contained multiple dates of the same
diagnosis, the first diagnosis date was used to
determine the index date. The group of patients
with both GCA and PMR included patients who
were diagnosed with GCA and PMR concur-
rently (either the diagnosis of GCA with PMR or
separate diagnoses of GCA and PMR were
entered on the same date) and those diagnosed
nonconcurrently (patients who were diagnosed
with GCA and PMR on different dates). For
patients diagnosed with GCA and PMR on dif-
ferent dates, the earlier date was used to deter-
mine the index date. Patients were followed up
until either loss to follow-up or the end of the
study period (November 30, 2017). The limited
data set used in this study was fully compliant
with the Health Insurance Portability and
Accountability Act Regulations (45 C.F.R.
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§164.514[e]), and thus the study was exempt
from institutional review board monitoring.
The data in this study were classified as a limited
data set because (a) the data were deidentified
(i.e., no direct identifiers were used), (b) the data
were used for public health purposes and
(c) there is a compliant data usage agreement in
place. In addition, all patients provided consent
electronically for their de-identified data to be
used for research purposes by their provider and
associates.

Outcomes

Outcomes at 2 years included the proportion of
patients discontinuing glucocorticoids
for C 6 months, proportion of patients discon-
tinuing glucocorticoids for C 6 months and
remaining off glucocorticoids at 2 years, time to
not receiving glucocorticoids for C 6 months,
and prednisone dose at follow-up. Comparisons
were made between patients with GCA only,
those with PMR only, and those with both GCA
and PMR. Outcomes in patients with GCA only
and those with both GCA and PMR were also
compared between patients who received an
index prednisone dose of\60 mg/day and
those who received C 60 mg/day.

Statistical Analysis

P values are reported using F test (analysis of
variance) for continuous variables and v2 test for
categorical variables across patients with GCA
only, PMR only, or both GCA and PMR. SAS
version 9.4 was used for the statistical analysis.

RESULTS

A total of 81 patients with GCA only, 779 with
PMR only, and 97 with GCA and PMR were
identified (Table 1). Mean (SD) age was 70.0
(9.1) years and 64.2% were women. Mean (SD)
daily prednisone dose at the index date was 46.7
(30.9) mg for patients with GCA only, 20.1
(14.2) mg for PMR only, and 29.0 (23.4) mg for
patients with both GCA and PMR. The earliest
index date was July 17, 2006. During the 2-year

follow-up, one patient in the PMR only group
had a diagnosis of granulomatosis with
polyangiitis (after the PMR diagnosis), and
among patients with GCA only, PMR only, and
GCA and PMR, two, 34, and five patients,
respectively, also had a diagnosis of rheumatoid
arthritis.

Two years after the index date, 32% of
patients with GCA only, 32% with PMR only,
and 27% with GCA and PMR discontinued
glucocorticoids for C 6 months, and 17, 23, and
18% discontinued glucocorticoids
for C 6 months and remained off glucocorti-
coids at 2 years, respectively (Fig. 1). There were
no significant differences between groups
(Fig. 2). A sensitivity analysis was conducted
with death as a competing risk, which also
showed no significant differences between
groups (Supplementary Figure S1). The overall
median (range) time to discontinuation of glu-
cocorticoids for C 6 months was 202.5 (0–635)
days and was shorter for patients with both
GCA and PMR (157.0 [0–619] days) vs. those
with GCA (213.0 [0–577] days) or those with
PMR (203.5 [0–635] days) only (Table 2). Most
patients required a daily prednisone dose at
2 years, with similar doses observed between
groups (Table 3).

