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reached at a 13–18-month DD in PMR patients and at a 
19–24-month DD in GCA or PMR + GCA patients. In the 
multivariate analysis, baseline methotrexate (OR 2.03, [95% 
CI 1.27–3.24]), GCs > 10 mg/day (OR 1.65, [1.07–2.55]), 
higher disease activity (OR 1.12, [1.02–1.23]) (median 
0.6 years DD), and female sex (OR 1.63 [1.09–2.43]) were 
predictive for GC therapy at ≥ 3 years. Of the examined 
comorbidities, only osteoporosis prevalence increased within 
3 years. GC use for ≥ 3 years was reported in one-fourth of 
all the patients. A difficult-to-control disease activity within 
the first year was a good predictor of long-term GC need.

Keywords Polymyalgia rheumatica · Giant cell 
arteritis · Glucocorticoids · Immunosuppressive agents · 
Comorbidities

Abstract The objective of this study was to evalu-
ate glucocorticoid (GC) use in patients with polymyalgia 
rheumatica (PMR), giant cell arteritis (GCA) or both dis-
eases (PMR + GCA) under rheumatological care. Data 
from patients with PMR (n = 1420), GCA (n = 177) or 
PMR + GCA (n = 261) from the National Database of the 
German Collaborative Arthritis Centers were analyzed 
regarding GCs and related comorbidities (osteoporosis, dia-
betes and cardiovascular disease), stratified by disease dura-
tion (DD). Longitudinal data were analyzed for all patients 
with a DD ≤ 2 years at database entry (n = 1397). Three-
year data were available for 256 patients. Predictors of GC 
use ≥ 3 years were examined by logistic regression analyses. 
A total of 76% received GCs, and 19% (PMR) to 40% (GCA) 
received methotrexate. Median GC doses were 12.5 mg 
(PMR), 11.3 mg (GCA), and 20.0 mg/day (PMR + GCA) 
in a 0–6-month DD. Median GC doses ≤ 5 mg/day were 
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Introduction

Polymyalgia rheumatica (PMR) and giant cell arteritis 
(GCA) are related inflammatory diseases that partially 
coexist [1]. Around one-fifth of patients with PMR have 
concomitant symptomatic GCA, while 40–60% of patients 
with GCA have features of PMR [2]. The treatment for 
both PMR and GCA is primarily based on glucocorti-
coids (GCs), which are initiated at different dosages and 
then (very) slowly tapered until cessation [1, 3, 4]. The 
European League Against Rheumatism (EULAR) and the 
American College of Rheumatology (ACR) recommend GC 
treatment in PMR for a minimum of 12 months [3]. How-
ever, the available data from observational cohorts indicate 
that the mean duration of GC use in patients with PMR is 
approximately 2 years, with a wide range from 1 to more 
than 10 years [2, 5–7]. In GCA, higher starting doses are 
recommended, and the disease course is longer than in PMR, 
with a medium time between 2 and 3 years until permanent 
GC discontinuation [8, 9].

Long-term treatment with GCs is, however, associated 
with well-recognized adverse effects, such as GC-induced 
osteoporosis, metabolic and cardiovascular adverse effects 
and an increased risk for infection [2, 10]. Treatment with 
10  mg/day of prednisone or equivalent for more than 
3 months leads to a sevenfold increase in hip fractures and a 
17-fold increase in vertebral fractures [11]. The risk ratio for 
glucocorticoid-induced diabetes is twofold in patients with 
older age, higher HbA1c level or lower glomerular filtra-
tion rates [12]. Overall, GC side effects occur in 50–65% of 
patients with PMR, thus representing a significant risk [3, 5].

The aim of the present study was to describe GC use and 
the related comorbidities in patients with PMR, GCA, and 
PMR + GCA in a large, nationwide German database, rep-
resenting patients under routine rheumatologic care.

Patients and methods

Data source

The National Database of the German Collaborative Arthri-
tis Centers is an ongoing prospective study that was estab-
lished in 1993 as a long-term monitoring system for Ger-
man Rheumatology. The database provides annually updated 
clinical data and rheumatologist- as well as patient-reported 
outcomes for unselected outpatients with inflammatory rheu-
matic diseases [13, 14]. Patients in routine rheumatological 
outpatient care from 15 participating arthritis centers are 
included, both from private practices and tertiary care cent-
ers. Patients treated entirely by general practitioners were 
not included.

