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Adverse Events During Longterm Low-dose
Glucocorticoid Treatment of Polymyalgia Rheumatica:

A Retrospective Study

MAURIZIO MAZZANTINI, CLAUDIA TORRE, MARIO MICCOLI, ANGELO BAGGIANI, ROSARIA TALARICO,

STEFANO BOMBARDIERI, and OMBRETTA DI MUNNO

ABSTRACT. Objective. To assess the occurrence of adverse events in a cohort of patients with polymyalgia rheumat-

ica (PMR), treated with low-dose glucocorticoids (GC).

Methods. This was a retrospective study by review of medical records.

Results. We identified 222 patients who had a mean duration of followup of 60 + 22 months and a mean
duration of GC therapy of 46 + 22 months. We found that 95 patients (43%) had at least 1 adverse event
after a mean duration of GC therapy of 31 + 22 months and a mean cumulative dose of 3.4 +2.4 g.In
particular, 55 developed osteoporosis, 31 had fragility fractures; 27 developed arterial hypertension; 11
diabetes mellitus; 9 acute myocardial infarction; 3 stroke; and 2 peripheral arterial disease. Univariate
analysis showed that the duration of GC treatment was significantly associated with osteoporosis (p <
0.0001), fragility fractures (p < 0.0001), arterial hypertension (p < 0.005), and acute myocardial infarc-
tion (p < 0.05). Cumulative GC dose was significantly associated with osteoporosis (p < 0.0001),
fragility fractures (p < 0.0001), and arterial hypertension (p < 0.01). The adverse events occurred more
frequently after 2 years of treatment. Multivariate analysis showed that GC duration was significantly
associated with osteoporosis (adjusted OR 1.02,95% CI 1.02-1.05) and arterial hypertension (adjusted
OR 1.03,95% CI 1.01-1.06); GC cumulative dose was significantly associated with fragility fractures
(adjusted OR 1.4, 95% CI 1.03-1.8).

Conclusion. Longterm, low-dose GC treatment of PMR is associated with serious adverse events such
as osteoporosis, fractures, and arterial hypertension; these adverse events occur mostly after 2 years of
treatment. (First Release Jan 15 2012; J Rheumatol 2012;39:552-7; doi:10.3899/jrheum.110851)

Key Indexing Terms:
POLYMYALGIA RHEUMATICA GLUCOCORTICOIDS COMORBIDITY DRUG TOXICITY

Polymyalgia rheumatica (PMR) is an inflammatory condition
mostly affecting older persons that is characterized by aching
and morning stiffness in the shoulder and pelvic girdles and
neck. Glucocorticoids (GC) are still the mainstay of PMR
therapy. It has been suggested that even low-dose GC when
taken chronically may lead to clinically meaningful adverse
events such as fractures! and cardiovascular disease?, which
includes myocardial infarction (MI)3 and stroke*-. The preva-
lence of these effects is expected to increase significantly with
time of GC exposure. However, safety data from randomized
controlled clinical trials of low-dose GC treatment for 2 years
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in rheumatoid arthritis (RA) suggested that GC-induced
adverse effects were modest and often not statistically differ-
ent from those of placebo®’32:19, We have recently shown
that patients with RA who use chronic low-dose GC therapy
compared to those who never use GC show a higher preva-
lence of comorbidity, such as arterial hypertension, acute MI,
fragility fractures, and serious infections'!. This may be the
consequence of either high disease activity or disease-related
processes, or the use of GC. The uncertainty about the relative
role of GC and RA itself has prompted us to assess the occur-
rence of adverse events that are possibly related to GC thera-
py in a population of patients with PMR. In fact, differently
from RA, PMR per se seems not to increase the risk of car-
diovascular disease and is not a cause of generalized bone loss
and fractures. Further, the literature about this topic is sparse
and conflicting!2-13-14,

