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ABSTRACT

Objectives: This study aimed to update the European Alliance of Associations for Rheumatology
(EULAR) recommendations for management of polymyalgia rheumatica (PMR), giant cell arteri-
tis (GCA), and Takayasu arteritis (TAK).

Methods: Following EULAR standard operating procedures, systematic literature reviews identi-
fied data published since the previous versions for PMR (2015) and for GCA/TAK (2018). An
international task force discussed the evidence, and following a structured voting process, cre-
ated overarching principles, recommendations, and quality indicators.

Results: The task force agreed on 4 overarching principles, 12 recommendations, and 2 quality
indicators. All patients with suspected PMR, GCA, or TAK should be referred for specialist assess-
ment and those with suspected GCA within 24 hours. In patients with a strong clinical suspicion
of GCA, treatment with glucocorticoids (GCs) should be commenced without delay, while wait-
ing for the results of confirmatory investigations. For most patients with suspected PMR or TAK,
treatment with GC can be delayed until the diagnosis is confirmed. For induction of remission,
GC should be initiated at a dose of 15 to 25 mg/day prednisone-equivalent for PMR and 40 to
60 mg for GCA or TAK. Guidance on GC tapering is provided. Adjunctive therapy is recom-
mended for selected patients with PMR or GCA using either interleukin (IL)-6 receptor inhibitors
for PMR and GCA or upadacitinib for GCA. Methotrexate may be an alternative. GC-sparing
agents should be given in combination with GC to all patients with TAK. All overarching princi-
ples and recommendations met with high levels of agreement.

Conclusions: Updated guidance on management of PMR and large vessel vasculitis is provided in
a single set of practical recommendations and algorithms.

INTRODUCTION

recommendations were updated in 2018 [8]. Therapeutic and
diagnostic advances have necessitated the update of these rec-

Polymyalgia rheumatica (PMR) is one of the commonest
rheumatic diseases with an annual incidence of >110,/100 000
population over the age of 50 in a northern European population
[1,2]. Takayasu arteritis (TAK) and giant cell arteritis (GCA) are
the 2 most recognised forms of primary large vessel vasculitis
(LVV). Primary LVV have an annual incidence of <6/100 000
[3]. The incidence of GCA is much higher in people >50 years of
age and is highest in Scandinavia (14.6-43.6/100 000) [4]. The
worldwide annual incidence of TAK is 0.1/100 000 [5].

European Alliance of Associations for Rheumatology
(EULAR) first endorsed recommendations for the management
of LVV in 2009 and for PMR in 2015 [6,7]. The LVV

ommendations. There are significant similarities in the patho-
physiology of GCA and TAK [9,10] and the clinical
presentations of PMR and GCA [11,12]. This overlap has led to
this effort of addressing the management of PMR, GCA, and TAK
in a single set of recommendations. These recommendations do
not include the management of secondary large vessel vasculiti-
des (eg, IgG4-related disease), mimics (eg, paraneoplastic pre-
sentations), or iatrogenic causes (eg, checkpoint inhibitor-
related syndromes). The recommendations are meant for use by
clinicians caring for patients with PMR and LVV, including
nurses and other health professionals; trainees at all levels; and
funding and regulatory authorities.



C.B. Mukhtyar et al.
METHODS

These recommendations have been developed according to
EULAR standardised operating procedures [13]. CBM and BH
convened a task force of 28 members represent 13 European
countries, Canada, India, and the USA (Supplementary Table
S1). A steering committee consisting of the convenors, method-
ologists, fellows, and 2 additional task force members (SM and
GD) guided the development of the project.

After studying the previous versions of the recommendations,
a survey of the task force was conducted to identify potential
topics for a systematic literature review (SLR) based on key
questions from the SLRs informing the previous recommenda-
tions. Following collation, a prioritisation exercise allowed final
selection of the topics that were converted into conceptual
domains used to build questions in the form of Population, Inter-
vention, Comparator, Outcome format to underpin the SLR.
Three SLRs were performed from the date of the SLRs for the
previous recommendations [14—16] and updated to December
31, 2024 [17,18]. The identified literature was appraised using
the Cochrane risk of bias 2 tool for randomised controlled trials
(RCTs) and the Newcastle-Ottawa scale for cohort and case
—control studies [19]. The results were discussed with the task
force at an online meeting and converted into draft statements
which were refined at a face-to-face meeting. The statements
were created de novo but maintaining the sentiment and phrase-
ology of previous recommendations where possible. Consensus
was defined as >75% vote in favour of the recommendations in
the first round (or >67% and >50% in a second and third round,
respectively). If multiple rounds of voting were necessary, dis-
cussion took place in between voting rounds to modify the
drafted recommendations. Following the face-to-face meeting,
the Oxford Centre of Evidence-Based Medicine (2011) levels of
evidence were used to determine the level of evidence (LoE) for
each recommendation [20]. The final level of agreement (LoA)
for each of the recommendations was conducted after the meet-
ing via an anonymous survey. This was based on a numeric rat-
ing scale ranging from 0 (do not agree at all) to 10 (fully agree).
Following scoring for feasibility/implementation and impact, 2
recommendations with high scores for both domains were
selected for determining quality indicators.

The final manuscript was reviewed and approved by all task
force members, as well as the EULAR Council.

RESULTS

The task force suggested 76 topics, of which 42 were selected
for conversion into 12 conceptual domains to underpin the SLRs
[17,18]. The task force presents a single set of recommendations
with 4 overarching principles and 12 recommendations sum-
marised in Figures 1 to 3 and Table 1. Five recommendations
are completely new, and 7 recommendations, although created
new, are updates of previous versions. A new research agenda
has been proposed (Box 1). Throughout this document, the dos-
ages of GC refer to prednis(ol)one equivalents.

Overarching principles

A. All decisions regarding management should be made
in partnership between the clinician and the patient
after an informed discussion highlighting the pros and
cons, considering efficacy, safety and costs.

