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Abstract

Objectives. PMR is a common inflammatory condition in older adults, characterized by bilateral hip
and shoulder pain and stiffness. Reducing oral glucocorticoids, classically used for <2years, are the
mainstay of treatment. This study considers the factors early in the disease course that might be asso-
ciated with prolonged treatment.

Methods. Six hundred and fifty-two people with incident PMR were recruited from English general
practices (2012-2014). Participants completed seven questionnaires over 2 years (used to allocate peo-
ple to pain-stiffness trajectories) and a further long-term follow-up (LTFU) questionnaire a median of
5.16 years after diagnosis. Characteristics of those still taking and having ceased glucocorticoids were
described and compared using Kruskal-Wallis and #® and Student’s 2-sample t-tests as appropriate.

Results. Of the 197 people completing the LTFUQ questionnaire, 179 people reported ever having
taken glucocorticoids. Of these, 40.1% were still on treatment, with a median (quartile 1, quartile 3)
daily dose of 5 (1.5, 9) mg. People still taking glucocorticoids were more likely to be older (72.5 vs
70.2years, P=0.035), live alone (31.8 vs 15.0%, P=0.01) and have self-managed their glucocorticoid
dose (39.1 vs 11.0%, P <0.0001). They were also more likely to belong to a pain-stiffness trajectory
class with sustained symptoms.

Conclusions. PMR is not always a time-limited condition. Few patient characteristics are associated
with prolonged treatment early in the disease course, but those who are older and who have sustained
symptoms might be at greater risk. Although accurate prediction is not yet possible, clinicians should
monitor people with PMR carefully to manage symptoms and reduce the cumulative glucocorticoid
dose.
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Key messages

o PMR is usually treated with oral glucocorticoids tapering over 2 years.
o We show that 40% of PMR patients are still treated after a median of 5.16 years.
o No predictors of extended PMR treatment were identified; therefore, all patients should be monitored carefully.
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Introduction

PMR is the commonest inflammatory rheumatic disease
in older adults. It causes severe pain and stiffness in the
hip and shoulder girdles and is usually accompanied by
an acute phase inflammatory response. As such, PMR
can cause significant disability [1] and severely impact
on quality of life [1, 2].

A gradually reducing regimen of oral glucocorticoids
is usually used to treat PMR and provides rapid relief
from symptoms. Clinical guidelines recommend a start-
ing dose of 12.5-25mg of prednisolone daily, tapered to
a stop over 18-24months [3, 4]. There are concerns
from professionals and patients regarding the potential
side-effects of such long-term glucocorticoid treatment
[1, 5-7], and evidence is emerging that people with PMR
experience a high burden of incident glucocorticoid-
related morbidities, including vascular (23% increased
risk), respiratory (25% increased risk), endocrine (41% in-
creased risk) and gastroenterological (21% increased risk)
morbidities. Glucocorticoid treatment can also affect the
eyes (37% increased risk), in addition to bone health
(111% increased fragility fracture risk), and can cause
or exacerbate mood problems (29% increased risk) or,
in some cases, lead to psychosis in psychiatric conditions
[8, 9].

There is also growing evidence that for some people
with PMR, treatment is more protracted than guidelines
suggest [10, 11]. A recent systematic review and meta-
analysis [12] has estimated that 51% (95% CI 41, 61%)
of people were still taking glucocorticoid treatment
2 years after diagnosis and 25% (95% CI 15, 36%) after
5years and that symptoms do not necessarily remain
well controlled during glucocorticoid treatment. The rea-
sons for the heterogeneity in treatment and symptom
course remain poorly understood, although it is plausible
that they could be related to the initial presentation of
PMR, the co-morbidity profile of an individual, which
may change over time, or to the symptom tail [13]. The
glucocorticoids (CS) legacy has been described as the
long-term impact of glucocorticoid treatment, after the
resolution of the PMR itself, including, for example,
weight gain, hair loss, fragility fracture and diabetes. A
symptom tail may relate to co-morbidities present be-
fore diagnosis of PMR (which may have been masked
to some extent by the glucocorticoid treatment) or the
development of co-morbidities with onset during PMR
treatment (related or unrelated to PMR), having an im-
pact of the functioning of the individual when glucocorti-
coid treatment is reduced.

