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There has been little change in diagnostic and
management approaches for polymyalgia rheumatica
(PMR) since the 1950s. In the past decade, major
advances have occurred in our understanding of the
condition’s unique pathology and the potential role
for imaging in confirming its diagnosis. With recent
US FDA approval of the first biologic agent for
relapsing disease, modern medicine may soon
become a reality for patients with PMR.

KEY POINTS

Polymyalgia rheumatica (PMR) is characterised by sudden,
profound pain and stiffness at the shoulders and hips,
leading to significant disability and psychological distress
among affected individuals.

« About 20% of PMR cases overlap with giant cell arteritis,
emphasising the need for vigilant assessment of cranial
and large-vessel symptoms, including visual change, which
necessitates immediate referral for ophthalmic assessment.

o Although no specific autoantibody exists for PMR diagnosis,

the diagnostic approach should exclude relevant differential

diagnoses, such as rheumatoid arthritis, and may be
complemented by modern imaging techniques such as
ultrasound, MRI and 18F-fluorodeoxyglucose positron
emission tomography/computed tomography.

Prednisolone remains the primary treatment, but recent

studies have challenged the utility of traditional tapering

strategies because of the development of persistent symptoms
in many patients and long-term steroid-related risks.

Steroid-sparing agents, including the biologic agents

sarilumab, tocilizumab and rituximab, have shown promise

in recent randomised clinical trials, potentially transforming
the future of PMR management.
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olymyalgia rheumatica (PMR) is the most common
inflammatory rheumatic disease among patients 50 years
ofage and older, with a peak incidence in the eighth decade
and lifetime prevalence of 2.43% in women and 1.66% in
men."? Until recently, the exact cause of the profound shoulder
and hip pain and stiffness associated with PMR was elusive. With
the aid of modern imaging techniques, PMR is now recognised
byits distinctive pattern of inflammation at key musculotendinous
structures (Figure 1).> Ultrasound findings such as subacromial
and trochanteric bursitis and biceps tenosynovitis may be used
to compliment the traditional clinical approach to diagnosis.*
Furthermore, although prednisolone remains the mainstay of
PMR treatment, increased recognition of a relapsing disease
phenotype and greater appreciation of the risks associated with
long-term low-dose glucocorticoid therapy have prompted a
rethink of the current management paradigm to one that incor-
porates steroid-sparing agents and disease-modifying antirheu-
matic drugs (DMARDs). This article discusses the diagnostic
work-up for patients with suspected PMR, as well as the manage-
ment approaches for newly diagnosed and relapsing disease.

Clinical presentation and diagnostic work-up for
polymyalgia rheumatica

Patients with PMR typically describe a sudden onset of pain and
stiffness at both of their shoulder and hip joints (Table 1). These
symptoms result in profound disability and, consequently, signif-
icant psychological distress, with the acuity and severity often
leading affected individuals to believe they have developed a
life-threatening illness.” The degree and duration of stiffness are
similarly a key point of clinical differentiation from other forms
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ofinflammatory arthritis, such as rheuma-
toid arthritis (RA) or psoriatic arthritis; the
stiffness predominates in the early hours of
the morning, but can persist to a lesser
degree all day and tends to worsen following
periods of inactivity. Eliciting a history of
pain in the buttocks, posterior thighs and
behind the knees can be particularly helpful
owing to recognised involvement of the
hamstring tendons at their anatomical ori-
gin (the ischial tuberosities) and insertion
(at the medial tibial condyle).®

An overlap between PMR and its
related condition giant cell arteritis (GCA)
occurs in about 20% of PMR cases,
although up to 50% of patients diagnosed
with GCA experience musculoskeletal
symptoms consistent with PMR.” It is
therefore imperative that clinical features
suggestive of both cranial and large-vessel
(involving the aorta and its main branches)
GCA are sought in individuals suspected
of having PMR, including a persistent
headache, scalp or temporal artery ten-
derness, jaw claudication or constitutional
symptoms (fatigue, fevers or night sweats
and unintentional loss of weight). Any
change in vision may indicate acute ischae-
mic optic neuropathy, which can result in
irreversible blindness and should prompt
immediate referral for ophthalmological
assessment and consideration of intrave-
nous pulse methylprednisolone therapy.
Similarly, in recognition of this risk, empiric
high-dose prednisolone (50 mg/day) must
be commenced in patients with other sug-
gestive GCA symptoms who are awaiting
appropriate diagnostic tests (temporal
artery biopsy for cranial disease, and
advanced imaging modalities including
positron emission tomography/computed
tomography [PET/CT] or magnetic reso-
nance angiography to assess for large
vessel involvement).