The diagnoses of PMR, GCA, or TAK are distressing and are com-

pounded by the effects of glucocorticoid (GC) therapy. This

includes both early (increased infection risk, emotional lability,
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neuropsychiatric effects, etc.) and late (osteoporosis, glucose
intolerance, cardiovascular complications, etc.) effects. The intro-
duction of adjunctive immunosuppressive treatment is associated
with its own set of problems, including self-injection, planning
life around monitoring of the drug, access to medications, etc.
The clinician—patient relationship ideally helps address these dif-
ficult decisions with the help of information, unbiased discussion
of the pros and cons of medication, and explanation of the reali-
ties of navigating the health care system.

B. A diagnosis of PMR, GCA, or TAK is based on signs and
symptoms, and, in patients with suspected GCA or TAK,
confirmed by imaging or biopsy findings. Classification
criteria should not be used for diagnosis. A best fit diag-
nosis can be used to follow these recommendations.

Clinical context is paramount but there is need to base diagno-
sis on objective measures such as imaging and/or histopathol-
ogy. Signs and symptoms of PMR and LVV can be nonspecific
and need a complement of tests that allow confirmation of
diagnosis and appreciation of disease extent. PMR does not
have a diagnostic test; the diagnosis is based on the combina-
tion of typical signs and symptoms and ruling out mimickers.
Classification criteria are used to identify homogenous patient
groups for research that most accurately represent the disease
in question, thereby enhancing the confidence of the study
results. Such criteria are typically intended to be highly spe-
cific, thus leaving some patients without a diagnostic label
unless clinicians use a best fit diagnosis. The use of classifica-
tion criteria may inform the clinician, but they cannot be used
to make a diagnosis.

C. Patients should have access to education focusing on
the impact of PMR, GCA, or TAK, key warning symp-
toms, and treatment, including treatment-related
complications.

PMR, GCA, and TAK are life-changing diseases. The burden of
these diseases and their treatments may mean that it is not
possible to reach premorbid levels of functioning. Ongoing
availability of information regarding the impact of the disease,
the goal of treatment, the warning symptoms of relapse includ-
ing the potential for PMR to relapse as GCA, and damage from
disease and treatment, will help a patient navigate the uncer-
tainties that they face. This could be done by a physician, a
specialist nurse, or other health care specialists with relevant
expertise to set realistic expectations and improve the patient
experience.

D. Patients with LVV should be screened for treatment-
related and cardiovascular comorbidities. Prophy-
lactic treatment and lifestyle interventions may
reduce cardiovascular risk and treatment-related
complications.

Patients with LVV are at a higher risk of cardiovascular disease
as a function of their exposure to GC as well as widespread vas-
cular inflammation. The use of high-dose GC leading to sudden
and significant weight gain could be mitigated by prophylactic
dietary and lifestyle measures. Advice about diet, exercise,
monitoring of cardiovascular risk factors, glycated haemoglo-
bin, and bone protection all help to mitigate the impact of
comorbidities. The management of cardiovascular risk is cov-
ered by separate EULAR recommendations [21]. National rec-
ommendations for diabetes screening and bone health should
be followed.
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Figure 1. Management of polymyalgia rheumatica. The target is remission induction or maintenance. R, Recommendation Statement; GC, glucocorti-
coid therapy (dosages given in prednisolone or prednisone equivalents); TOC, tocilizumab 162 mg/week subcutaneously; MTX, methotrexate; SAR,
sarilumab 200 mg every 2 weeks subcutaneously.

Recommendations

Recommendation 1

All patients with suspected PMR, GCA, or TAK should be
referred for assessment to a specialist with appropriate
expertise. Patients with suspected GCA should be urgently

referred.

This recommendation from the 2018 update has been
updated to include PMR. GCA is a medical emergency with a
potential to present with and/or rapidly progress to irreversible
ischaemic damage. Patients with cranial symptoms are at high
risk of permanent vision loss and should be referred immedi-
ately. All patients with suspected GCA should be referred within
24 hours of presentation. The SLR identified 2 new studies
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Table 1
Recommendations for the management of polymyalgia rheumatica and large vessel vasculitis showing levels of evidence and agreement in the task force, fea-
sibility, and impact scores

LoE LoA % of Votes with >  Feasibility’ Mean Impact” Mean
8/10 LoA +SD +SD

Overarching principles

A. All decisions regarding management should be made in partnership between the cli- NA 9.8 100
nician and the patient after an informed discussion highlighting the pros and cons,
considering efficacy, safety, and costs.

B. A diagnosis of PMR, GCA, or TAK is based on signs and symptoms, and, in patients NA 9.8 100
with suspected GCA or TAK, confirmed by imaging or biopsy findings. Classification
criteria should not be used for diagnosis. A best fit diagnosis can be used to follow
these recommendations.

C. Patients should have access to education focusing on the impact of PMR, GCA, or TAK, NA 9.6 100
key warning symptoms, and treatment, including treatment-related complications.
D. Patients with LVV should be screened for treatment-related and cardiovascular NA 9.6 100

comorbidities. Prophylactic treatment and lifestyle interventions may reduce cardio-
vascular risk and treatment-related complications.

Recommendations

1. All patients with suspected PMR, GCA, or TAK should be referred for assessmenttoa PMR3 9.8 100 7.9+2.0 9.7 +0.7
specialist with appropriate expertise. Patients with suspected GCA should be GCA 2
urgently referred. TAK 5

2. In patients with a strong clinical suspicion of GCA, treatment with GC should be PMR4 9.5 96.4 89+1.3 9.0+1.2
commenced without delay, while waiting for the results of confirmatory investiga- GCA 4
tions. In most patients with suspected PMR or TAK, treatment with GC can be TAK 5
delayed until the diagnosis is confirmed.