The most recent guidance from the EULAR and ACR
[8] recommends consideration of specialist referral in
patients experiencing or at high risk of therapy-related
side-effects, PMR refractory to glucocorticoid therapy
and/or relapses/prolonged therapy. It is not yet under-
stood how these patients at higher risk can be identified
to facilitate early specialist referral.

The PMR Cohort study is an inception cohort of UK
primary care patients diagnosed with PMR between

2012 and 2014 and initially followed up by mail over a
2-year period [14-16]. In this paper, we report on a fur-
ther follow-up, between 4.5 and 6.5 years after the initial
PMR diagnosis, in which we describe the characteristics
of those with prolonged treatment and try to understand
the reasons for this. Factors considered include the
heterogeneity of the disease group, the co-morbidity
profile, the potential role of glucocorticoid treatment pat-
terns, and the initial trajectory of pain and stiffness
symptoms after diagnosis [14].

Methods
PMR cohort study

Full details of the PMR Cohort study have been pub-
lished previously [14-16]. Briefly, 652 individuals were
recruited from general practices across England at the
time of their PMR diagnosis (2012-14). They completed
postal surveys at diagnosis and after 1, 4, 8, 12, 18 and
24 months. Of the 571 individuals who had not
withdrawn from the study or died by the time of the 24-
month follow-up, 306 (53.6%) were still alive and regis-
tered with practices that agreed to participate in a
further follow-up in 2019 (Fig. 1). These individuals were
mailed the long-term follow-up (LTFU) questionnaire
requesting information regarding their current PMR
symptoms and treatment and their overall health. Those
who did not respond were sent postal reminders after 2
and 4 weeks.

Data collected

At each wave of the survey, participants reported their
current levels of PMR-related pain and stiffness on nu-
merical rating scales (scored 0-10) and the locations
of their pain and stiffness on body manikins. Physical
functioning was assessed by the modified Health
Assessment Questionnaire (MHAQ) [17, 18]. Current
prednisolone dose was recorded at each data collection
point, and information on other medications was col-
lected at baseline. Participants were also asked to re-
port on their general health (EuroQol (EQ5D) [19]),
mental health (Patient Health Questionnaire (PHQ8) [20]
and Generalized Anxiety Disorders (GAD7) [21]), sleep
(insomnia severity index [22]) and fatigue levels
(Functional Assessment of Chronic lliness Therapy -
Fatigue Scale (FACIT-fatigue) [23]). The LTFU questionnaire
requested additional information regarding glucocorticoid
treatment over time, co-morbidities and when they were
diagnosed, other relevant health problems, symptom flares
and weight changes.

Sample size

The justification for the sample size recruited to this co-
hort has been described previously [15] and was based
on the likely numbers of people diagnosed with PMR in
UK primary care each year. The present study presents
data from an additional follow-up, in which all those
who had not withdrawn their consent and whose general
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Fic. 1 Participant flow chart for the long-term follow-up study
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practice agreed to continue participation were invited to
continue to complete a final questionnaire.

Statistical analyses

Responders to the LTFU survey were compared with
the overall baseline sample and with the responders at
24-month follow-up using simple descriptive statistics to
understand the extent of any attrition bias. Owing to the
number of comparisons made, hypothesis testing was
not used.

Responders to the LTFU who reported themselves to
be still taking or to have stopped treatment were com-
pared in terms of their glucocorticoid exposure over
time, their baseline characteristics and changes in PMR
symptoms between baseline and 1-, 4- and 24-months
follow-up using Kruskall-Wallis, y2 and 2-sample
Student’s t-tests as appropriate.

Changes in key PMR symptoms and other health
characteristics between baseline and 1 month and be-
tween baseline and 4 months were compared between
those who had and had not stopped treatment.
Adjusted mean scores or probability of the outcomes
were calculated as appropriate.

Adjustment to the association between participant
characteristics and continued treatment for other varia-
bles was not made, because our interest was in associ-
ation and not potential causation.