The inclusion criteria for this study were rheumatol-
ogist-reported ICD-10 diagnoses of PMR (M35.3), GCA 
(M31.6), or PMR + GCA (M31.5/M35.3 + M31.6), and 
age ≥ 50 years at diagnosis. The exclusion criteria were 
suspected diagnoses or concomitant inflammatory diseases. 
Patients whose diagnosis changed to late-onset rheumatoid 
arthritis at a follow-up were also excluded from the study.

The database received study approval from the eth-
ics committee of the Charité–University Medicine Berlin 
(EA1/196/06). Prior to enrolment, all the patients gave their 
informed consent.

Cross-sectional data collected annually between the years 
2007 and 2014 were analyzed with regard to GC treatment, 
comorbidities and concomitant treatment. The patients were 
followed up as long as they attended the same arthritis center 
and did not withdraw consent to participate. Therefore, the 
longitudinal data were only available for a subset of the 
continuously treated patients. The cross-sectional data were 
stratified by disease duration, which was defined from the 
initial symptoms until the visit dates (0–6, 7–12, 13–18, 
19–24 months, > 2–5 years, and > 5 years). The patients 
were documented each year that they were seen in the enroll-
ing clinic, and thus, a patient can possibly be included in 
the different disease duration strata. If data from more than 
1 year were available for the same patient within one stra-
tum, then only the last dataset was included.

The longitudinal data are described separately, as avail-
able. For this analysis, only patients with a disease dura-
tion ≤ 2 years at baseline were selected. To account for the 
drop-out in the database (information on the cause is not 
available), the numbers of patients available for each follow-
up year (year 0, year 1, year 2, and year 3) are reported.

Outcome assessment

The primary outcome was GC use with daily GC doses (cur-
rent dose and the mean over the past 6 months in mg of 
prednisone equivalent per day). The secondary outcomes 
included the use of additional immunosuppressive agents, 
remission according to the clinical judgment of the rheuma-
tologist (yes/no, not necessarily drug-free), disease activity 
[on a numerical rating scale (NRS) 0–10], erythrocyte sedi-
mentation rate (ESR in mm/h), C-reactive protein (CRP in 
mg/dl), the presence of GC-related comorbidities (osteopo-
rosis, diabetes, hypertension, cardiac disease) and related 
treatment (calcium and vitamin D substitutes, bisphospho-
nates). ESR and CRP measurements were performed under 
therapy. The rheumatologist reported all the outcomes.

In addition, age, sex, disease duration, smoking status 
(current/former/never), level of education (≤ 9, 10–13, 
and ≥ 14 years) and body mass index (BMI in kg/m2) were 
assessed as covariates.
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Statistical analyses

Descriptive statistics (the mean with the standard devia-
tion (SD) or the median with the interquartile range 
(IQR), expressed as percentages) were used to summa-
rize the characteristics. The baseline characteristics were 
compared for the PMR group versus the GCA and the 
PMR + GCA group with the t-, Mann–Whitney or Fisher 
exact test, depending on the parameters; the p values were 
adjusted for two parallel tests. Univariate and multivariate 
logistic regression analyses with backward elimination 
were used to examine the association between the clini-
cal variables at year 0 and GC use at ≥ 3 years. For this 
analysis, only patients enrolled until 2011, thus with the 
potential to be reported 3 years later, were included. Since 
we aimed at estimating the minimum number of patients 
who remain on GC therapy after 3 years, we considered 
patients without information after 3 years as non-users. 
A p value lower than 0.05 was considered statistically 
significant. The data were analyzed using IBM SPSS Sta-
tistics, version 23.

Results

Cross-sectional data

The data from 1858 patients, documented at least once 
in the years 2007 to 2014, were available for analysis. A 
total of 1420 patients had a PMR diagnosis, 177 patients 
had a GCA diagnosis, and 261 patients had PMR and GCA 
diagnoses. The mean age (73 years), median disease dura-
tion (2.8 years) and mean BMI (26.4 kg/m2) were compa-
rable between the groups. Compared to the PMR patients, 
the patients with GCA and PMR + GCA were more often 
female. In addition, the patients with PMR + GCA were 
most often current smokers (Table 1).

At the time of the cross-sectional analysis, n = 1237 
patients (76%) were treated with GCs. The proportion was 
comparable between the patients with PMR, GCA and 
PMR + GCA. Since the patients in the cross-sectional data 
varied considerably regarding their disease duration, the 
patients were stratified by disease duration from symptom 
onset (Fig. 1).