3. In patients with new-onset PMR, oral GCs should be used for induction of remission, 4 9.9 100 9.0+1.3 91+1.2

at an initial dose of 15 to 25 mg/day, tapered to 10 mg/day within 1 to 2 months,
with the aim of stopping GC within 1 year. In patients with relapsing PMR, therapy
with GC should be restarted or escalated to at least the last effective dose, followed
by individualised tapering. The GC regimen should account for patient and disease
factors, and use of adjunctive therapies, to use the minimum effective dose.
4. In patients with new-onset GCA, GC should be used for induction of remission, atan 4 9.6 92.9 9.2+0.9 9.3+0.9
initial dose of 40 to 60 mg/day, tapered to 15 to 20 mg/day within 2 to 3 months,
with the aim of stopping therapy with GC within 12 to 18 months. In case of major
relapse, therapy with GC should be reinstituted or the dose escalated as for new-
onset disease. For minor relapses, the dose of GC should be increased to at least the
last effective dose. Subsequent tapering should be individualised.
5. In patients with newly diagnosed active TAK, GC should be used for induction of 5 9.6 92.9 89+1.4 9.1+1.1
remission, at an initial dose of 40 to 60 mg/day, tapered to 15 to 20 mg/day within 2
to 3 months, with the aim of stopping therapy with GC within 12 to 18 months. In
case of major relapse, therapy with GC should be reinstituted or the dose escalated as
for new-onset disease. For minor relapses, the dose of GC should be increased to at
least the last effective dose. Subsequent tapering should be individualised.
Adjunctive therapy with an IL-6R inhibitor (tocilizumab) may be considered in 1 9.5 100 8.0+1.5 88+1.1
selected patients with new-onset PMR. Adjunctive therapy with an IL-6R inhibitor
(preferably sarilumab, or tocilizumab as an alternative) should be considered in
selected patients with relapsing or refractory PMR. Methotrexate may be used as an
alternative to IL-6R inhibitors in both groups of patients.
7. Adjunctive therapy with tocilizumab or upadacitinib should be considered in 1 9.5 96.4 8.6+1.2 9.3+1.0
patients with GCA, especially those with refractory or relapsing disease, or at an
increased risk of GC-related adverse effects. Current guidance on safety of both
agents must be considered. Methotrexate may be used as an alternative.
8. Adjunctive therapy with nonbiologic disease-modifying agents should be given to all 4 9.7 96.4 9.0+1.2 9.2+1.0
patients with TAK. Tocilizumab or TNF inhibitors can be considered in case of
relapsing or refractory disease despite therapy with conventional DMARD.
The diagnosis of relapse of PMR and GCA should be based on the assessment of clini- 5 9.8 100 8.8+1.3 9.2+1.1
cal signs, symptoms, and laboratory markers, supported by imaging where needed.
In TAK, the diagnosis of relapse is substantially based on imaging in conjunction
with clinical and laboratory assessment.

o

©

10. Patients with refractory PMR, GCA, or TAK should undergo a re-evaluation of their 5 9.8 100 89+1.3 9.6 +0.9
diagnosis and be considered for referral to a specialist centre.
11. In GCA and TAK, elective endovascular interventions or reconstructive surgery 3 10.0 100 8.8 +1.0 9.2+1.0

should be performed in phases of stable remission. Arterial vessel dissection or criti-
cal vascular ischaemia requires urgent referral to a vascular team.
12. In patients with PMR, GCA and TAK, regular follow-up and monitoring of disease =~ 5 9.5 92.9 8.8+1.3 9.2+1.3
should be based on symptoms, clinical findings, and acute phase markers. Imaging
should be used to assess for damage on an individual basis in patients with GCA, and
to assess for activity and damage in all patients with TAK.

®

Feasibility assessed as follows: ‘Please rate the recommendation on its feasibility to be implemented (NRS 0-10)’

Impact was asked as follows: ‘Please rate the recommendation on its impact on quality of care (NRS 0-10)’

LOE, level of evidence; LoA, level of agreement; NA, not applicable; PMR, polymyalgia rheumatica; GCA, giant cell arteritis; TAK, Takayasu arteritis; LVV, large
vessel vasculitis; GC, glucocorticoid therapy; IL-6R, interleukin-6 receptor; DMARD, disease-modifying antirheumatic drug.
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Box 1
Research agenda for PMR, GCA, and TAK

1. To understand the clinical and prognostic significance of the presence of
imaging changes suggestive of vasculitis in patients with PMR.

2. To optimise GC tapering for each of the 3 diseases based on clinical and
laboratory parameters.

3. To comparatively study the available therapies, including combinations,
in head-to-head trials for each of the 3 diseases using laboratory parame-
ters, disease-specific outcome measures, imaging to assess structural
damage and patient-reported outcome measures.

4. To determine the length of adjunctive immunosuppression needed based
on clinical and health-economic outcomes for each of the 3 diseases.

5. To determine the long-term benefits of adjunctive immunosuppression
with respect to GC-related complications in each of the 3 diseases.

6. To determine the impact of treatments on structural vascular damage
including aortic aneurysm and vessel stenosis in GCA and TAK.

7. To discover disease-specific biomarkers for monitoring of each of the 3
diseases.

8. To determine the utility and periodicity of repeat imaging to assess
structural damage and/or disease activity for each of the 3 diseases.

9. To develop and validate activity and damage scores for each of the 3 dis-
eases using outcome measures in rheumatology (OMERACT) methodol-
ogy.

10. To determine the value of antifibrotic therapies to prevent and/or
reverse vascular structural damage in patients with GCA and TAK.

GCA, giant cell arteritis; TAK, Takayasu arteritis.

where fast-track clinics reduced the incidence of permanent
vision loss in GCA from 18.7% and 26.8% to 11.5% and 12.7%
respectively [17,22]. The residual risk of vision loss can be
related to delay in seeking medical attention [23] and vision
loss being the presenting manifestation [24]. Diagnostic path-
ways for GCA have commonly been guided by ultrasonography
as the primary diagnostic modality [25]. Sequential multimodal
diagnostics, which include histopathology and other imaging
modalities, will improve the diagnostic yield [24,26]. The full
guidance on the use of imaging tools for the diagnosis of GCA
has been covered by a separate EULAR recommendation [27].
Referral for patients with suspected PMR or TAK is less
urgent, but equally important [28]. PMR is often diagnosed and
treated in primary care [29]. In an international survey of 394
general practitioners from 11 countries, 30% used >25 mg/day
GC at diagnosis, and 25% of patients were referred for diagnos-
tic confirmation [29]. In another survey of >1200 UK general
practitioners, only 55% would routinely check C-reactive pro-
tein levels, and half would consider a trial of GC in the absence
of an acute phase response [30]. In addition to overdiagnosis,
another potential risk of a minimalist diagnostic strategy in
PMR is the under-recognition of vascular involvement. Imaging
with ultrasonography and 18F-fluorodeoxyglucose positron
emission tomography/computed tomography (18F-FDG PET/
CT) scanning can demonstrate vascular inflammation in a subset
of patients with PMR [17,31,32]. Unrecognised vascular
involvement in this clinical context is associated with higher
risk of relapses, greater use of GC, and greater progression to the
use of adjuvant immunosuppression [17,33]. In the absence of
prospective interventional studies, there is ongoing academic
debate about the need for more aggressive treatment in these
patients. The role of imaging in this subgroup needs individual
consideration. There are no new data on diagnostic pathways
for TAK. A thorough clinical and radiological vascular assess-
ment for patients with suspected TAK remains essential [6].