Responders to the baseline survey have previously
been allocated to one of five classes based on the dual
trajectory of their pain and stiffness over the first 2 years
after their PMR diagnosis (1: sustained symptoms; 2:
partial recovery, sustained moderate symptoms; 3: re-
covery before worsening; 4: rapid and sustained
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recovery; and 5: slow and continuous recovery) [14].
Continued use of glucocorticoids was also compared
across these classes.

Content analysis

Participants were asked whether they had ever changed
their prednisolone dose without going to see their doctor
and, if so, how? This free-text question was analysed
using content analysis [24], whereby each response was
read repeatedly by one author (B.S.S.) to achieve data
immersion, then classified according to the overall
meaning of the comments. Codes that were closely re-
lated were combined into broader categories. A second
author (S.M.) then repeated the process, and any dis-
agreements were resolved by discussion. This process
was carried out in Microsoft Excel. Ethical approval for
the study was received from the Staffordshire Research
Ethics Committee (REC reference number: 12/WM/0021),
and all patients provided written informed consent.

Patient and public involvement

Patients were involved in the design of study materials
for all stages of the mailing process. A discussion was
held with members of the Health Unlocked PMRGCAuk
forum to understand aspects of the PMR diagnosis and
treatment experience that patients felt were important to
how their condition progressed.

Results
Cohort attrition

One hundred and ninety-seven responses to the LTFU
were received (68.6% of those eligible). Those eligible to
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receive the LTFU questionnaire were broadly similar to
the overall baseline sample (Supplementary Table S1,
available at Rheumatology Advances in Practice online).
Likewise, groups eligible and ineligible to receive the
LTFU questionnaire after the 2-year follow-up were
broadly similar in terms of their characteristics at base-
line. At 2years, however, the group eligible for the LTFU
reported slightly higher pain and stiffness scores, and a
higher proportion reported morning stiffness of >60min
and lived in less deprived areas. In those eligible for the
LTFU, responders and non-responders were broadly
similar in terms of their sociodemographic and PMR
characteristics at baseline and 2 years, with the excep-
tion that responders lived in less deprived areas.
Participants completed the LTFU questionnaire a me-
dian (quartile 1, quartile 3) of 5.16 (4.87, 5.57) years after
their PMR diagnosis, with the longest time since diagno-
sis being 6.89 years.

Prolonged treatment for PMR

Of the 179 people who reported ever taking glucocorti-
coid treatment for their PMR, 67 (40.1%) reported that
they were still taking this treatment, with a median
(quartile 1, quartile 3) daily dose of 5 (1.5, 9 mg
(Table 1). Those who had stopped treatment reported
having taken glucocorticoids for a total [mean (s.p.)] of
20.1 (13.8) months.

Treatment characteristics over time

There was little difference in the highest ever reported
dose of prednisolone between those who had stopped
and who were still receiving glucocorticoid treatment,
but those who were still receiving treatment were signifi-
cantly more likely to report having changed their dose
without consulting their doctor (39.1 vs 11.0%,
P <0.0001). From content analysis of the 40 responses
to the open question, we found that of those describing
the changes to their dose (n=28), six described having
agreed to self-management with their doctor (three spe-
cifically to reduce the dose, three to manage more
broadly), 11 described reducing their own dose (one
faster and three slower than advised; three reported a
specific reduction regimen), two discontinued their treat-
ment, two people described increasing their dose and
seven reported returning to a previously effective dose.
Numbers were too small to consider whether the way in
which participants self-managed their glucocorticoid
treatment was associated with continued long-term
treatment. There were no significant differences in the
age and gender of those responding to the open ques-
tion and those not responding.

Differences in baseline characteristics between
those continuing and ceasing treatment

Those still taking glucocorticoids were older (72.5 vs
70.2years at baseline, P=0.035; Table 1) and more
likely to live alone (31.8 vs 15.0%, P=0.01). There were
no other significant differences in reported care for

PMR, co-morbidities, function or other health constructs
between those still receiving and those who had ceased
treatment.

Changes in PMR symptoms and general health over
time in those continuing and ceasing treatment

There was a significant association between class mem-
bership (defined by pain and stiffness trajectory over the
first 2years of the study [14]) and glucocorticoid treat-
ment at LTFU (Table 2). Those still on treatment were
more likely to belong to pain-stiffness trajectory classes
2 (partial recovery, sustained moderate symptoms) and
3 (recovery before worsening) and less likely to belong
to classes 4 (rapid and sustained recovery) or 5 (slow
and continuous recovery).