GC therapy of PMR is well standardized!?: usually the ini-
tial daily dose does not exceed 20 mg of prednisone or equiv-
alent and it can be reduced every 2 weeks by 2.5-5 mg/day to
10 mg/day; thereafter, daily doses are reduced by 1.0-2.5 mg
every month until the treatment is stopped, usually after 1-2
years depending on individual needs and recurrences. Since
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the 1970s at our Rheumatology Unit 6-methylprednisolone
(6-MP) has been used as the first-choice GC in patients with
PMR in order to improve symptoms and reduce disease activ-
ity. The duration of the biological effect of 6-MP (about 24
hours) and its plasma half-life (< 2 hours) make this com-
pound appropriate for longterm therapy!®. To limit the sup-
pression of the hypothalamic-pituitary-adrenocortical (HPA)
axis to once daily, morning doses of 6-MP (i.e., usually not
exceeding 6 mg/day) are used. Consequently, after > 30 years
a large number of patients with PMR have been treated chron-
ically with 6-MP in a single morning dose. Thus it is now pos-
sible to assess in this population the association between
longterm GC use and some clinical events known to be possi-
bly related to chronic exposure to GC. The aim of our study
was to assess retrospectively the occurrence of comorbidity
known to be the possible consequence of GC therapy in a
cohort of patients with PMR who have been followed contin-
uously in our institution.

MATERIALS AND METHODS

We carried out an analysis by review of the medical documentation of all the
patients with a diagnosis of PMR!7 at the end of 2009. We selected only the
patients who had been followed continuously in our institution from the time
of diagnosis; the minimum followup required for inclusion into the analysis
was 6 months. Patients with giant cell arteritis (either early or later in the clin-
ical course of PMR) were excluded. For each patient, we calculated cumula-
tive duration of GC therapy and cumulative dose of GC either at the most
recent visit registered in clinical records or at the time of adverse event occur-
rence. Patients with PMR were further divided into 2 subgroups based on the
cumulative duration of GC therapy: < 2 years and > 2 years. All the patients
were treated with 6-MP. The starting daily dose ranged from 12 to 20 mg for
2 weeks; subsequently, individual dose was tapered on the basis of clinical
improvement and normalization of erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) values. At each visit, disease was classified as
remitting or persisting, based on both pain and stiffness assessment and ESR
or CRP values. Patients were classified as being in remission if pain and stiff-
ness were absent and if ESR and CRP values were below the upper normal
limit (unless abnormal for another evident medical condition), at 2 consecu-
tive visits at least 3 months apart.

We collected demographic and clinical data retrospectively, including
ESR and CRP at each visit, duration of the disease at the time of the study,
use of nonsteroidal antiinflammatory drugs (NSAID) or cyclooxygenase-2
(COX-2) inhibitors, and use of methotrexate (MTX) as a GC-sparing agent.
Given the frequent switch from NSAID to COX-2 inhibitors and vice versa,
and the varying prevalence of COX-2 inhibitor use over time, we did not
make a distinction between the 2 classes of drugs. Traditional cardiovascular
risk factors prior to the diagnosis of PMR (hypertension, dyslipidemia, dia-
betes mellitus) were noted, and body mass index (BMI) and family history
were obtained.

We systematically examined clinical records for the following 6 cate-
gories of incident events: (1) Clinical fragility fractures of vertebrae, femur,
pelvis, ribs, distal radius, and humerus, defined as a fracture caused by injury
that would be insufficient to fracture a normal bone!8. If a patient had
incurred subsequent fractures, only the first one was recorded for this analy-
sis. When there was uncertainty whether the fracture occurred because of
bone fragility, the fracture was excluded from the analysis. Vertebral fractures
identified by radiographs of the spine without a clinical association or precise
indications of the time of occurrence (prevalent fractures) were excluded.
Patients with prevalent fragility fracture at the time of disease onset were
excluded. (2) Osteoporosis, defined as a T-score < —2.5 at the lumbar spine or
the hip, measured by dual-energy x-ray absorptiometry. (3) Arterial hyperten-