Recommendation 2

In patients with a strong clinical suspicion of GCA, treat-
ment with GC should be commenced without delay, while
waiting for the results of confirmatory investigations. In

Ann Rheum Dis 00 (2026) 1-16

most patients with suspected PMR or TAK, treatment with
GC can be delayed until the diagnosis is confirmed.

The recommendation to manage GCA as a medical emer-
gency with high-dose GC [34] is unchanged from previous
EULAR recommendations [6,8]. Therapy with oral GC remains
the mainstay of treatment for patients with PMR and TAK with-
out the urgency for preventing ischaemic manifestations.
Patients with suspected PMR or TAK should ideally be referred
to secondary care in the GC naive state. Response to GC is not a
sensitive test and a ‘diagnostic trial’ of GC is not recommended.
Assessing patients on GC is uniquely exigent. It rapidly closes
the window of opportunity for reliable interpretation of diagnos-
tic tests and leaves secondary care with the highly unfavourable
choice of continuing without definitive investigations or asking
patients to rapidly reduce GC and re-experience pain. Even after
coming off GC, establishing definitive diagnosis may remain
challenging [35]. For TAK, few patients may present with severe
and urgent ischaemic manifestations such as cerebrovascular
accident. However, even in that situation, it is crucial to rule out
more common causes.

In all situations, there needs to be a balance between per-
forming diagnostic tests and timely commencement of GC. For
GCA, it is in the patient’s best interest to start GC without delay,
and there is the need to ensure that services are developed to
expeditiously perform time-sensitive diagnostic investigations
[36]. Traditionally, the presence of cranial symptoms such as
headache, scalp tenderness, thickening of the superficial tempo-
ral artery or its branches, jaw claudication, visual disturbance,
and others, raise a strong clinical suspicion of GCA and should
be treated without delay. PMR is not a medical emergency, but
the experience of pain should not be underestimated. In these
and other recommendations, there is an aspirational element
that recommends early and definitive diagnosis and discourages
a trial of GC prior to specialist evaluation [28]. The creation of
rapid access strategies for PMR may result in higher referral
rates, but it would also result in lower proportion of patients
commencing GC [37].

Recommendation 3

In patients with new-onset PMR, oral GC should be used
for induction of remission, at an initial dose of 15 to
25 mg/day, tapered to 10 mg/day within 1 to 2 months,
with the aim of stopping GC within 1 year. In patients with
relapsing PMR, therapy with GC should be restarted or esca-
lated to at least the last effective dose, followed by individu-
alised tapering. The GC regimen should account for patient
and disease factors, and use of adjunctive therapies, to use
the minimum effective dose.

This recommendation has not changed much from the previ-
ous iteration [7]. After confirming the diagnosis of PMR, oral
GC remain the mainstay of treatment. There is no consensus def-
inition of remission, but at the very least it would be an absence
of symptoms supported by the normalisation of acute phase
markers. In the previous iteration, the dose range for initial ther-
apy was 12.5 to 25 mg/day. In practice, the task force members
felt that a dose <15 mg/day would rarely be used as initial ther-
apy in clinical practice. New data were not found to amend the
previous recommendation of tapering the dose to 10 mg/day by
2 months. Further tapering should consider patient and disease
factors. Patients with comorbidities that are induced or exacer-
bated by GC may need faster taper. Analysis of placebo arms
from recent RCTs in PMR demonstrate that shorter GC regimens
of 11 weeks in new-onset PMR and 14 and 18 weeks in GC-
dependent PMR were associated with GC-free remission rates of
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Figure 2. Management of giant cell arteritis. The target is remission induction or maintenance. R, Recommendation Statement; GC, glucocorticoid
therapy (dosages given in prednisolone or prednisone equivalents); TOC, tocilizumab 162 mg/week subcutaneously; UPA, upadacitinib 15 mg once

daily; MTX, methotrexate.

AMinor relapse: increase GCs to last effective dose; major relapse: treat as new disease.

<20 % [38—40]. Patients with persistent or recurring symptoms
or acute phase response may need a slower taper but also need
diagnostic re-evaluation. Earlier use of GC-sparing therapies
may allow an accelerated taper. We do not routinely recommend
the use of intramuscular GC, modified release GC, split dosing of

GC, or alternate-day GC dosing. It may be appropriate in some
instances for variable daily dosing of GC during the week to
achieve average decimal point dosing at doses <5 mg/day to
avoid or manage adrenal insufficiency. The ultimate goal of
treatment should be GC-free remission.
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Figure 3. Management of Takayasu arteritis. The target is remission induction or maintenance. R, Recommendation Statement; GC, glucocorticoid
therapy (dosages given in prednisolone or prednisone equivalents); cDMARD, methotrexate, azathioprine, mycophenolate mofetil, leflunomide; TOC,
tociluzumab 162 mg/week subcutaneously or 8 mg/kg/month intravenously; anti-TNFaq, infliximab 5 mg/kg/8 weeks intravenously after initial load-
ing, adalimumab 40 mg every 2 weeks subcutaneously, etanercept 50 mg every week subcutaneously.

#Minor relapse: increase GCs to last effective dose; major relapse: treat as new disease.