There were no significant differences in baseline-
adjusted PMR symptoms or general health measures at
1-month follow-up between those who had and had not
ceased treatment at the LTFU. At the 4-month follow-
up, there were no baseline-adjusted differences in pain
or stiffness severity or in physical function. The
baseline-adjusted probability of reporting stiffness at
lunchtime and in the afternoon was lower in those still
on treatment at the LTFU than in those who had
stopped treatment.

Co-morbidities and medication use

There was no significant difference in any specific self-
reported co-morbidity or the number of co-morbidities
reported on the LTFU questionnaire, either ever or with
onset during the study period (Supplementary Table S2
available at Rheumatology Advances in Practice online).
Those still receiving glucocorticoid treatment at the
LTFU were more likely to be treated with proton pump
inhibitors  (65.7 vs 41.0%, P=0.002), calcium and
vitamin D (67.2 vs 27.0%, P <0.001) and bone prophy-
laxis (e.g. bisphosphonates) (31.3 vs 8.0%, P <0.001) at
the LTFU than those who had ceased glucocorticoids.
There were no other differences between those still re-
ceiving and having stopped treatment either at baseline
or at the LTFU (Table 3).

Discussion

In keeping with some recent studies [10, 11], 40% of
people in the present study reported using glucocorti-
coid treatment at a median follow-up time of >5years
after their initial PMR diagnosis. Despite having col-
lected detailed data on this cohort, we were unable to
find associations either at baseline or early follow-ups to
provide insight into those more likely to require pro-
longed treatment. People continuing treatment were
older at diagnosis and more likely to live alone. They
were also more likely to have changed their glucocorti-
coid dose without consulting their doctor, but it is
unclear whether this was a cause of prolonged treat-
ment or a result of difficulties in dose reduction.

https://academic.oup.com/rheumap
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TasLe 1 Association of glucocorticoid treatment experience and baseline characteristics of continued glucocorticoid
treatment at long-term follow-up

PMR still PMR treatment Missing,
treated, stopped, n/N (%)
n/N (%) n/N (%)

67/167 (40.1)  100/167 (59.9)  27/197
(13.7)

Glucocorticoid treatment experience

Total time on glucocorticoid treatment, mean (s.o.), months?® N/A 20.1(13.8) 22/100 (24.0)
Current glucocorticoid dose, median (Q1, Q3), mg 5(1.5,9) N/A 7/67 (10.5)
Highest ever glucocorticoid dose, mean (s.n.), mg 20 (10, 20) 20 (15, 30) 65/179 (36.3)
Ever changed dose of own accord, n (%) 25/64 (39.1) 11/100 (11.0) 6/179 (3.4)

Baseline characteristics

Sociodemographics and lifestyle

Age, mean (s.n.), years 72.5(6.8) 70.2 (8.5) 0
Gender, n (%)

Female 44/67 (65.7) 62/100 (62.0) 0
Male 23/67 (34.3) 38/100 (38.0)
IMD rank tertile, n (%) 5/179 (2.8)
Most deprived 16/66 (24.2) 23/97 (28.7)
Middle 28/66 (42.4) 37/97 (38.1)
Least deprived 22/66 (33.3) 37/97 (38.1)
Occupational class, n (%) 50/179 (27.9)
Higher managerial, 21/53 (39.6) 18/70 (25.7)
administrative and
professional
Intermediate 13/53 (24.5) 27/70 (38.6)
Routine and manual 19/53 (36.9) 25/70(35.7)
Living alone, n (%) 1/179 (0.6)
Yes 21/66 (31.8) 15/100 (15.0)
No 45/66 (68.2) 85/100 (85.0)
BMI category, n (%) 5/179 (2.8)
<24.9kg/m? 21/63 (33.3) 36/99 (36.4)
25-29.9 kg/m? 24/63 (38.1) 40/99 (47.5)
>30 kg/m? 18/99 (28.6) 16/99 (16.2)
Never smoked, n (%) 40/66 (60.6) 59/99 (59.6) 3/179 (1.7)
Alcohol drinking frequency, n (%) 1/179 (0.6)
Daily/almost daily 7/66 (10.6) 21/100 (21.0)