sion, defined by systolic pressure > 140 mm Hg and diastolic pressure > 90
mm Hg, that required pharmacological intervention. Arterial blood pressure
was routinely measured at least every 6 months. (4) Acute MI; the diagnosis
had to be confirmed by examination of the clinical records of the event. The
following were considered diagnostic of MI: rise and fall of cardiac creatine
kinase-MB fraction and troponin, accompanied by ischemic-type chest pain,
pathological Q waves, ST elevation, or depression. (5) Transient ischemic
attack, stroke, and peripheral arterial disease; diagnosis had to be confirmed
by examination of the clinical records of the event. Peripheral arterial disease
was defined by the presence of any of the following: intermittent claudication
or ischemic pain with documented absence of arterial pulses; peripheral artery
surgery or lower extremity amputation due to peripheral artery disease. (6)
Diabetes mellitus (World Health Organization definition) that required phar-
macological intervention (oral antidiabetic drugs and/or insulin). Fasting
blood glucose levels were routinely evaluated at each visit.

Adverse events were defined as a new diagnosis or incidence of any of
these conditions first occurring after the start of GC therapy. Patients who
developed 1 cardiovascular event (acute MI, transient ischemic attack, stroke,
or peripheral arterial disease) were censored and only the first event was
included in the analysis, e.g., if a patient had a stroke after MI, only the MI
was included in the analysis.

Gastrointestinal (GI) adverse events were not the object of this investiga-

tion, on the assumption that concomitant NSAID are a far more common
cause of GI adverse effect than low-dose GC; that most patients are routine-
ly treated with proton pump inhibitors; and that mild GI complaints are very
frequent and not accurately recorded at each visit.
Statistical analysis. The analysis was defined by the Shapiro-Wilk test used
to check normality of data distribution in order to assess whether to perform
parametric tests. A statistical power analysis (ex-post) to estimate the sample
size required for the specific tests gave 1 —  value > 0.8, assuring a low risk
of type Il error in the study.

The univariate analysis was performed to investigate the relation between
time or dosage of GC and adverse outcomes. For this purpose we used t test,
Mann-Whitney U test, chi-squared test, and simple linear regression.

P values were determined with 95% CI. With regard to multivariate analy-
sis, we performed logistic regressions adjusted for age to study the associa-
tion between risk factors and adverse outcomes. Data were entered into an
Excel database and were subsequently locked and imported into SPSS for
Windows (SPSS Inc., version 17.0) and R-2.12.1 software.

RESULTS

At the end of 2009, our database included 1429 patients with
a diagnosis of PMR. Review of the medical records revealed
that, later in the followup, 81 of the patients developed RA
and 152 developed giant cell arteritis; further, 148 patients had
a followup of 6 months or less; 726 had sporadic visits at our
institution, which would prevent an accurate retrospective
analysis of the relation to GC therapy of incident adverse
events; and finally, 100 patients were treated with GC differ-
ent from 6-MP. As a result, 222 patients were included into the
analysis (Figure 1). Table 1 shows the main demographic and
clinical features of the group.

Analysis of patients’ records revealed that 95 (43%), while
taking GC, had at least 1 adverse event after a mean duration
of GC therapy of 31 + 22 months and a mean cumulative dose
of 3.4 +2.4 g.In particular, 55 developed osteoporosis; 31 had
fragility fractures; 27 developed arterial hypertension; 11 dia-
betes mellitus, 9 acute MI; and 5 stroke (n = 3) or peripheral
arterial disease (n = 2). Comparing those who developed
adverse events to those who did not, we found an association
between a significantly longer duration of GC therapy and the
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l 1429

Patients with diagnosis of PMR, Dec 2009

. —> 148 patients with followup < 6 months

1281

555

455

' ___» 726 with sporadic visits to the Rheumatology Unit

. — 100 treated with GC different from 6-methylprednisolone

—— 81 developed rheumatoid arthritis; 152 developed Horton's

arteritis
222

Patients included in the analysis

Figure 1. Summary of the exclusion criteria used in patient selection. PMR: polymyalgia rheumatica;

GC: glucocorticoids.

Table 1. Demographic and clinical features of the 222 patients with
polymyalgia rheumatica.