Pain and swelling of the hand and wrist
joints can suggest an alternative inflam-
matory arthritis diagnosis; however, this
manifestation is recognised to occur in about
half of all patients with PMR.® Although
tenosynovitis occurs frequently in PMR,
little difference has been found in the rates
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Figure 1. A depiction of characteristic sites of musculotendinous inflammation in polymyalgia
rheumatica and its overlap with the related condition, GCA.

Abbreviation: GCA = giant cell arteritis.
Figure courtesy of Dr Levent Efe.

of synovitis and bone erosions compared
with healthy controls.’ This predilection for
tendon involvement can lead to the devel-
opment of carpal tunnel syndrome (due to
local compression of the median nerve) and,
when particularly severe, remitting sero-
negative synovitis with peripheral oedema
syndrome, characterised by diffuse, glove-
like swelling of the hands. Generally, such
manifestations are profoundly steroid-
responsive and hence may also emerge for
the first time when prednisolone is weaned.

There is no recognised pathogenic
autoantibody associated with PMR. Initial
investigations therefore aim to exclude
relevant differential diagnoses including:
o RA (theumatoid factor and anticyclic

citrullinated peptide antibodies

[anti-CCP])

o connective tissue diseases

(antinuclear antibody [ANA])

o small-vessel vasculitis (antineutrophil
cytoplasmic antibodies [ANCA])
» myositis (creatinine kinase [CK])
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POLYMYALGIA RHEUMATICA continued

POLYMYALGIA RHEUMATICA

Demographics Symptoms

Examination

TABLE 1. DISTINGUISHING CLINICAL FEATURES AND SUGGESTED DIAGNOSTIC WORK-UP FOR PATIENTS WITH SUSPECTED

Pathology

e Always 240 years | Pain distribution:
of age
¢ Predominantly

Caucasian

¢ lateral hips

¢ behind the knees

* neck and shoulders, particularly biceps

¢ buttocks and posterior thighs

e Tenderness at sites
of musculotendinous
inflammation (e.g.
trochanteric bursitis,
posteromedial knee)

Stiffness:

¢ severe and prolonged

Significant pain and
restricted range of

Disability:

 difficulty getting out of bed
 difficulty getting up from a chair
 difficulty with grooming and dressing

motion at both
shoulders or the hips

Nonspecific but suggestive findings include:

 elevated CRP level and ESR

* normocytic anaemia and thrombocytosis
on FBE

e often mildly deranged LFTs

¢ excluding the feet

Peripheral joint involvement: o
¢ knees in 75% of cases
e wrists or hands in 50% of cases

Tenosynovitis, leading
to carpal tunnel and
RS3PE syndromes

¢ Wrist joint synovitis

Abbreviations: Anti-CCP = anticyclic citrullinated peptide antibody; ANA = antinuclear antibody; ANCA = antineutrophil cytoplasmic antibody; BMD = bone mineral density; CK = creatine
kinase; CMP = calcium/magnesium/phosphate; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; FBE = full blood examination; HbA1c = glycated haemoglobin;
LFT = liver function test; MCS = microscopy/sensitivity/culture; RS3PE = remitting seronegative synovitis with pitting oedema; TSH = thyroid-stimulating hormone.

Exclude differential diagnoses:
* check rheumatoid factor, anti-CCP, ANA,
ANCA, CK, TSH, CMP and urine MCS

Risk assessment for steroid-related side effects:
* measure HbA4. level
¢ measure vitamin D level and perform BMD scan

o hypothyroidism (thyroid-stimulating
hormone [TSH])

« infection (urine microscopy, culture
and sensitivity [MCS])

« malignancy (calcium).

Nonspecific findings that can be sup-
portive of a PMR diagnosis include normo-
cytic anaemia and thrombocytosis on full
blood count and mildly deranged liver
function test results (typically an obstructive
or mixed pattern). These abnormalities are
reflective of high levels of interleukin-6
(IL-6) in the peripheral circulation, which
is known to be the predominant cytokine
driving PMR*" The systemic markers of
inflammation, C-reactive protein (CRP)
and the erythrocyte sedimentation rate
(ESR), are usually elevated two- to tenfold
their normal ranges; however, a subset of
patients with PMR may present with normal
levels (7 to 20%).”'* Finally, it is worthwhile
assessing each patient’s risk of developing
steroid-related side effects, including diabe-
tes mellitus and osteoporosis, from the outset
and re-evaluating these at regular intervals
thereafter (every three to six months for
diabetes and annually for osteoporosis).
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Imaging