The median GC doses were 12.5  mg/day (PMR), 
11.3 mg/day (GCA), and 20.0 mg/day (PMR + GCA) 

Table 1  Cross-sectional data (2007–2014)

Comorbidities were reported by the rheumatologist
SD standard deviation, IQR interquartile range. The values of the patients with GCA and of the patients with GCA + PMR were compared 
against the PMR group: *p < 0.05

Total (N = 1858) PMR (N = 1420) GCA (N = 177) PMR + GCA (N = 261)

Patients’ characteristics
 Sex (female), % 65.2 62.9 74.0* 72.0*
 Age (years), mean ± SD 72.9 ± 7.6 72.9 ± 7.6 72.7 ± 7.0 73.0 ± 8.1
 Disease duration (years), median (IQR) 2.8 (1.3; 5.5) 2.6 (1.2; 5.4) 3.0 (1.4; 5.0) 3.3 (1.6; 5.8)
 BMI (kg/m2), mean ± SD 26.4 ± 4.1 26.5 ± 4.1 26.1 ± 4.1 26.3 ± 4.4
 Education level, %, ≤ 9 years 22.7 22.7 26.1 20.0
 10–13 years 58.5 58.5 57.2 60.0
 > 13 years 18.8 18.9 16.7 20.0
 Smoking (current), % 10.0 8.6 13.6 15.5*

Therapy
 Glucocorticoids, N (%) 1237 (75.7) 951 (75.8) 114 (78.6) 172 (73.5)
 Methotrexate, N (%) 328 (21.7) 215 (18.6) 57 (40.4)* 56 (26.2)*
 NSAIDs, N (%) 303 (18.5) 259 (20.6) 10 (6.9)* 34 (14.5)
 Analgesics, N (%) 304 (18.6) 178 (14.2) 35 (24.1)* 91 (38.9)*
 Calcium + vitamin D, N (%) 1064 (65.1) 789 (62.9) 102 (70.3) 173 (73.9)*
 Bisphosphonates, N (%) 437 (26.7) 316 (25.2) 48 (33.1) 73 (31.2)

GC-related comorbidities
 Osteoporosis, N (%) 305 (18.0) 216 (16.6) 40 (25.8)* 49 (20.8)
 Osteoporosis with fracture, N (%) 46 (2.7) 25 (2.3) 10 (7.2)* 11 (5.0)
 Diabetes, N (%) 289 (17.0) 225 (17.2) 26 (16.8) 38 (16.1)
 Hypertension, N (%) 861 (50.8) 637 (48.8) 84 (54.2) 140 (59.3)*
 Cardiac disease, N (%) 305 (18.0) 227 (17.4) 30 (19.4) 48 (20.3)
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in patients with a disease duration of 0–6 months. The 
patients with PMR + GCA had the highest variability 
within the GC doses (minimum 2.5 mg/day to maximum 
100 mg/day). The median GC doses ≤ 5 mg were achieved 
at 13–18 months in the PMR patients and at 19–24 months 
in the GCA and PMR + GCA patients. In all the groups, 
more than 70% of the patients with a disease dura-
tion > 2–5 years and more than 60% of the patients with 
a disease duration > 5 years received GCs. Their median 
GC dosages were 4.0 (PMR), 5.0 (GCA) and 4.0 mg/day 
(PMR + GCA) at > 2–5 years and 5.0 (PMR), 5.0 (GCA) 
and 3.0 mg/day (PMR + GCA) > 5 years.

Out of all the patients who were not treated with GCs 
(n = 397), n = 91 (23%) were treated with a synthetic 
or biological immunosuppressive agent. In total, n = 306 
(19%) remained without any GC or immunosuppressive 
agent. These patients had a mean ESR of 22.7 mm/h, and 
71% of them were considered as being in remission by 
the rheumatologist. Thus, regarding the entire sample 
set, n = 60 patients (6%) did not receive any immunosup-
pressive therapy, although they were not reported to be in 
remission.

Methotrexate was concomitantly used in 19% (PMR, 
n = 215) to 41% (GCA, n = 57) of the patients. Azathioprine 
(9%, n = 12) and leflunomide (5%, n = 7) were also used 
for the treatment of GCA. Biologics were rarely used (PMR 
0.3%, GCA 0.7%, PMR + GCA 2.3%).