Among patients with GCA only who
received an index prednisone dose
of\ 60 mg/day (n = 46), 33% discontinued
glucocorticoids for C 6 months, and 20% dis-
continued glucocorticoids for C 6 months and
remained off glucocorticoids at 2 years. Among
those who received an index prednisone dose
of C 60 mg/day (n = 35), 31% did not receive
glucocorticoids for C 6 months, and 14%
remained off glucocorticoids at 2 years
(Table 4). Among patients with GCA and PMR
who received an index prednisone dose
of\ 60 mg/day (n = 86), 24% did not receive
glucocorticoids for C 6 months and 16%
remained off glucocorticoids at 2 years; among
those who received an index prednisone dose
of C 60 mg (n = 11), 45% and 27% remained off
glucocorticoids at 2 years. Median (range) time
to first remission in patients with GCA only and
in those with both GCA and PMR who received
an index prednisone dose of\ 60 mg was 158
(0–577) and 140 (0–619) days, respectively

532 Rheumatol Ther (2021) 8:529–539



(Table 4). Among patients with GCA only and
in those with both GCA and PMR who received
an index prednisone dose of C 60 mg, median
(range) time to first remission was 271 (0–363)
and 255 (0–491) days, respectively.

DISCUSSION

At the 2-year follow-up of this study, fewer than
one-third of patients with GCA and/or PMR had
discontinued glucocorticoids for C 6 months,
with no significant differences observed

between patients with GCA only, PMR only, or
GCA and PMR. These low rates of glucocorticoid
discontinuation for C 6 months were lower
than expected. One possible reason for this is
the potential differences between patients with
and those without large-vessel involvement.
Although long-term data comparing patients
with GCA with and without large-vessel
involvement are limited, some studies have
suggested that patients with large-vessel
involvement have more refractory disease
[24–26]. In the present study, patients with GCA
were diagnosed based on temporal artery biopsy

Table 1 Demographic and clinical characteristics at index datea

Characteristic GCA only
(n = 81)

PMR only
(n = 779)

GCA and PMR
(n = 97)

Total
(N = 957)

P value

Age, mean (SD), years 72.3 (9.3) 69.5 (9.1) 72.0 (8.3) 70.0 (9.1) 0.0017

Female, n (%) 68 (84.0) 471 (60.5) 75 (77.3) 614 (64.2) \ 0.0001

Race, n (%)

Asian 0 (0.0) 2 (0.4) 0 (0.0) 2 (0.3)

American Indian or

Alaska Native

1 (1.8) 2 (0.4) 0 (0.0) 3 (0.5)

White 44 (80.0) 434 (89.1) 56 (91.8) 534 (88.6)

Other 0 (0.0) 2 (0.4) 0 (0.0) 2 (0.3)

Not reported or

declined to specify

10 (18.2) 47 (9.7) 5 (8.2) 62 (10.3)

Weight, lbs

Mean (SD) 162.9 (44.4) 182.6 (41.7) 168.8 (43.1) 179.7 (42.5) 0.0002

Median (range) 161 (92.4–289.0) 177 (84.0–431.5) 157 (100.0–293.8) 174 (84.0–431.5)

Prednisone dose,

mg/day

Mean (SD) 46.7 (30.9) 20.1 (14.2) 29.0 (23.4) 23.2 (18.9) \ 0.0001

Median (range) 44 (0–150) 20 (0–99) 24 (0–105) 20 (0–150)

Temporal headache,

n (%)

30 (45.5) 99 (19.1) 30 (54.5) 159 (24.9) \ 0.0001

Jaw claudication, n (%) 1 (1.5) 1 (0.2) 1 (1.8) 3 (0.5) 0.1037

Visual loss, n (%) 8 (12.1) 10 (1.9) 11 (20.0) 29 (4.5) \ 0.0001

GCA giant cell arteritis, PMR polymyalgia rheumatica, SD standard deviation
a Percentages are based on the number of patients with data available
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Fig. 1 At 2 years after the index date, the proportion of
patients who discontinued glucocorticoids for C 6 months
and proportion of patients who discontinued

glucocorticoids for C 6 months and remained off at the
2-year follow-up. GCA giant cell arteritis, PMR polymyal-
gia rheumatica

Fig. 2 Time to discontinuation of glucocorticoids for C 6 months. GCA giant cell arteritis, PMR polymyalgia rheumatica
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or laboratory results in combination with
cranial clinical manifestations; however, as
large-vessel imaging is not currently standard
practice, it is possible that these patients had
large-vessel involvement. There are currently no
standard recommendations for large-vessel
imaging in patients with GCA, but performing
baseline aortic imaging at the time of diagnosis
has been recommended [27, 28]. Screening
patients with PMR for large-vessel inflammation
has also been suggested [2].