3 or 4 times a week 10/66 (15.2) 11/100 (11.0)
Once ortwice aweek  22/66 (33.3) 30/100 (30.0)
to 1-3 times a month

Special occasions 27/66 (40.9) 38/100 (38.0)
only/never
PMR symptoms
Pain severity (0-10 NRS; higher score = more intense pain), median (Q1, Q3) 8(7,10) 8(7,9) 1/179 (0.6)
Stiffness severity (0-10 NRS; higher score = worse stiffness), median (Q1, Q3) 8(7,9) 8(6,9) 0
Time of day when stiffness is experienced, n (%) 0
None (6.0) 0
Morning 65/67 (97.0) 98/100 (98.0)
Lunchtime 44/67 (65.7) 54/100 (54.0)
Afternoon 43/67 (64.2) 50/100 (50.0)
Early evening 47/67 (70.2) 60/100 (60.0)
Late evening 54/67 (80.6) 71/100 (71.0)
During the night 51/67 (76.1) 77/100 (77.0)
Duration of early morning stiffness, n (%) 1(0.6)
<1h 14/67 (20.9) 34/99 (34.3)
>1h 53/67 (79.1) 65/99 (65.7)
Able to raise arms above head when first diagnosed, n (%) 1(0.6)
Yes 22/67 (32.8) 25/99 (25.3)
No 43/67 (64.2) 67/99 (67.7)
Don’t know (3.0 7/99 (7.1)

(continued)

https://academic.oup.com/rheumap 5
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TaeLe 1 Continued

PMR still PMR treatment Missing,
treated, stopped, n/N (%)
n/N (%) n/N (%)
67/167 (40.1)  100/167 (59.9) 27/197
(13.7)
Duration of symptoms before initial consultation 1(0.6)
<1week (6.0 5(5.0)
1-2 weeks 14 (20.9) 14 (14.4
2-4 weeks 15 (22.4) 24 (24.2
>4 weeks 34 (57.8) 56 (56.6
Treatment and care
Visits to doctor before PMR diagnosis, n (%) 4/179 (2.2)
1 25/65 (38.5) 33/99 (33.3)
2 22/65 (33.9) 31/99 (31.3)
3 9/65 (13.4) 17/99 (17.2)
>4 9/65 (13.4) 18/99 (18.2)
Medicines taken for PMR (other than glucocorticoids), n (%)
Paracetamol 30/67 (44.8) 37/100 (37.0) 0
Paracetamol and 18/67 (26.9) 24/100 (24.0) 0
codeine
NSAIDs 9/67 (13.4) 12/100 (12.0) 0
Strong prescription 6/67 (9.0) 9/100 (9.0) 0
painkillers
Proton pump inhibitors  40/67 (59.7) 46/100 (46.0) 0
Calcium and vitamin D 31/67 (46.3) 46/100 (46.0) 0
Bone protection 18/67 (26.9) 28/100 (28.0) 0
Antidepressants 4.5) 7/100 (7.0) 0
General health
EQ5D score (higher score = better quality of life), mean (s.p.) 0.76 (0.62,0.93) 0.80(0.69, 1.00) 13/179(7.3)
Fallen in the last 12 months, n (%) 16/64 (25.0) 21/99 (21.2) 4/179 (2.2)
Experience of other symptoms, n (%)
GCAP 33/67 (49.3) 38/100 (38.0) 0
Swollen joints 19/67 (28.4) 32/100 (32.0) 0
Systemic® 25/67 (37.3) 31/100 (31.0) 0
mHAQ score (higher score = poorer function), mean (s.p.) 0.43(0.06, 1.19) 0.38(0.00,0.75) 7/179(3.9)
FACIT-fatigue score (higher score = less fatigue), mean (s.p.) 36.5(26.0,44.1) 40.0(27.1,44.1) 5/179(2.8)
Insomnia severity index category, n (%) 6/179 (3.4)
No clinically signifi- 52/66 (78.8) 79/98 (80.6)
cant/subthreshold
insomnia
Moderate/severe 14/66(21.2) 19/98 (19.4)
insomnia
PHQS8 category, n (%) 10/179 (5.6)
None/mild depression  49/64 (76.6) 76/94 (80.9)
Moderate/severe 15/64 (23.4) 18/4 (19.2)
depression
GAD?7 category, n (%) 11/179 (6.2)
None/mild anxiety 56/62 (90.3) 87/95 (91.6)
Moderate/severe 6/62 (9.7) 8/95 (8.4)
anxiety