Recommendation 4 aim of stopping therapy with GC within 12 to 18 months. In

In patients with new-onset GCA, GC should be used for case of major relapse, therapy with GC should be reinsti-
induction of remission, at an initial dose of 40 to 60 mg/day, tuted or the dose escalated as for new-onset disease. For
tapered to 15 to 20 mg/day within 2 to 3 months, with the minor relapses, the dose of GC should be increased to at
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Table 2
Top quality indicators with suggested audit measures
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Recommendation What to Measure Suggested Timing Suggested Measurement
for Measure Method
4. In patients with new-onset GCA, GC should be used for ~ Dose of GC At diagnosis Audit
induction of remission, at an initial dose of 40 to Dose of GC At 3 months
60 mg/day, tapered to 15 to 20 mg/day within 2 to 3 Individualised GC At diagnosis and relapse
months, with the aim of stopping therapy with GC within taper plan
12 to 18 months. In case of major relapse, therapy with
GC should be reinstituted or the dose escalated as for
new-onset disease. For minor relapses, the dose of GC
should be increased to at least the last effective dose.
Subsequent tapering should be individualised.
8. Adjunctive therapy with nonbiologic disease-modifying  Use of adjunctive At diagnosis Audit

agents should be given to all patients with TAK. Tocilizu-
mab or TNF inhibitors can be considered in case of
relapsing or refractory disease despite therapy with con-
ventional disease-modifying antirheumatic drug.

immunosuppression

GCA, giant cell arteritis; TAK, Takayasu arteritis; GC, glucocorticoid therapy.

least the last effective dose. Subsequent tapering should be
individualised.

Clinical trials in GCA have used different regimens of GC
[41]. There are no new data to revise the previous advice on
the starting dose [8]. There remains consensus that patients
with new-onset active GCA should commence oral GCs at a
starting dose between 40 and 60 mg/day. This dose needs to
be maintained until the symptoms remit with or without nor-
malisation of acute phase response. Variations in practice
include the selection of cases for use of intravenous GC, the
exact starting dose of oral GC, and the time to commencing
taper. Pulsed intravenous methylprednisolone 0.25 to 1.0 g
daily for up to 3 days could be considered in select cases
with acute vision loss attributable to active GCA. The benefit
of this strategy remains unclear.

Longer GC therapy usually results in a lower relapse rate
[41], but there is growing evidence and mounting concern about
the risks of continuous low dose GC [42—45]. It is now recom-
mended to aim for achieving GC-free remission of disease, rec-
ognising that this may be accompanied with a higher risk of
relapse. As an example, a 52-week GC taper was superior to a
26-week GC taper for preventing relapse [46].

The 2018 recommendation defined major relapse as a recur-
rence of disease activity with either clinical features of ischae-
mia, or evidence of large vessel inflammation resulting in
structural change [8]. Those situations necessitate increasing
the dose of GC as for new disease. Minor relapses are those that
do not meet the definition of a major relapse. They need a prag-
matic assessment of the clinical situation and increasing the GC
dose to at least the last effective dose. Both of these approaches
acknowledge that patients with GCA should be cared for in serv-
ices that have availability for timely assessment of patients sus-
pected to have relapses, and access to imaging of large vessels
[36]. Relapses may occur in an arterial territory different from
that involved at disease onset and, therefore, need a broader
search for inflamed arteries [47]. Patients with GCA who pres-
ent with new symptoms of PMR considered to be related to
active disease, but without evidence of active vasculitis, can be
treated as ‘minor relapse’ with a specialist review as outlined in
Statement 1. Adrenal insufficiency may present with constitu-
tional symptoms, and myalgia which could be mistaken for PMR
or a minor relapse [48].

Subsequent tapering of GC after relapse is similar to the
approach in new-onset disease but needs individualisation,

considering the cumulative dose of GC already given, the status
of comorbidities, the nature and severity of the relapse, and the
use of adjuvant immunosuppression (see Recommendation 7).
The aim in most cases would still be to achieve GC-free remis-
sion. In some instances, low-dose GC (<5 mg/day) may be the
most pragmatic long-term plan.

Recommendation 5

In patients with newly diagnosed active TAK, GC should
be used for induction of remission, at an initial dose of 40
to 60 mg/day, tapered to 15 to 20 mg/day within 2 to 3
months, with the aim of stopping therapy with GC within
12 to 18 months. In case of major relapse, therapy with GC
should be reinstituted or the dose escalated as for new-
onset disease. For minor relapses, the dose of GC should be
increased to at least the last effective dose. Subsequent
tapering should be individualised.

The previously recommended target of GC dose was
<10 mg/day at 12 months [8]. Recent long-term follow-up
data from a phase 3 trial of tocilizumab in TAK show that
>40% of patients treated with tocilizumab can achieve a
GC dose of <0.1 mg/kg/day at 18 months, suggesting that
lower GC doses than previously recommended can be
achieved in a substantial number of patients [49]. Although
recognising the ambitious nature of this target, it is now
recommended to aim for complete withdrawal of GC at 12
to 18 months.

Patients with TAK can present with damage [50] and may
not have active disease at diagnosis [51]. This recommenda-
tion refers to patients with clinically active disease. In those
patients where it is deemed that the disease is inactive, it is
reasonable to not immediately start GC. The differentiation
of relapses into major and minor is difficult because most
patients will already have structural damage to the aorta or
its immediate branches. In all instances, an attempt must be
made to investigate for, and demonstrate active disease,
rather than treat emerging symptoms with increasing immu-
nosuppression. Damage related to GC can also cause manifes-
tations similar to active disease (eg, stroke, myocardial
infarction) [52]. The GC taper needs to be individualised
considering patient factors, such as body habitus, comorbid-
ities, and adjuvant immunosuppression, and disease factors,
including the nature of relapse, amount of damage, and
patient preference.



C.B. Mukhtyar et al.

Recommendation 6

Adjunctive therapy with an IL-6R inhibitor (tocilizumab)
may be considered in selected patients with new-onset
PMR. Adjunctive therapy with an IL-6R inhibitor (prefera-
bly sarilumab, or tocilizumab as an alternative) should be
considered in selected patients with relapsing or refractory
PMR. Methotrexate may be used as an alternative to IL-6R
inhibitors in both groups of patients.