Of n = 1237 patients receiving GCs, n = 860 (70%) had 
calcium and vitamin D and n = 192 (20%) had bone densi-
tometry measurement during the past 12 months.

The presence of GC-related comorbidities was stratified 
by disease duration and was standardized for age differences 
in the strata (Fig. 2). The frequency of osteoporosis was 
higher in the groups with a longer disease duration, while the 
frequency of diabetes was higher only in the patients with 
longstanding PMR + GCA. The frequency of hypertension 
and cardiac disease was not increased in the patients with 
longstanding disease.

Longitudinal data

To further examine GC use during the follow-up, longi-
tudinal data are reported (if available) from the database 
entry (year 0) up to 3 years (Table 2). For this analysis, only 
patients with a disease duration ≤ 2 years at the first docu-
mentation (PMR, n = 922; GCA, n = 116, PMR + GCA, 
n = 172) were selected. Complete 3-year data were available 
for n = 172 (PMR), n = 30 (GCA) and n = 54 (PMR + GCA) 
patients.

The median GC doses ≤ 5 mg were achieved at year 1 
(PMR) and at year 2 (GCA, PMR + GCA), but remained 
between 4 and 5 mg at year 3.

The median ESR and CRP values were in the normal 
range under immunosuppressive therapy. Five hundred and 

Fig. 1  Daily prednisone equivalent dose by categories of disease duration (cross-sectional data). In the box-and-whisker plots, the outliers and 
extreme values are displayed as circles and stars, respectively
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fifty-five patients with PMR (n = 555; 48%), 66 patients 
with GCA (n = 66; 61%) and 112 patients with PMR + GCA 
(n = 112; 34%) were in clinical remission at the first docu-
mentation (year 0). During the follow-up, 20–44% from all 
the patients remaining in the database did not achieve clini-
cal remission.

Osteoporosis was reported in n = 76 (10%) of the PMR 
and PMR + GCA patients and in n = 17 (17%) of patients 
with GCA at year 0. At year 3, n = 30 (19%, PMR), n = 10 
(20%, PMR + GCA) and n = 8 (30%, GCA) of all the 
patients remaining in the database had osteoporosis. A 
small increase was also observed when only patients with 
complete follow-up data were included (+ 3.7% in PMR, 
+ 9.4% in PMR + GCA, + 8.6% in GCA). The prevalence 
of diabetes was marginally higher at follow-up, and a higher 
prevalence of hypertension was only observed in patients 
with PMR + GCA (Table 2).

Predictors of ongoing GC therapy at ≥ 3 years disease 
duration

In the univariate regression analysis, PMR + GCA diag-
nosis (odds ratio: OR 2.07), GCs > 10 mg/day (OR 1.94), 
methotrexate therapy (OR 1.75), disease activity assessed 
by NRS (OR 1.11), all at the database entry time point, and 
female sex (OR 1.52) were associated with GC therapy at 
≥ 3 years disease duration. Smoking, BMI, cardiovascular 

or diabetes comorbidities, age and disease duration were not 
significantly associated.

In the multivariate analysis, baseline MTX therapy (OR 
2.03), GCs > 10 mg/day (OR 1.65), higher disease activity 
(OR 1.12) and female sex (OR 1.63) remained predictive for 
GC therapy at ≥ 3 years disease duration (Table 3).

Discussion

Due to the low prevalence of PMR, GCA and PMR + GCA, 
the data on the duration of GC use in these diseases are 
scarce. We took advantage of a large dataset of patients 
treated in routine rheumatological care that were observed 
in the National Database of the Collaborative Arthritis cent-
ers in Germany.

In women, PMR was two-to-three times and GCA was 
three times more frequent than in men. The average age at 
disease onset was 69 years. Of all the patients with PMR, 
17% also had symptomatic GCA, while 61% of the patients 
with GCA had concomitant PMR. These figures are in line 
with the epidemiological data reported in the literature [2].