3Excluding those who reported a treatment duration of >80 months in line with study mailing time line. "Sudden headache,
tender scalp, problems with vision, jaw pain. “Fever, loss of appetite, weight loss. *Value suppressed owing to cell
count<5. N/A: not applicable; NRS: numerical rating scale; Q1: quartile 1; Q3: quartile 3 IMD: Indices of Multiple
Deprivation; EQ5D: EuroQolL; FACIT: fatigue Functional Assessment of Chronic lliness Therapy - Fatigue Scale; PHQ:
Patient Health Questionnaire; GAD: Generalised Anxiety Disorder; ISI: Insomnia Severity Index; mHAQ: modified Health
Assessment Questionnaire.

The only clear indicator of long-term treatment was prognosis at an early enough stage to suggest who
the trajectory of pain and stiffness over the first 2 years needs specialist referral for glucocorticoid-sparing treat-
of the condition. This is unlikely to aid in understanding ment. It might, however, be possible for general

6 https://academic.oup.com/rheumap
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TasLeE 2 Changes in PMR symptoms and general health between baseline and 1 and 4 months with and without contin-
ued glucocorticoid treatment at long-term follow-up

PMR still treated, PMR treatment stopped, Missing,
n/N (%) n/N (%) n/N (%)
67/167 (40.1) 100/167 (59.9) 27/197 (13.7)

Pain and stiffness class membership over 2 years, n/N (%) 0

1: sustained symptoms (1.5) (1.0

2: partial recovery, sustained moderate symptoms 23/67 (34.3) 19/100 (19.0)

3: recovery before worsening 17/67 (25.4) 11/100 (11.0)

4: rapid and sustained recovery 15/67 (22.4) 46/100 (46.0)

5: slow and continuous recovery 11/67 (16.4) 23/100 (23.0)

1 month

PMR symptoms

Pain severity (0-10 NRS; higher score = more intense 1.59 (1.55, 1.63) 1.60 (1.57,1.63) 4/179 (2.2)
pain), adjusted mean (95% ClI)

Stiffness severity (0-10 NRS; higher score = worse 1.66 (1.63. 1.70) 1.65 (1.63. 1.67) 4/179 (2.2)
stiffness), adjusted mean (95% ClI)

Time of day when stiffness is experienced, adjusted
percentage (95% CI)®

None 23.2 (22.6, 23.8) 31.6 3/179(1.7)

Morning 64.1 62.5 3/179 (1.7)

Lunchtime 13.9(12.7,15.0) 14.9(13.6, 16.2) 3/179 (1.7)

Afternoon 20.9 13.9 (13.1, 14.6) 3/179 (1.7)

Early evening 27.7 18.7 (18.0, 19.3) 3/179 (1.7)

Late evening 34.0(33.0, 34.9) 22.9(21.9, 24.0) 3/17991.7)

During the night 16.9 (16.0, 17.7) 20.3(19.0, 21.6) 3/179 (1.7)

General health

mHAQ score (higher score = poorer function), adjusted 0.28 (0.26, 0.30) 0.29 (0.28, 0.31) 4/179 (2.2)
mean (95% ClI)

FACIT-fatigue score (higher score = less fatigue), adjusted  41.53 (41.07, 42.00) 41.28 (40.90, 41.66) 4/179 (2.2)
mean (95% ClI)

ISI moderate/severe insomnia, adjusted probability 36.7 (34.7, 38.8) 39.0 (35.7, 42.3) 6/179 (3.4)
(95% Cl)

PHQ8 moderate/severe depression, adjusted probability 12.1(9.80 14.4) 11.0(8.9, 13.0) 14/179 (7.8)

(95% Cl)

GAD7 moderate/severe anxiety, adjusted probability 9.4 (6.6, 12.1) 12.7 (10.6, 14.8) 11/179 (6.1)
(95% Cl)