Although imaging is not needed to diag-
nose PMR, it can be a helpful addition in
certain cases, including in patients present-
ing with atypical clinical features (e.g. nor-
mal CRPlevel and ESR) or an unacceptably
high risk of glucocorticoid-induced adverse
events (e.g. poorly controlled diabetes,
established osteoporosis), or if there is con-
cern about concomitant large-vessel GCA
(e.g. profound constitutional symptoms).
Imaging may reduce the likelihood of mis-
classification, with 11% of patients eventu-
ally being given an alternative diagnosis in
a 10-year follow-up study.”* In Table 2, the
features of PMR detectable using modern
imaging techniques are outlined, alongside
the relevant advantages and disadvantages
of each modality.

Ultrasound

On ultrasound, bilateral subacromial-
subdeltoid bursitis represents the imaging
hallmark of PMR (sensitivity, 66%; speci-
ficity, 89%)."*'> Additional suggestive
features include biceps tenosynovitis and
bilateral trochanteric bursitis; however,
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synovitis at the glenohumeral or hip joints
are less discriminatory from a diagnostic
standpoint.”” Again, this reflects the key
difference in PMR’s pathology compared
with analogous rheumatic diseases - its
predominance for periarticular musculo-
tendinous structures. Although individual
abnormalities may be seen, for example,
in a patient with rotator cuff disease, it is
the combination of these findings at both
shoulders or one shoulder and one hip
that increases the likelihood of a PMR
diagnosis.* Accordingly, this is reflected
in the 2012 European League Against
Rheumatism/American College of Rheu-
matology Classification Criteria with the
inclusion of an optional ultrasound
scoring component. There is presently
insufficient evidence however to advocate
for routinely scanning the temporal arteries
or great vessels in patients with suspected
PMR if symptoms suggestive of concom-
itant GCA are not present.

Magnetic resonance imaging
Magnetic resonance imaging (MRI) can
detect the same inflammatory changes as



Specifications

TABLE 2. KEY FINDINGS, ADVANTAGES AND DISADVANTAGES OF IMAGING MODALITIES USED FOR POLYMYALGIA RHEUMATICA

Imaging modalities

Ultrasound MRI PET/CT
Site e Shoulders » Site-specific Whole body:
* Hips * skull vertex to below knees with potential for
* Peripheral joints dedicated hand views
Key findings e Subacromial bursitis ¢ Peritendonitis Abnormal 18F-FDG uptake:
* Biceps tenosynovitis ¢ Myofascial lesions * periarticular shoulder
e Trochanteric bursitis e periarticular hip
¢ Joint synovitis or * trochanteric regions
effusion e interspinous regions

* adjacent to ischial tuberosities and
posteromedial knee (hamstring peritendonitis)
¢ volar hand (flexor tenosynovitis)

Ability to detect concomitant Yes, but not at the thoracic | Possible with MRA Yes

large-vessel GCA aorta

Radiation Nil Nil Moderate (9.05 mSv)
Cost Low Intermediate High

Accessibility Radiology provider Radiology provider Tertiary centre
Diagnosis Improves specificity Pelvis is preferred site Potential gold standard

Disease monitoring

Limited evidence

Abbreviations: GCA = giant cell arteritis; 18F-FDG = 18F-fluorodeoxyglucose; MRA = magnetic resonance angiography;
PET/CT = positron emission tomography/computed tomography.

Limited evidence

Limited evidence

MRI = magnetic resonance imaging; mSv = millisievert;

those detected using ultrasound, but with
superior sensitivity and specificity.”” Addi-
tionally, MRI can identify newly recog-
nised imaging features of PMR, including
peritendonitis and myofascial inflam-
matory lesions.'*"” Peritendonitis is known
to correlate anatomically with areas of
periarticular inflammation routinely
visualised at the shoulder and hip joints
in patients with PMR. On the other hand,
myofascial inflammatory lesions, defined
by high T2-short tau inversion recovery
(STIR) signal within the affected muscle
or the formation of a line around it, are
less frequently observed. The finding is
unique to PMR and likely reflects inflam-
mation from the affected peritendon
extending across the musculotendinous
junction into the adjacent perimysium.
Using magnetic resonance angiography,
it is additionally possible to detect con-
centric wall thickening and mural contrast
enhancement consistent with large vessel
vasculitis in GCA.