GCs were used in more than 70% of all the patients with 
a disease duration above two years, and this was irrespec-
tive of having PMR, GCA or both diseases. This was con-
firmed by longitudinal data from all the patients who were 
followed for at least 3 years. We assumed that those patients 
who remained in rheumatological care still were in need of 

Fig. 2  Glucocorticoid-related comorbidities by categories of disease duration (cross-sectional data, standardized for age differences)
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Table 2  Longitudinal data 
(year 0 to year 3)

CRP C-reactive protein, ESR erythrocyte sedimentation rate, GC glucocorticoids, GCA giant cell arteritis, 
PMR polymyalgia rheumatica, SD standard deviation, IQR interquartile range
a Assessed by the rheumatologist
b Mean prednisone-equivalent dose in the last 6 months

Year 0 Year 1 Year 2 Year 3

PMR, N 922 526 315 172
Disease duration, years, median (IQR) 0.6 (0.3; 1.0) 1.4 (1.0; 1.9) 2.3 (1.9; 2.8) 3.5 (3.0; 4.0)
ESR (mm/h), median (IQR) 17 (9; 33) 14 (8; 26) 16 (8; 25) 14 (9; 24)
CRP (mg/dl), median (IQR) 0.6 (0.3; 1.5) 0.4 (0.3; 0.8) 0.4 (0.3; 0.7) 0.4 (0.3; 0.9)
Disease activity (0–3)a, % 83.0 93.3 93.1 90.1
Clinical  remissiona, % 47.6 62.4 70.0 65.0
Immunosuppressive therapy
 Glucocorticoids, % 88.8 86.3 79.7 75.0
 Prednisone (mg/day)b, median (IQR) 7.0 (5.0; 10.0) 5.0 (2.5; 7.5) 4.0 (2.0; 5.5) 4.0 (2.0; 5.0)
 Methotrexate, % 15.3 19.6 21.9 25.3

GC-related comorbidity
 Osteoporosis, % 9.9 12.3 14.4 18.3
 Diabetes mellitus, % 16.3 17.5 20.5 20.1
 Hypertension, % 47.7 51.1 52.3 51.2
 Cardiac disease, % 15.4 17.7 16.8 16.5
 GCA, N 116 69 46 30
 Disease duration, years, median (IQR) 0.7 (0.3; 1.2) 1.6 (0.9; 2.1) 2.0 (1.3; 2.6) 3.6 (3.0; 4.2)
 ESR (mm/h), median (IQR) 16 (8; 33) 12 (8; 24) 12 (9; 26) 19 (10; 28)
 CRP (mg/dl), median (IQR) 0.6 (0.2; 1.4) 0.4 (0.2; 0.9) 0.5 (0.3; 0.7) 0.5 (0.1; 1.4)
 Disease activity (0–3)a, % 85.1 93.0 97.4 84.6
 Clinical  remissiona, % 60.6 61.8 78.6 80.0

Immunosuppressive therapy
 Glucocorticoids, % 100 88.1 87.2 69.2
 Prednisone (mg/day)b, median (IQR) 7.5 (5.0; 10.0) 7.0 (5.0; 10.0) 5.0 (5.0; 7.0) 5.0 (3.8; 8.8)
 Methotrexate, % 38.4 34.5 57.9 60.0

GC-related comorbidity
 Osteoporosis, % 17.0 23.3 18.6 29.6
 Diabetes mellitus, % 17.0 20.0 18.6 18.5
 Hypertension, % 56.0 51.7 51.2 59.3
 Cardiac disease, % 19.0 15.0 14.0 18.5
 PMR ± GCA, N 172 121 89 54
 Disease duration, years, median (IQR) 0.6 (0.3; 1.0) 1.3 (1.0; 1.9) 2.4 (2.0; 2.8) 3.5 (2.9; 3.8)
 ESR (mm/h), median (IQR) 24 (12; 41) 14 (8; 22) 18 (12;30) 21 (14; 30)
 CRP (mg/dl), median (IQR) 0.7 (0.3; 1.9) 0.3 (0.3; 0.9) 1.2 (0.5; 9.2) 0.9 (0.4; 7.2)
 Disease activity (0–3)a, % 67.7 89.1 89.7 95.7
 Clinical  remissiona, % 33.9 58.1 57.7 55.8

Immunosuppressive therapy
 Glucocorticoids, % 93.3 95.4 88.0 74.5
 Prednisone (mg/day)b, median (IQR) 11.3 (7.8; 20.0) 7.5 (5.0; 10.0) 5.0 (2.0; 7.0) 4.0 (2.0; 6.0)
 Methotrexate, % 30.0 37.2 26.3 20.8