Characteristic

Age at diagnosis, yrs, mean + SD (range) 71 £8 (51-91)

‘Women/men 154/68
Body mass index, kg/m?, mean + SD 258 +40
Smokers
Current 13
Past 32

Duration of disease, mo, mean + SD (range) 49 + 26 (8-112)
Duration of followup, mo, mean + SD (range) 60 = 22 (12-146)
Duration of GC* therapy, mo, mean + SD (range) 46 + 22 (6-111)
GC* starting dose, mg, mean + SD (range) 15 +4 (12-20)

Cumulative dose of GC*, g, mean + SD (range) 44+26(1-19)

Methotrexate users (%) 66 (30)
At start 30

At baseline, n (%)
High cholesterol 101 (45)
High triglycerides 54 (24)
Arterial hypertension 106 (48)
Cardiovascular disease™* 11 (5)
Osteoporosis 50 (23)
Fragility fractures after age 50 11 (5)
Diabetes mellitus 26 (12)

*6-methylprednisolone. **Acute myocardial infarction, transient ischemic
attack, stroke, peripheral arterial disease. GC: glucocorticoids.

occurrence of osteoporosis (p < 0.0001), fragility fractures
(p <0.0001), arterial hypertension (p < 0.005), and acute MI
(p < 0.05). We also found that a significantly higher cumula-
tive dose of GC was associated with the occurrence of osteo-

porosis (p <0.0001), fragility fractures (p < 0.0001), and arte-
rial hypertension (p < 0.01; Table 2). In the group of patients
who developed adverse events, we found that 81 patients
(85%) had remission of PMR at the time of adverse event
occurrence. At the end of the followup (mean 60 + 22
months), 194 patients (87%) had remission of disease, with no
significant difference between those who developed adverse
events and those who did not: 89% and 86%, respectively
(p = nonsignificant). Comparing the 2 groups of patients, we
also found that starting GC dose, cumulative GC dose in the
first 3 months, and percentage of patients in remission after 3
months of GC treatment were comparable (data not shown).
Patients treated with MTX had incidence of adverse events
comparable to those who were not: 47% versus 41%, respec-
tively (p = 0.41). Patients who were treated with MTX, com-
pared to those who were not, showed a higher cumulative GC
dose (50 +2.6gvs4.l +24 g;p=0.01)and a longer dura-
tion of GC treatment (53 + 23 months vs 43 + 22 months;
p =0.02).

We compared 2 groups of different duration of GC thera-
py: < 2 years (n = 128) and > 2 years (n = 94). The 2 groups
were comparable for age (71.7 + 8.5 and 70.6 + 6.7 years,
respectively; p = 0.23), BMI (25.6 + 3.8 kg/m? and 25.9 + 4.1
kg/m?; p = 0.58), duration of followup (58 + 20 and 63 + 23
months; p =0.5), ratio of men to women, percentage of smok-
ers, mean GC starting dose, MTX users, and prevalence of
comorbidity (data not shown). Cumulative GC dose was sig-
nificantly lower in the group treated for < 2 years: 2.15 £ 0.9
gand 48 +£2.6 g (p <0.0001). The adverse events (osteo-
porosis, fractures, arterial hypertension, and acute MI)

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved. I—

554

The Journal of Rheumatology 2012; 39:3; doi:10.3899/jrheum.110851

Downloaded from www.jrheum.org on February 1, 2017 - Published by The

Journal of Rheumatology


http://www.jrheum.org/
http://www.jrheum.org/
http://www.jrheum.org/

Table 2. Adverse events and duration and cumulative dose of glucocorticoids (GC). Data are mean + SD.

Patients Experienced Adverse Events

Yes No Yes No
Mean Duration of GC, mo p Mean Cumulative Dose of GC,g  p
Osteoporosis 47 £ 27 25+ 17 <0.0001 51+32 29+1.7 <0.0001
Fragility fractures 55 +29 27+ 18 < 0.0001 6.1+38 3017 < 0.0001
Arterial hypertension 43 + 24 29 +21 0.004 45+25 33+23 0.01
Acute myocardial 47 £25 3022 0.03 46+18 3424 0.12

infarction

occurred significantly more frequently in those patients who
were treated for > 2 years (75 of them had at least 1 adverse

Table 3. Multivariate analysis.