Positron emission tomography/
computed tomography

The most significant breakthrough for
PMR in recent years involves the recog-
nition of 18F-fluorodeoxyglucose
(18F-FDG) PET/CT as a ‘one-stop shop’
for diagnosis given its capacity to docu-
ment distinctive pathology throughout
the whole body, assess for concomitant
large-vessel GCA and exclude relevant
differentials such as infection and
malignancy.”® As with other imaging
modalities, individual musculoskeletal
findings are insufficient for diagnostic
purposes; however, the presence of
abnormalities at three sites has been
shown to achieve sensitivity (90.9%) and
specificity (92.4%) values far exceeding
those achieved by clinical classification
criteria. Examples of characteristic PMR
findings on whole-body PET/CT are
demonstrated in Figure 2. Availability,
cost and radiation exposure represent
drawbacks to the routine use of this
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technology as part of the diagnostic
work-up for suspected PMR.

Initial treatment and disease
activity assessment

Prednisolone remains the initial treatment
of choice for PMR, with a recommended
dose of 12.5 to 25 mg daily. Evidence-based
guidelines suggest then gradual tapering
over 12 to 18 months until complete
cessation.'*?* Unfortunately, this approach
appears inconsistent with the natural
history of the disease experienced by most
patients with PMR. A recent study found
50% of patients still required gluco-
corticoid therapy beyond two years, and
another study documented 40.1% of
participants taking prednisolone at a
median 5.16 years follow up.>*' Increas-
ingly, the adverse impacts of long-term,
low-dose steroids are also being recog-
nised. Twice as many patients with PMR
experience glucocorticoid-induced side
effects than those with RA (due to earlier
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POLYMYALGIA RHEUMATICA continued
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Figure 2. Examples of abnormal 18F-fluorodeoxyglucose uptake, as shown by the white arrows, at
characteristic sites on whole-body positron emission tomography/computed tomography in

polymyalgia rheumatica.
Figure courtesy of Dr Aurora Poon.

DMARD introduction), and a large
primary care cohort study also showed
that patients taking prednisolone at a dose
less than 5mg daily had a 40% increased
risk of both infection and major adverse
cardiovascular events.”>**

Assessing PMR disease activity can be
difficult owing to the absence of a vali-
dated biomarker. Relapse is arbitrarily
defined as the return of symptoms in
combination with elevated markers of
systemic inflammation. However, a nor-
mal CRP level and ESR have been docu-
mented in up to 25% of patients with PMR
experiencing disease relapse.” Although
the use of imaging for disease activity
assessment is in its infancy, improvements
following treatment have been consistently
observed on ultrasound, MRIand PET/CT
compared with findings at diagnosis.** As
complete resolution of abnormalities occurs
infrequently, the significance of persistent
imaging features is unknown and is an
area of ongoing research. Further evalu-
ation for concomitant GCA should be
considered in patients with persistently
elevated CRP levels or ESR despite clini-
cally quiescent PMR and in those with
intractable symptomatology; the latter
may be due to large vessel involvement,
as shown in more than 60% of cases in a
recent PET/CT study.”
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Relapsing disease

Current guidelines advocate for specialist
referral with a view to consider a steroid-
sparing agent in patients with PMR who
have experienced recurrent relapse, along
with those who exhibit an inadequate
response to initial prednisolone dosing
or who have an unacceptably high risk
of glucocorticoid-induced adverse
events.”” Methotrexate is considered the
first-line DMARD, although evidence
to support its efficacy is mixed.** The
use of biologic medications represents
an exciting new frontier in PMR research,
with the potential for application in
future clinical practice. In the past two
years, three randomised controlled trials
(PMR-SPARE, SEMAPHORE and
BRIDGE-PMR) showed higher rates
of glucocorticoid-free remission and
lower cumulative prednisolone doses in
patients with PMR treated with the IL-6
blocker, tocilizumab, or the B-cell-
depleting drug, rituximab.**>¢ Results of
the pivotal SAPHYR study, which eval-
uated sarilumab (a monoclonal antibody
that targets IL-6 receptors), have sub-
sequently led to the US FDA approving
this medication as the first biologic for
relapsing PMR.” In Australia, none of
these options are available yet on the PBS
for this indication; however, the future
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is nonetheless looking brighter for
patients with PMR courtesy of a shift
away from steroid monotherapy as an
acceptable long-term management
strategy.

Conclusion

PMR is a common inflammatory condi-
tion that disproportionately affects older
adults and women. Its unique pathology
at musculotendinous structures has
become apparent in recent years and
facilitated major advances in the approach
to its diagnosis. Moving forward, biologic
medications will most likely be adopted
to manage relapsing disease, thereby
propelling PMR into the modern medi-
cine era. MT
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