4 months

PMR symptoms

Pain severity (0-10 NRS; higher score = more intense 2.00(1.97, 2.03) 2.01(1.99, 2.04) 5/179 (2.8)
pain), adjusted mean (95% ClI)

Stiffness severity (0-10 NRS; higher score = worse 2.26 (2.07, 2.45) 2.35(2.22.2.48) 6/179 (3.4)
stiffness), adjusted mean (95% ClI)

Time of day when stiffness is experienced, n (%)

None 0.26 0.23 4/179 (2.2)

Morning 72.4(71.8,72.9) 0.67 6/179 (3.4)

Lunchtime 11.1 (10.8.11.4) 21.4(20.5, 22.4) 6/179 (3.4)

Afternoon 16.4 (16.0, 16.8) 25.3 (23.6, 27.0) 6/179 (3.4)

Early evening 25.6 (25.1, 26.2) 23.6 (22.4, 24.9) 6/179 (3.4)

Late evening 34.5(33.5, 35.5) 34.8(32.7, 36.9) 6/179 (3.4)

During the night 17.2(16.3, 18.0) 28.0(27.3, 28.7) 6/179 (3.4)

General health

mHAQ score (higher score = poorer function), adjusted 0.39 (0.36, 0.43) 0.37 (0.34, 0.39) 4/179 (2.2)

mean (95% ClI)

#Where no Cl is given, the value is the raw percentage, because the model was not adjusted for the baseline value owing
to perfect prediction. *Value suppressed owing to cell count <5. NRS: numerical rating scale.

https://academic.oup.com/rheumap 7



Sara Muller et al.

TaBLe 3 Self-reported medications at baseline

Medication

PMR still treated
[67 (40.1)]

Paracetamol 25/67 (37.3)
Paracetamol and codeine 11/67 (16.4)
NSAIDs 6.0)
Strong prescription painkillers 6/67 (9.0)
Proton pump inhibitors 44/67 (65.7)
Calcium and vitamin D 45/67 (67.2)
Bone protection 21/67 (31.3)
AZA 0
MTX (3.0
Anti-anxiety drugs/antidepressants 5/67 (7.5)

Current at long-term follow-up years, n (%)

Before PMR diagnosis, n (%)

PMR
treatment
stopped
[100 (59.9)]

PMR still
treated
[67 (40.1)]

PMR treatment stopped
[100 (59.9)]

45/100 (45.0) 19/67 (28.4) 36/100 (36.0)
17/100 (17.0) 6/67 (9.0) 11/100 (11.0)
12/100 (12.0) 7/67 (10.5) 17/100 (17.0)
12/100 (12.0) 6.0 8/100 (8.0)
41/100 (41.0) 12/67 (17.9) 17/100 (17.0)
27/100 (27.0) 6.0 11/100 (11.0)

8/1 oo (8.0) (1.5 7/ oo (7.0)

0
(2.0) (1.5) o

10/100 (10.0) @.5) 10/100 (10.0)

Participants could report using a medication in both time periods. Participants were not asked to specify that this was for

their PMR. *Value suppressed owing to cell count <5.

practitioners (GPs) to identify people within this 2-year
period who report sustained high levels of symptoms
and to enhance the monitoring of these patients.

The finding of prolonged treatment for 40% of people
is congruent with the findings from an American cohort
[10], in which the median time to treatment discontinua-
tion was 5.95years, although it is higher than the esti-
mated 25% still using glucocorticoids 5years after
diagnosis in a recent meta-analysis [12]. In the UK
Clinical Practice Research Datalink, the median time for
continuous treatment after diagnosis (defined as
<90days between prescriptions) was reported to be
15.8 months, with 25% receiving treatment for >4 years
in total [11]. In the present study, we do not know
whether treatment was stopped and restarted between
follow-ups. Regardless of the cause and effect of this
prolonged treatment, it has been shown to be of con-
cern to patients [6, 7], and there is evidence for the de-
velopment of iatrogenic morbidities, even at relatively
low doses of glucocorticoid [25].