event; 79.8%) compared to those treated for < 2 years (20 had OR (95% CI) P
at least 1 adverse event; 15.6%): in particular, osteoporosis )
d in 42.6% and 11.7% of the patients, respectivel Osteoporosis
oceurred 1 4.2.6% 4 -1 ol the p » Tesp y GC. duration 1.02 (1.02-1.05) 0.04
(p < 0.0001); fragility fractures in 26.6% and 4.6% (p < GC, cumulative dose 1.24 (0.99-1.6) 0.10
0.0001); arterial hypertension in 20.2% and 6.25% (p = Smoking 0.97 (0.5-2.0) 0.90
0.0017); and acute MI in 7.4% and 1.6% (p = 0.028). BMI, kg/m? 1.01(0.9-1.1) 0.80
Multivariate analysis was performed using age- and Fractures
diusted logisti ion to test th iation bet GC, duration 1.02 (0.99-1.05) 0.10
sex-adjusted logistic regression to test the association between GC. cumulative dose 1.4(103-18) 004
risk factors (duration of GC therapy and cumulative GC doses Smoking 17 (0.7-4.7) 030
at the time of adverse event, and traditional risk factors) and Preexisting osteoporosis 1.2(04-32) 0.80
adverse outcomes. For this purpose, cases of first acute MI, Arterial hypertension
stroke, transient ischemic attack, and peripheral arterial dis- gg d“ranl"“_ d 11'0031((10'0716’11'036)) 8'8(5)
. . .. . , cumulative dose A 101, .
ease were cons‘ldered coll.ectlyely as a group. Traditional .r1sk Family history 0.6 (008-2.3) 0.50
factors placed in the multivariate models were as follows: for NSAID/COXIB 0.7 (0.3-1.6) 0.30
osteoporosis, smoking and BMI; for fragility fractures, smok- BMI 1.01 (0.9-1.1) 0.90
ing, osteoporosis at baseline, and fragility fractures after age Cardiovascular events
50 years; for arterial hypertension, family history, use of GC, duration 1.03 (0.98-1.08) 0.10
NSAID/COX inhibitors, and BMI; and for cardiovascular G eumulative dose a0 o
even.ts, BMI, pree.xisting diabetes mellitus, dyslipidemia, aqd BMI g Lo4 (0'.971'.2) 050
arterial hypertension. The results of the multivariate analysis Diabetes 03 (0.1-0.6) 0.90
are summarized in Table 3. GC therapy, either as duration of Dyslipidemia 13 (0.4-43) 0.60

therapy or cumulative dose, was the only factor that showed a
significant association with adverse events (osteoporosis,
fractures, and arterial hypertension) in multivariate analysis.
In particular, the analysis showed that osteoporosis was sig-
nificantly associated with the duration of GC (p < 0.05);
fragility fractures were significantly associated with cumula-
tive GC dose (p < 0.05); arterial hypertension was significant-
ly associated with the duration of GC (p < 0.05); and GC were
not significantly associated with cardiovascular events,
although they showed the strongest association among the
factors entered into the analysis (p = 0.1).

DISCUSSION

There is no doubt that GC treatment is of great value in the
management of PMR, by rapidly reducing pain and stiffness
and suppressing inflammation within a few weeks. On the
other hand, our study suggests that longterm treatment with
low-dose GC is associated with serious adverse events. Most
patients with PMR are treated for > 1-2 years. Few studies
have examined serious side effects following longterm GC
therapy in patients with PMR. One longterm (mean 8 years)

GC: glucocorticoids; BMI: body mass index; NSAID: nonsteroidal anti-
inflammatory drugs; COXIB: cyclooxygenase inhibitors.