GC-related comorbidity
 Osteoporosis, % 9.5 14.3 19.5 19.6
 Diabetes mellitus, % 11.6 13.4 14.6 13.7
 Hypertension, % 51.7 57.1 63.4 68.6
 Cardiac disease, % 15.6 17.9 19.5 19.6
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treatment, whereas a majority of those who were lost to fol-
low up may have achieved GC-free remission after 3 years. 
If we estimate that all the patients who left the database had 
drug-free remission, we can calculate that at least 25% of 
all the patients observed at baseline used GCs after 3 years 
and 40% of those with both diseases. Considering the gener-
ally accepted treatment goals, the number of patients who 
failed to achieve GC-free remission was high. Chandran 
et al. reported that patients with GCA received GCs twice 
as long in the recent years (medium 2.6 years) compared to 
earlier decades (1.5 years). They assumed that low daily GC 
doses, at approximately 5 mg, were used for a longer time 
because of the awareness that the disease requires continu-
ous treatment [8]. Cimmino et al. reported that one-third 
of patients with PMR had GCs for more than 6 years [7]. 
In the present study, the serological markers were in the 
normal range under immunosuppressive therapy, and thus, 
it remains unclear whether GCs were indeed necessary over 
the entire period.

Currently, there are no defined remission criteria for PMR 
and GCA. ESR remission and clinical remission, as reported 
by the rheumatologist, were not reached by all the patients. 
Even among the patients with a disease duration beyond 
5 years, only half were reported to be in clinical remission. 
This percentage is high, given that the remission should be 
aimed for and that all patients were under ongoing rheuma-
tologic care. The majority of the patients not in remission 
were actively treated.

Signs of a difficult-to-control disease activity within the 
first year (reflected by methotrexate use, failing to achieve 

low-dose GCs and remaining disease activity as reported 
by the rheumatologist) were associated with a higher risk 
to remain on GCs for 3 years and above. This observation 
underlines the need for alternative effective treatment modal-
ities for this subset of patients. A recent cohort study of 131 
patients with GCA showed comparable results, demonstrat-
ing that patients with long-term remission reached low-dose 
GCs faster than patients who were not in remission [15]. In 
a second report of the same cohort, the features of a high 
disease activity and higher cumulative GC doses were pre-
dictive of flaring in GCA patients [16].

Limited evidence supports the use of GC-sparing agents, 
such as methotrexate, for either PMR or GCA. Currently, 
only methotrexate is recommended in patients with early 
PMR in addition to GCs, particularly for those at high risk 
of relapse and/or prolonged therapy and during the follow-up 
of patients with a relapse, without a significant response to 
GC or those experiencing GC-related adverse events [3]. In 
the present study, methotrexate was only used in 19% of the 
patients with PMR and in 26% of those with PMR + GCA; 
other agents were rarely used. GCA patients without PMR 
were more frequently treated with methotrexate and other 
immunosuppressive agents. Methotrexate was associated 
with a higher probability of GC use in ≥ 3 years, indicat-
ing the need for intensive therapy in these patients. In the 
case series by Cimmino et al., which was also in patients on 
methotrexate therapy, almost one-third remained on GCs for 
more than 6 years [7].

TNF-alpha blocking agents have been shown to be inef-
fective for the treatment of PMR and/or GCA, but results 

Table 3  Predictors of ongoing 
GC therapy at a disease 
duration ≥ 3 years: results from 
univariate and multivariate 
logistic regression analyses

Significant values are italicized
BMI body mass index, CI confidence interval, CRP C-reactive protein, ESR erythrocyte sedimentation rate, 
GCA giant cell arteritis, GCs glucocorticoids, PMR polymyalgia rheumatica

Reference Odds ratio (95% CI)

Univariate Multivariate

GCs > 10 mg/day < 10 mg/day 1.94 (1.32–2.84) 1.65 (1.07–2.55)
Methotrexate No 1.75 (1.15–2.75) 2.03 (1.27–3.24)
Disease activity (NRS 0–10) Per unit 1.11 (1.02–1.21) 1.12 (1.02–1.23)
CRP Per unit 1.07 (0.998–1.14)
ESR Per unit 1.29 (0.83–2.01)
Female sex Male 1.52 (1.08–2.13) 1.63 (1.09–2.43)
Age Per year 0.99 (0.97–1.01)
Disease duration Per year 1.12 (0.86–1.45)
GCA diagnosis PMR 1.22 (0.70–2.12)
PMR + GCA diagnosis PMR 2.07 (1.35–3.16)
Cardiac disease No 0.94 (0.59–1.52)
Diabetes comorbidity No 0.99 (0.61–1.60)
BMI Per unit 0.99 (0.95–1.04)
Smoking, current Never 1.04 (0.57–1.90)
Smoking, former Never 1.24 (0.82–1.88)
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from recent trials indicate that tocilizumab is an effective 
treatment in PMR and abatacept is effective for GCA therapy 
[17–19]. In the present study, abatacept was not used, and 
only two patients were on off-label tocilizumab.