This study has numerous strengths, including recruit-
ment and follow-up in real time from primary care. This
will reduce recall bias (although some might remain in
terms of duration of glucocorticoid treatment reported in
the LTFU questionnaire, especially in those patients no
longer taking glucocorticoids) and provides a more repre-
sentative sample than might be the case in samples
recruited from specialist care settings, given that the ma-
jority of patients in the UK are diagnosed and managed
exclusively in general practice [26, 27]. Although it could
be argued that the GP diagnosis of PMR might be less ac-
curate than a diagnosis made by a rheumatologist, we did
not exclude those with a diagnosis made by a specialist,
and GPs were provided with diagnostic guidelines from
the British Society for Rheumatology [4] to support

accurate participant recruitment. The age and gender pro-
file of the present cohort is similar to those reported in
studies in specialist settings, and we have previously con-
ducted sensitivity analyses, producing similar findings in a
subgroup of the cohort meeting a stricter definition of
PMR at baseline [14].

The level of loss to follow-up at the LTFU stage is to be
expected from a longitudinal cohort of older people. A
large contributor to study attrition was the withdrawal of
GP practices from the study, often attributable to compet-
ing clinical pressures and changes in GP administrative
arrangements. Although the smaller numbers will result in
less stable statistical estimates, we think this is unlikely to
result in substantial differences between responders and
non-responders, because practice withdrawal was not re-
lated to the PMR status of patients. The number of early
disease characteristics (at baseline, 1- and 4-month
follow-ups) considered in the analysis, combined with the
relatively small sample size, increases the chances of a
type | error (i.e. a falsely significant finding). To counteract
this possibility, we have avoided over-interpretation of the
findings. We have also chosen not to attempt to fit formal
prognosis models, which would risk being under-powered
and of less use to clinicians.

Previous work in this cohort has suggested that there are
potentially subtypes of PMR [14]. Although the present
study has not enabled us to identify these subtypes at an
earlier point in the disease course, the association of these
classes of individuals, based on pain and stiffness scores
over 2years, with the continued use of glucocorticoids a
median of 5years after diagnosis provides further evidence
of these subtypes. Cessation of treatment after 5years was
more likely in those considered to have rapid and sustained
or slow and continuous recovery than those classified as
partial recovery, sustained moderate symptoms or recovery
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before worsening. This strengthens the need for on-going
and close monitoring of PMR patients over the long term
and, as advised by guidance, referral for specialist review
either in circumstances when symptoms persist (reflecting
the group with sustained moderate symptoms) or if people
are still taking glucocorticoids by 2 years [4]. However, refer-
ral might also be considered if patients fall into the classes
described above, which are associated with prolonged glu-
cocorticoid treatment.

Although there are some limitations to this study, in-
cluding the self-reported nature of the data and lack
of information on inflammatory markers, there is evi-
dence that many chronic conditions are well reported
by research participants [28, 29]. The notable excep-
tion to this is the ability of participants to self-report
subtypes of arthritis, which might explain the high
prevalence of reported RA [30]. Also, we did not have
records on the concomitant presence of GCA, which
often co-occurs with PMR and requires a higher start-
ing dose of glucocorticoids but has previously been
shown to have a shorter duration of treatment [31].
Nor were we able to investigate the effect of the par-
ticipants’ general practice on continued glucocorticoid
use, owing to the small numbers of participants
recruited from each practice. However, we are not
aware of any other cohorts as detailed, representative
or large as the one in the present study in which to
take forward a prognosis model for treatment cessa-
tion in PMR. If it were possible to set up a new study
in which to attempt to fit such a model, it would ex-
pensive and time consuming. It is therefore unlikely
that the PMR research community will be able to pre-
dict who requires early specialist referral for glucocor-
ticoid-sparing treatment in the foreseeable future.
With this in mind, and with clear evidence that gluco-
corticoid medication and its withdrawal are major con-
cerns for patients [6, 7], clinicians should give careful
consideration to how treatment and its potential side-
effects are managed in PMR. This might be possible
through structured regular reviews, perhaps with other
members of the multidisciplinary team, such as nurses
or pharmacists, to identify when moderate symptoms
persist or when glucocorticoid reduction is not pro-
ceeding as expected [32]. Research should also work
towards safe and cost-effective alternative and ad-
junct treatments.
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