study'? evaluated the incidence of adverse events among a
cohort of patients diagnosed with PMR (n = 232; 30 patients
had giant cell arteritis during followup) and found that the use
of GC and NSAID was associated with longterm morbidity;
the rate of adverse events was similar in the GC-treated and in
the NSAID-treated groups, but patients treated with NSAID
had different types of events (e.g., arterial hypertension) com-
pared with those treated with GC (e.g., vertebral fractures).
Increasing age at diagnosis, being female, higher initial GC
dose, and higher cumulative GC dose were significant risk
factors associated with the development of an adverse event.
Perhaps due to the 13% of patients with giant cell arteritis in
the cohort, the mean daily dose was about 10.0 mg pred-
nisone, which is higher than that generally deemed a low dose
(i.e., 7.5 mg or less of prednisone). A retrospective longitudi-
nal study'? assessed the incidence of cardiovascular and cere-
brovascular events in a cohort of 364 patients with PMR, 310
of them treated with GC at a mean daily dose of 3.5 mg after
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a median of 7.6 years. Patients who received GC did not have
significantly higher risk for MI, heart failure, peripheral vas-
cular disease, or cerebrovascular disease compared to those
who did not receive GC. No significant association was
observed between cumulative GC dose and any of the out-
comes; on the contrary, a trend for a protective effect exerted by
GC was observed. A subsequent retrospective study from the
same center'* compared a cohort of patients with PMR
(n = 353; 63 patients had giant cell arteritis during followup)
with non-PMR subjects (n = 705) to determine whether patients
with PMR are at increased risk of peripheral arterial disease.
After a mean followup of 11 years, patients with PMR had a
significantly higher risk for peripheral disease compared with
controls (HR 2.5, 95% CI 1.53-4.08). The GC contribution to
this incident comorbidity was not taken into account, a decision
based on the results of a study'® suggesting that GC were not
associated with greater risk of peripheral arterial disease.

Indeed, only 1 study investigating longterm adverse events
of GC during the course of PMR!? suggested an association
between GC and adverse events. Our study found that either
the duration or the cumulative dose of GC was significantly
associated with the occurrence of osteoporosis, fragility frac-
tures, arterial hypertension, and acute MI in patients with
PMR; these adverse events occurred more frequently after 2
years; and multivariate analysis showed that duration of GC
was significantly associated with both osteoporosis and arteri-
al hypertension, and cumulative GC dose was significantly
associated with fragility fractures. The association between
GC and arterial hypertension in patients with PMR is a new
finding, to our knowledge; further, the risk of MI seems to be
increased. This is in accord with the results of a previous ret-
rospective study of patients with RA!! that suggested GC as a
potential cause of the high incidence of cardiovascular events
and arterial hypertension.

Our study has some limitations inherent with its retrospec-
tive design. We performed a retrospective study only on
patients who were followed continuously in the same rheuma-
tology unit, which presents a selection bias: the characteristics
and therefore the prevalence of comorbidity of patients who
did not have continuous followup at the same center may be
different. Further, we could not attain accurate information
about some risk factors for cardiovascular disease over the
entire period of followup, e.g., assessment of plasma lipid
levels was performed irregularly and plasma levels of homo-
cysteine were assessed only in a minority of patients. On the
other hand, this study has certain strengths. First, we analyzed
a population that has been followed continuously in a single
center and treated homogeneously. Second, methods to pre-
vent GC-related adverse outcomes have always been carried
out carefully; patients were treated with GC in a single morn-
ing dose to avoid HPA axis suppression; an accurate assess-
ment of the predictable complication of longterm GC treat-
ment was made; most patients received treatment to prevent
osteoporosis (about 80% of the patients who had fractures had

been screened for osteoporosis; > 90% were on bisphospho-
nate treatment for osteoporosis, and had calcium and vitamin
D supplementation); patients were invited to semiannual vis-
its to exclude endoocular hypertension or cataracts; and meas-
urements of arterial blood pressure were routinely performed
at each visit. Third, by selecting only those patients who had
continuous followup at our institution, we were able to take
into account the clinical disease activity. Thus, it was possible
to assess remission or persistence of PMR over the entire fol-
lowup period; the analysis suggested that disease-related vari-
ables were not associated with the occurrence of adverse
events. Fourth, the retrospective design allowed us to exclude
from the analysis the patients with giant cell arteritis and those
who had a PMR-like onset of RA. In brief, we studied a very
homogeneous population. This homogeneity in the patients’
management and followup makes the results of this retrospec-
tive analysis reliable.

Longterm, low-dose GC treatment of PMR is associated
with serious adverse events such as osteoporosis, fractures,
and arterial hypertension. These adverse events occur mostly
after 2 years of treatment, and despite careful awareness of the
available preventive measures.
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