The overall median time to discontinuing
glucocorticoids for C 6 months was shorter in
patients with both GCA and PMR than in those
with GCA only or PMR only. Notably, more
than two-thirds of patients with GCA and/or
PMR did not discontinue glucocorticoids
for C 6 months and were still receiving pred-
nisone therapy 2 years after its initiation, lead-
ing to exposure to substantial cumulative doses

of glucocorticoids. These results suggest that in
a large, multiple-provider community practice,
patient exposure to ongoing glucocorticoid
therapy was longer than generally anticipated
on the basis of teachings in previous textbooks
[22, 23]. However, results of the present study
are consistent with those reported in a study of
patients with GCA and/or PMR followed up in
rheumatology clinics in Germany [29]; addi-
tionally, another retrospective cohort study
reported that patients with GCA received glu-
cocorticoids for a median of 2.6 years [30]. Fur-
thermore, a retrospective cohort study of
patients with PMR showed the median time to
discontinuation of GCs was 5.95 years, and the
time to reach\ 5 mg/day for 6 months was
1.44 years [31].

Among patients with GCA or both GCA and
PMR, most did not discontinue glucocorticoids
for C 6 months whether results were stratified

Table 2 Time to discontinuation of glucocorticoids for C 6 months within 2 years of follow-up

GCA only
(n = 81)

PMR only
(n = 779)

GCA and
PMR
(n = 97)

Total
(N = 957)

P value

Patients who discontinued glucocorticoids

for C 6 months, n (%)a
26 (32.1) 248 (31.8) 26 (26.8) 300 (31.3)

Time to discontinuation of glucocorticoids for C 6 months, days

Mean (SD) 224.3 (171.7) 226.5 (198.6) 208.4 (186.6) 224.7 (194.9) 0.014

Median (range) 213.0 (0–577) 203.5 (0–635) 157.0 (0–619) 202.5 (0–635)

GCA giant cell arteritis, PMR polymyalgia rheumatica, SD standard deviation

Table 3 Prednisone dose at 2 years after the index date

GCA
only
(n = 81)

PMR
only
(n = 779)

GCA and
PMR
(n = 97)

Total
(N = 957)

P value

Patients who had prednisone dose information available at

2 years, n
26 341 60 427

Prednisone dose, mg/day

Mean (SD) 9.5 (10.6) 8.8 (9.2) 12.6 (15.9) 9.4 (10.5) 0.0819

Median (range) 5 (0–40) 5 (0–66) 7.5 (0–80) 5 (0–80)

GCA giant cell arteritis, PMR polymyalgia rheumatica, SD standard deviation
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according to index prednisone dose of\60
or C 60 mg/day. Although some patient groups
were small, these results provide further support
that most patients in this community practice
who received prednisone to treat GCA or both
GCA and PMR were unable to discontinue glu-
cocorticoids for C 6 months regardless of the
initial prednisone dose.

The median starting dose of glucocorticoids
in patients with GCA was similar to starting
doses previously described in other real-world
studies of patients with GCA [16, 18, 32] and
was consistent with treatment guidelines [11].
At the 2-year follow-up, the median dose of
prednisone was similar between patients with
GCA only, those with PMR only, and those with
both GCA and PMR; however, doses as high as
80 mg/day were reported in patients with GCA
and PMR. Notably, doses as high as 66 mg/day
were reported in patients with PMR only.