Most patients with PMR will initially respond to GC as out-
lined in recommendation 3. However, relapses are frequent,
leading to chronic GC use in 40% to 50% of patients at 5 to
7 years [53,54]. Patients with contraindications or intolerance
to GC may be considered for primary GC-sparing therapy. In 2
small prospective studies of patients with new-onset PMR, the
use of tocilizumab 8 mg/kg every 4 weeks as monotherapy led
to GC-free remission in most patients [55,56]. A subsequent
RCT demonstrated that tocilizumab 162 mg every week subcuta-
neously with an 11-week GC taper was superior to a placebo
controlled 14-week GC taper in achieving GC-free remission at
16 weeks [38]. This recommendation is based on available evi-
dence, cognisant of the absence of medical licence of tocilizu-
mab in this indication. The SLR did not retrieve high-quality
evidence on the use of other adjunctive therapies for patients
with new-onset PMR.

Sarilumab 200 mg every 2 weeks subcutaneously has been
approved for use in relapsing or refractory PMR on the basis of a
single RCT where sustained remission was demonstrated in 28%
of 60 patients with relapsing PMR treated with sarilumab plus a
14-week GC taper compared with 10% of 58 patients treated
with a placebo plus a 52-week GC taper [40]. There is also evi-
dence for the GC-sparing efficacy of tocilizumab (currently not
formally approved for this indication) in patients with relapsing
PMR [39]. At present there are no long-term pharmacovigilance
studies of IL-6 inhibition in PMR. In the RCT, neutropenia and
diarrhoea were more common in patients receiving sarilumab
than placebo, whereas other adverse events were similar to pla-
cebo [39]. The clinical trial for sarilumab included patients who
relapsed on doses >7.5 mg/day GC. Patients who are relapsing
or dependent on a lower dose of GC may not be automatic candi-
dates for escalation to IL-6 inhibition. There is evidence for the
GC-sparing effect of methotrexate 15 mg/week orally [57,58].
This can be used when sarilumab and/or tocilizumab are not
available or unlikely to be tolerated, and there is need for GC-
sparing agents.

The use of adjuvant immunosuppression should influence the
GC taper but still needs individualisation after considering all
patient and disease factors. The GC taper could be as rapid as
within 14 weeks in patients receiving sarilumab [40]. If metho-
trexate is used, the data are less clear but the general principle
of aiming for GC-free state by 12 months remains valid. There
are no data to guide the length of continuation of the adjuvant
immunosuppression, but it would be reasonable to not consider
withdrawal until at least after achieving GC-free remission of
symptoms [59].

Recommendation 7

Adjunctive therapy with tocilizumab or upadacitinib
should be considered in patients with GCA, especially those
with refractory or relapsing disease, or at an increased risk
of GC-related adverse effects. Current guidance on safety of
both agents must be considered. Methotrexate may be used
as an alternative.

GCA is characterised by a relapsing course with relapse rates
at 1, 2, and 5 years of 32%, 44%, and 47%, respectively [60].
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Ongoing use of GC is associated with a high burden of adverse
effects, affecting >85% of patients [61]. Adjunctive therapy
should be considered in patients relapsing on GC monotherapy,
as well in patients with new-onset disease where there is signifi-
cant concern about the use of GC.

Compared with the 2018 iteration, the major change is the
recommendation to use upadacitinib as an alternative to tocili-
zumab for adjunctive therapy in GCA [8]. Upadacitinib is a
Janus Kinase (JAK) inhibitor with a greater affinity to inhibit
JAK1 enzyme compared with other JAK subtypes. In a single
phase 3 RCT, upadacitinib 15 mg orally daily plus a 26-week
GC, resulted in sustained remission at 52 weeks in 46.4% vs
29.0% in patients with a 52-week GC taper plus placebo [62].
The use of upadacitinib was also associated with significantly
lower cumulative exposure to GC, lower relapse rates, and
greater improvement of patient-reported outcomes, whereas its
safety profile was similar to that observed in other indications.
Since the last update, no high-quality data were published on
the use of methotrexate in GCA. Positive phase-2 RCTs have
been reported for abatacept [63], mavrilimumab [64], and secu-
kinumab [65]. Mavrilimumab is not commercially available.
The results of the phase-3 RCT for secukinumab (Clinicaltrials.
gov id: NCT04930094) were not available for the SLR informing
this project, and the phase-3 RCT for abatacept is ongoing (Clini-
cal trials.gov id: NCT04474847).

Both tocilizumab and upadacitinib are now valid options for
use in GCA. The evidence for the use of methotrexate remains
based on an individual patient meta-analysis of RCTs that
informed the previous iterations of treatment recommendations
[66]. However, the heterogeneity of the individual RCTs
included in that meta-analysis lowers confidence in the use of
methotrexate when compared with the quality of the RCTs for
upadacitinib or tocilizumab. Results from head-to-head trials
comparing the 3 drugs were lacking when these recommenda-
tions were developed. The choice of the optimal drug should
consider the adverse effect profile and long-term efficacy and
safety data. There is little high-quality evidence on the use of
upadacitinib beyond the single phase 3 RCTs. In the absence of
long-term data in larger populations and in view of safety con-
cerns related to the use of JAK inhibitors in defined high-risk
populations, tocilizumab may be preferentially used in patients
with known cardiovascular diseases, risk factors for venous
thromboembolism, or a history of malignancy. Where there is a
preference for oral therapy, upadacitinib may be favoured. The
use of both upadacitinib and tocilizumab requires caution in
patients with previous history of diverticulitis or other condi-
tions predisposing to intestinal perforation. Methotrexate may
be an option in those patients, as well as when access to the
newer drugs is limited. The dose used in clinical trials has been
7.5 to 15 mg every week orally and reflects the era when these
trials were conducted [67—69]. It would now be reasonable to
use methotrexate 15 to 20 mg subcutaneously every week [70].