NSAIDs are not recommended for PMR or GCA treat-
ment apart from the possible short-term use of NSAIDs and/
or analgesics in PMR patients with pain related to other con-
ditions [3]. The reason for the concomitant NSAID use in 
PMR patients and for the frequent use of analgesics in GCA 
patients was not documented. Additionally, the use of aspirin 
was not documented specifically.

Cardiac comorbidity and diabetes showed no relevant 
increase during the follow-up, even in patients with more 
active disease. Since the GCs were tapered to ≤ 5 mg/
day after 12 months in the patients with PMR and after 
18 months in the patients with GCA or both diseases, this 
result supports the current practice of using GCs as a long-
term immunosuppressive agent, provided that low-dose 
GC therapy is always the target to be achieved as soon as 
possible. This also conforms to a recent population-based 
cohort report that the presence of PMR and/or GCA was not 
associated with an increased risk of cardiovascular disease 
[20]. Cardiac disease and diabetes were reported in all the 
groups at similar frequencies, while hypertension was more 
frequently reported in the patients with PMR + GCA.

The prevalence of osteoporosis increased within 3 years, 
irrespective of having PMR and/or GCA. This increase was 
observed continuously from year 0 to year 3. Whether the 
GC therapy, a persisting disease activity or both, in addition 
to age, are primarily responsible for this remains unclear. 
In a large GCA cohort from a UK database, cumulative GC 
doses were associated with an osteoporosis comorbidity in 
GCA, supporting that GC use as risk factor for osteoporosis 
[21]. In the present cohort, prevention of GC-related osteo-
porosis by calcium and vitamin D supplementation was per-
formed in the majority of patients but regular bone density 
measurements were performed only in one-fifth of patients 
with GC use. However, these data also show that causality 
cannot be demonstrated, and the distinction between GC use 
and GCA-related disease activity remains the major chal-
lenge. These results underline the need to explore novel ther-
apeutic agents for effective PMR and GCA therapy in order 
to save on GCs and effectively suppress disease activity.

Limitations and strengths

Clinical diagnoses by the rheumatologists, reported 
as ICD-10 diagnoses, were used for the differentiation 
between PMR, GCA, and PMR + GCA. We cannot ver-
ify whether the diagnosis was based on the classification 
criteria, biopsies or imaging. The strength of the dataset 
is the large number of patients in a database, which has 

established a continuous comprehensive documentation 
for many years. Patients from private practices and tertiary 
care centers are included, representing real-life data from 
PMR/GCA provision in Germany. No significant differ-
ences were found regarding GC treatment and osteoporosis 
prophylaxis in secondary or tertiary care.

A selection bias is probable regarding the need of GCs. 
Patients who reach remission and who are able to termi-
nate GCs are no longer in need of rheumatologic care and 
drop out of our observation. We addressed this issue by 
considering the dropout patients as GC non-users for the 
regression analysis, which resulted in the lowest possi-
ble estimate of continuous GC use. Further, we cannot 
account for patients who dropout due to serious events 
or death. Thus, the overall prevalence of GC use in the 
PMR patients can only be roughly estimated from our data. 
In addition, no data were reported regarding the initial 
inflammatory activity and the time interval between the 
onset of the symptoms, the initiation of the GC therapy 
and the GC starting doses. We also have no data on the 
cumulative GC doses, but other cohorts already addressed 
this topic [16, 21–23]. Infections are not reported in the 
NDB, therefore, they were not analysed although they 
belong to GC-related comorbidity.

Conclusion

In this cohort, GC use was frequent among patients with 
PMR, GCA and PMR + GCA with a disease duration 
above 2 years. It remains unknown whether PMR and/or 
GCA developed into a chronic stage in a subset of patients 
or whether GC therapy was continued at a low dose with-
out definite clinical need. The predictors of long-term GC 
use rather support the need for more intensive and longer-
lasting immunosuppressive therapies in these patients.
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