Even at low doses, continued, daily exposure
to prednisone can lead to high cumulative doses
and AEs. A real-world study of US and UK claims
data reported a significantly greater risk of
developing glucocorticoid-related AEs with
each additional 1 g of cumulative glucocorti-
coid exposure (over the first year after diagnosis

and the full follow-up) [16]. In addition, rates of
potential glucocorticoid-related AEs have been
shown to increase with an increase in cumula-
tive glucocorticoid dose, which resulted in
higher healthcare costs [33].

Decreasing the risk of glucocorticoid-related
AEs is crucial because patients with GCA and/or
PMR are older and often have comorbidities at
the time of diagnosis and treatment initiation
[34]. Because of the AEs associated with long-
term glucocorticoids, guidelines recommend
that early initiation of steroid-sparing agents be
considered for patients with GCA and/or PMR
[11, 14, 15]. Two randomized controlled trials in
patients with GCA have demonstrated that
treatment with either subcutaneous or intra-
venous tocilizumab is more effective at induc-
ing relapse and decreases cumulative
glucocorticoid exposure compared with gluco-
corticoids alone [35, 36]. In addition, a higher
rate of serious AEs was seen in the
placebo ? prednisone groups than in the
tocilizumab ? prednisone groups [35, 36].
Results from prospective, open-label trials sug-
gest that tocilizumab may be effective for the
treatment of PMR [37–39].

Table 4 Discontinuation of glucocorticoids for C 6 months (at 2 years after the index date) by index prednisone dose

GCA only GCA and PMR

Index dose
< 60 mg/day
(n = 46)

Index dose
‡ 60 mg/day
(n = 35)

Index dose
< 60 mg/day
(n = 86)

Index dose
‡ 60 mg/day
(n = 11)

Index prednisone dose, mg/day

Mean (SD) 24.5 (14.2) 75.9 (20.8) 22.7 (15.3) 77.7 (17.9)

Median (range) 22.5 (0–55) 70 (60–150) 20 (0–58) 80 (60–105)

Patients who discontinued glucocorticoids

for C 6 months, n (%)

15 (32.6) 11 (31.4) 21 (24.4) 5 (45.5)

Time from index prednisone dose to discontinuation

of glucocorticoids for C 6 months, days

Mean (SD) 223.7 (206.0) 225.2 (119.6) 207.5 (185.7) 212.2 (212.2)

Median (range) 158 (0–577) 271 (0–363) 140 (0–619) 255 (0–491)

Patients who discontinued glucocorticoids

for C 6 months and remained off at 2 years, n (%)

9 (19.6) 5 (14.3) 14 (16.3) 3 (27.3)

GCA giant cell arteritis, PMR polymyalgia rheumatica, SD standard deviation
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Because of the nature of retrospective,
observational studies, this study has some lim-
itations. Patients were from a single multiple-
provider US community rheumatology clinic,
and results may not reflect those in other geo-
graphic areas. The exact dates of when some
patients initiated glucocorticoids were not
available as a result of a tentative diagnosis of
GCA and/or PMR by the referring physician.
Information on prednisone dose was not avail-
able for all patients at 2 years after the index
date. In addition, when data were analyzed
according to index prednisone dose, some
patient groups were relatively small. As the
focus of this study was prednisone use, infor-
mation about adjunctive therapies or steroid-
sparing agents was not available, nor were data
on cumulative glucocorticoid doses. Despite
these limitations, this real-world study of
patients in clinical practice provides important
information on use of prednisone and out-
comes in patients with GCA and/or PMR.

CONCLUSIONS

More than two-thirds of patients with GCA and/
or PMR in this study were unable to discontinue
glucocorticoids for C 6 months and were still
receiving prednisone therapy 2 years after its
initiation. The higher-than-anticipated number
of patients with continued disease and exposure
to glucocorticoids at 2 years suggests a more
chronic nature of GCA and PMR in this real-
world study rather than the existing expecta-
tion that GCA and PMR often resolve within
2 years of therapy. These results highlight the
need to consider a potential long-term disease
course in patients with GCA and/or PMR and
for the use of efficacious, glucocorticoid-sparing
therapies in these patients.
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