The use of adjunctive immunosuppression should be an
important factor for adjusting the length of GC taper in patients
with GCA. RCTs for adjunctive therapy with tocilizumab or upa-
dacitinib support the use of a 26-week taper [46,62]. There is
interest in ultrashort GC. Tocilizumab with an 8-week GC taper
resulted in 72% of patients achieving sustained GC-free remis-
sion at 12 months in a small proof of concept trial [71]. Sus-
tained remission was possible with tocilizumab plus 3 daily
doses of methylprednisolone 500 mg intravenously without oral
GC [72]. However, this came at the cost of prolongation of time
to achieve remission and potential early damage [72]. The
development of ultrashort GC regimens in conjunction with
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adjunctive immunosuppression remains on the research agenda
(Box 1).

There are still no high-quality data to inform the optimal
duration of adjunctive therapy in GCA, but in most cases it
would be advisable to consider this after a taper of GC [59]. For
tocilizumab, it may be better to taper rather than abruptly dis-
continue the drug [73]. Tocilizumab 162 mg subcutaneously
every week for one year continues to reduce the risk of relapse
beyond 12 months [74]. However, if tocilizumab is stopped
after 1 year, around 50% of patients will relapse during the sub-
sequent 24 months [75]. Therefore, use of tocilizumab beyond
12 months may be considered in patients with high risk of
relapse. Results of observational studies indicate benefit of con-
tinuing tocilizumab treatment for >12 months [76]. The effect
of longer-term treatment with adjunctive therapies on the devel-
opment of structural vascular lesions remains unknown. There-
fore, studies informing about the optimal length of therapy
remain on the research agenda (Box 1).

Recommendation 8

Adjunctive therapy with nonbiologic disease-modifying
agents should be given to all patients with TAK. Tocilizu-
mab or TNF inhibitors can be considered in case of relaps-
ing or refractory disease despite therapy with conventional
disease-modifying antirheumatic drug (DMARD).

This recommendation is unchanged from the previous itera-
tion [8]. The introduction of adjuvant immunosuppression in all
patients with TAK is based on the view that there may be greater
structural damage and wider anatomical involvement as com-
pared with GCA. There are limited retrospective data for the use
of methotrexate, azathioprine, mycophenolate mofetil, and
leflunomide [18]. Tocilizumab 162 mg subcutaneously every
week or 8 mg/kg intravenously every 4 weeks, infliximab
5 mg/kg every 6 to 8 weeks intravenously after initial loading,
adalimumab 40 mg every 2 weeks subcutaneously, and etaner-
cept 50 mg every week subcutaneously remain options to con-
sider [16]. The data comparing TNF inhibitors with tocilizumab
in patients with TAK warrants further exploration [77,78].

The choice of adjunctive immunosuppression at diagnosis
should factor into the length of GC taper but there are not any
clear data to guide this. As in Recommendation 5, the task force
suggests aiming for GC taper lasting 12 to 18 months before con-
sidering DMARD taper. Patients with TAK are young, with a
common need for revascularisation procedures, and the paucity
of high-quality data on the effect of prolonged adjunctive thera-
pies on the development of structural arterial lesions remains on
the research agenda (Box 1).

Recommendation 9

The diagnosis of relapse of PMR and GCA should be
based on the assessment of clinical signs, symptoms, and
laboratory markers, supported by imaging where needed.
In TAK, the diagnosis of relapse is substantially based on
imaging in conjunction with clinical and laboratory assess-
ment.

This is a new recommendation. Twenty percent or more of
patients with GCA relapse with a symptom that was absent at
baseline [79,80]. Patients with GCA may not relapse in the same
arterial territory as that involved at diagnosis [47]. GCA may
relapse with symptoms of PMR, and vice versa. A thorough
search for different diagnoses should also be undertaken. Adre-
nal insufficiency may present with constitutional symptoms that
could be mistaken for relapsing disease [48].
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The use of imaging is crucial to monitor TAK and for the diag-
nosis of relapsing disease largely due to relapses occurring with
nonspecific constitutional symptoms often with a normal acute
phase response [81]. The diagnosis of relapses in PMR and GCA
have traditionally been physician verified [82]. We recommend
that the diagnosis of relapse in PMR and GCA be made as strin-
gently as for new disease with careful consideration for other
diagnoses. It is possible for patients with PMR and GCA to
relapse with normal acute phase response (especially when
treated with IL-6R inhibitors), and imaging would be appropri-
ate to confirm the clinical suspicion and exclude mimics. The
choice of the imaging modality utilised may depend on local
expertise. The decision to introduce or escalate the dose of GC
before waiting for confirmation of relapse must be individual-
ised. It may be appropriate to use GC as for new patients in cases
of threatened ischaemic events for which active vasculitis is the
most likely cause.

Recommendation 10

Patients with refractory PMR, GCA, or TAK should
undergo a re-evaluation of their diagnosis and be consid-
ered for referral to a specialist centre.

Refractoriness was previously defined as an inability to
induce remission despite the use of standard care therapy [8].
There are no data about the frequency of this happening in any
of the 3 diseases in question, but this would be unusual. The
symptom complex of all 3 conditions of interest can be nonspe-
cific. The differential diagnoses in those situations is wide and
can include other rheumatic diseases [83], malignancies [84],
or other vasculopathies [85]. Investigations for the differential
diagnoses may require supervised rapid reduction of GC. Genu-
inely refractory disease needs strong consideration for the addi-
tion of adjunctive therapy with either conventional DMARD,
small-targeted molecules, or biologic drugs. In all these situa-
tions, referral to a specialist centre should be considered.

Recommendation 11

In GCA and TAK, elective endovascular interventions or
reconstructive surgery should be performed in phases of
stable remission. Arterial vessel dissection or critical vascu-
lar ischaemia requires urgent referral to a vascular team.

This recommendation is unchanged from the previous itera-
tion except for the addition of GCA to the statement. There is
now greater recognition that GCA affects arterial territory
beyond the cranial vasculature [86]. The nature of involvement
in a cohort of patients with extracranial disease is on a spectrum,
eg, TAK tends to not involve the axillary arteries, and GCA tends
not to involve the renal arteries [87]. Extracranial disease is
common in GCA and may require vascular intervention [88].
When the intervention is elective, it is preferable to operate on a
noninflamed artery [89]. In some instances, it may even be
advisable to increase the dose of GC in the perioperative period
to ensure that the artery is not inflamed and/or to potentially
reduce the risk of postprocedure restenosis. However, there will
be situations where the need for intervention is immediate, eg,
imminent fear of aneurysm rupture or critical ischaemia, and
waiting until the artery is not inflamed may not be possible. It is
advisable for patients with severe extracranial disease to be
managed at centres with access to vascular interventions.

Interventions may be open or endovascular. There are similar
success rates with both forms of revascularisations in expert
hands, but the long-term patency rates appear to be better for
open procedures [18,90,91]. In individual centres, the choice of
procedure will depend on the availability of expertise.
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Recommendation 12

In patients with PMR, GCA, and TAK, regular follow-up
and monitoring of disease should be based on symptoms,
clinical findings, and acute phase markers. Imaging should
be used to assess for damage on an individual basis in
patients with GCA and to assess for activity and damage in
all patients with TAK.

This recommendation is mostly unchanged from the previous
iteration [8]. There are no data to provide an evidence-based
recommendation on the optimal method of following patients
with these conditions. General principles of good medical prac-
tice mean monitoring for disease relapse, disease complications,
and iatrogenic complications. In the early stages of the diseases,
the most concerning issue maybe GC-related side effects
[61,92]. In the first year of disease, the use of high-dose GC
leads to a higher risk of hospitalisation due to infections com-
pared with the background population [93]. For ongoing moni-
toring of GCA, ultrasonography is gradually becoming accepted
as a modality that complements clinical examination [94], but
it’s use is not mandated [27]. Residual asymptomatic ‘positive’
imaging findings cannot be taken as evidence of active disease.

Patients with PMR can relapse as GCA, and vice versa. Recog-
nition of the former should drive towards the need for adjuvant
immunosuppression; that of the latter would allow for the
patient to be treated as having a ‘minor relapse’. Both situations
would be facilitated using imaging as covered by separate
EULAR recommendations [27]. The diagnosis of relapsing dis-
ease in TAK always needs information from imaging. Patients
with GCA and TAK are at risk of structural aortic disease which
may need monitoring and/or vascular intervention [95]. It is
possible for patients to have uptake of radiotracers on 18-FDG-
PET-CT imaging that may not necessarily reflect active disease.
Long-term GC toxicity includes osteoporosis, heart disease,
hypertension, glucose intolerance, and dyslipidaemia among
other effects. GCA and TAK are associated with a high risk of
cardiovascular disease [96,97], especially when the renal artery
is involved [98]. It would be reasonable to monitor and modify
cardiovascular risk factors as per EULAR recommendations
[21], 10-year fracture risk [99], and specifically monitor blood
pressure and glycaemic control at every outpatient review.

DISCUSSION

This is the first time that PMR, GCA, and TAK are addressed
in a single set of EULAR recommendations. This was done recog-
nising that patients with a PMR phenotype may have underlying
vasculitis, and that the lines between GCA and TAK may be
blurry. All 3 diseases share overlapping clinical features and
approaches to management are currently similar. These recom-
mendations were formed by a team of international experts and
guided by patient partners with lived experience of these
chronic diseases. These recommendations represent a distilla-
tion of the evidence as it presently exists, as interpreted by work-
ers in the field, supported by new SLRs [17,18].

There are new elements in these recommendations. PMR,
GCA, and TAK are each associated with a substantial chronic
burden of disease. The advances in diagnostics and therapeutics
have made it possible to arrive at an objective diagnosis in most
patients. Specifically, for PMR, there is recognition that the diag-
nosis and management, especially that of relapsing disease
needs to happen in expert hands. The recognition of the toxicity
of long-term GC, including at low doses, mandates adequate jus-
tification for GC initiation, a clear tapering schedule, and the
aim of GC-free disease control. New data from clinical trials
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have informed recommendations on the use of sarilumab for
PMR and upadacitinib for GCA. This comes at a cost to the
health economy, a requirement for monitoring blood tests,
continuing follow-up in secondary care, and potential expo-
sure to drug toxicity. The diagnosis of a relapse needs to be
a full objective assessment of the clinical manifestations, lab-
oratory markers, imaging where needed, and thorough con-
sideration for potential differential diagnoses. A previous
recommendation on confirmation of suspected LVV was not
carried forward in view of another EULAR recommendation
addressing this issue [27].

Lack of new data or new confirmation of previous evidence
meant that some elements from previous iterations remain
unchanged. The recommendations for initial GC use in all 3 dis-
eases have not changed much. The bulk of recommendations for
TAK are not changed. There is an urgent need for international
collaboration to do meaningful work to advance the manage-
ment of TAK.

In the absence of consistent and high-quality data supporting
the use of antiplatelet or anticoagulant therapy beyond indica-
tions for other diseases, such as coronary artery, vertebral
artery, or peripheral artery disease, and given the potential risks
associated with its use, the 2018 task force recommended
against a routine and unselected use of these medications in
LVV. Since the last update, no new data to justify a change of
this recommendation have been published. As the available evi-
dence still does not provide disease-specific advice, the task
force decided to remove the previous recommendation regard-
ing the use of antiplatelet or anticoagulant therapy.

The anticipated impact and feasibility of the recommenda-
tions have been addressed in Table 1. Recommendation 4 per-
taining to the use of GC in GCA and recommendation 8
pertaining to the use of adjunctive immunosuppression together
were voted as those with the optimum combination of impact in
practice, and feasibility to follow (Table 2). The task force has
recommended auditing the dose of GC at diagnosis and at 3
months, the presence of an agreed individualised plan for GC
taper at diagnosis and relapse to audit recommendation 2, and
an audit of the use of adjunctive immunosuppression at diagno-
sis of TAK.

Empirical use of GC is no longer acceptable for treating sus-
pected PMR, GCA, or TAK. Definitive diagnosis, systematic mon-
itoring, objective identification of relapses, escalation to
adjunctive immunosuppression, and aspiring to GC-free remis-
sion should be the new mantra of managing this group of dis-
eases with a multidisciplinary approach where the patient is a
central part of the decision-making process.

This updated guidance on the management of PMR and LVV
is provided in a single set of practical recommendations and
algorithms to help improve the treatment and outcomes for
patients suffering from these challenging diseases.
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