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Abstract

Giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) are closely 
related chronic inflammatory conditions. Glucocorticoids remain the 
cornerstone of treatment for both conditions, as they rapidly control 
inflammation and also reduce the risk of ischaemic complications 
in GCA. However, glucocorticoid therapy is often prolonged and 
associated with substantial treatment-related morbidity. In addition, 
many patients experience relapses during glucocorticoid maintenance 
therapy and can accrue vascular damage. Advances in understanding 
the immunopathology of GCA and PMR have led to the development 
of targeted therapies, particularly agents inhibiting the IL-6 pathway 
and, more recently, Janus kinase ( JAK) signalling. IL-6 receptor 
inhibitors reduce the risk of disease relapse and allow for reduction in 
glucocorticoid use in both GCA and PMR, and JAK inhibition enables 
glucocorticoid sparing and lowers the risk of relapse in GCA. Optimal 
management of GCA and PMR requires close monitoring, careful 
assessment of disease activity and treatment-related toxicity, as well 
as individualized therapeutic strategies. Ongoing research continues 
to refine treatment algorithms and could help to define therapeutic 
targets across GCA and PMR. Emerging therapeutic options and 
evolving treatment algorithms reflect the dynamic and patient-centred 
nature of advancements in GCA and PMR management.
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In this Review, we discuss current therapeutic strategies for GCA 
and PMR. Although these conditions are increasingly viewed as mani-
festations of a shared GCA–PMR disease spectrum, most clinical trials 
and therapeutic studies have evaluated them separately. Accordingly, 
we present treatment strategies for GCA and PMR in distinct sections. 
This approach reflects the substantial differences in disease severity, 
risk of permanent damage (vascular in GCA), treatment goals, and the 
strength of the available evidence for clinical management of GCA 
and PMR. Our aim is to provide a clear, clinically oriented overview 
of current therapeutic options for each condition while highlighting 
areas of overlap in pathophysiology and clinical presentation. We sum-
marize evidence supporting glucocorticoid therapy, examine emerg-
ing glucocorticoid-sparing approaches including biologic DMARDs 
(bDMARDs) and targeted synthetic DMARDs (tsDMARDs), and dis-
cuss challenges in monitoring disease activity and defining treatment 
targets. Finally, we highlight key unresolved questions and future 
directions for the management of the GCA–PMR disease spectrum.

Giant cell arteritis
General principles of giant cell arteritis treatment
In GCA, the primary objective of treatment is to alleviate patient symp-
toms and decrease the risk of damage due to vasculitis, particularly 
ischaemic optic neuropathy and cerebrovascular events. A suggested 
treatment algorithm for GCA is provided in Fig. 1.

Initial treatment with glucocorticoids in patients with and without 
severe ischaemic events. Glucocorticoids remain an essential therapy 
for remission induction in GCA, demonstrating high efficacy in rapidly 
suppressing disease signs and symptoms. Moreover, early retrospec-
tive studies comparing outcomes in glucocorticoid-treated patients 
with those in patients treated prior to the introduction of glucocorti-
coids indicated that cortisone was associated with a reduction in the 
incidence of vision loss3,13. Owing to the potential for ischaemic events, 
glucocorticoid therapy should be initiated promptly in people with a 
high clinical likelihood of GCA while confirmation of the diagnosis is 
underway.

The treatment of choice is oral prednisone (or its equivalent) at 
an initial dose of 40–60 mg daily for 1–2 weeks, followed by gradual 
tapering. Although guidelines uniformly recommend early treatment 
with high-dose glucocorticoid regimens, the optimal starting dose has 
not been formally evaluated in randomized clinical trials (RCTs)14,15. 
Interestingly, in a retrospective study, it was noted that patients treated 
with an initial oral prednisone dose >40 mg per day achieved earlier 
prednisone discontinuation than patients who received ≤40 mg per 
day initially16. The tapering schedule that follows high-dose glucocor-
ticoid treatment is highly variable and depends on patient character-
istics, response to therapy and use of glucocorticoid-sparing agents. 
Alternate-day glucocorticoid therapy is not advised: randomized, pro-
spective studies have demonstrated that disease control is inadequate 
with alternate-day regimens compared with daily dosing14.

The role of glucocorticoid pulse therapy. For patients who present 
with impending or recent visual loss, induction therapy with intrave-
nous pulse methylprednisolone (250–1,000 mg daily for 3 days) is rec-
ommended, followed by oral prednisone (or its equivalent) at an initial 
dose of 40–60 mg daily14,15. Retrospective data indicate that patients 
with visual impairment who received intravenous glucocorticoids were 
more likely to experience improvement than those treated with oral 
glucocorticoids alone17. However, the advantage of intravenous pulse 

Key points

	• Giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) are 
closely related inflammatory disorders for which glucocorticoids 
remain the cornerstone of treatment, but new advances are improving 
treatment strategies for both conditions.

	• Glucocorticoids rapidly control inflammation in GCA and PMR and 
reduce ischaemic risk in GCA but are associated with substantial 
treatment-related morbidity that can impair patients’ quality of life.

	• Relapses are common in both diseases and contribute to prolonged 
exposure to glucocorticoids.

	• IL-6 receptor inhibitors reduce relapse risk and cumulative 
glucocorticoid exposure in both GCA and PMR, and Janus kinase (JAK) 
inhibitors reduce the risk of relapse and glucocorticoid use in GCA.

	• Future management strategies will likely integrate targeted therapies 
with improved monitoring of disease activity in GCA and PMR.

Introduction
Giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) are among 
the most common inflammatory rheumatic diseases in older adults1. 
Although traditionally considered distinct clinical entities, substantial 
clinical, epidemiological and pathogenic overlap has led to the view 
that they represent manifestations along a shared disease continuum2.

The close relationship between these conditions has been rec-
ognized for decades3. Early clinical descriptions emphasized their 
frequent coexistence, and in 1964 Hamrin et al.4 proposed the term 
‘polymyalgia arteritica’ to highlight the link between polymyalgic 
symptoms and underlying arteritis. This close relationship is sup-
ported by several observations. Up to half of patients with GCA expe-
rience symptoms of PMR, and subclinical large-vessel vasculitis can 
be detected in a substantial proportion of patients with apparently 
isolated PMR1,5. These findings suggest that systemic inflammation, 
musculoskeletal manifestations and vascular involvement can occur 
together in GCA and PMR.

Glucocorticoids remain the cornerstone of treatment for both 
conditions and rapidly control systemic inflammation. However, 
relapses are frequent, and many patients require prolonged gluco-
corticoid therapy, exposing them to substantial treatment-related 
morbidity. These limitations have stimulated increasing interest in 
glucocorticoid-sparing strategies and in the development of novel ther-
apies. Advances in the understanding of the immunopathology of GCA 
and PMR, particularly the role of IL-6 signalling and other inflammatory 
pathways, have led to the emergence of biologic and targeted synthetic 
therapies. These developments are reshaping treatment strategies and 
raising new questions regarding optimal treatment sequencing and 
duration, monitoring of disease activity and long-term management.

Conceptual frameworks such as treat-to-target (T2T) have been 
proposed to guide the management of chronic inflammatory diseases6,7 
(Box 1). In GCA and PMR, however, implementation of T2T remains chal-
lenging owing to the lack of validated definitions of remission and reli-
able biomarkers of disease activity8–12. Nevertheless, the principles of 
defining therapeutic goals, monitoring disease activity and minimizing 
treatment-related toxicity remain highly relevant in clinical practice.
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glucocorticoids over oral therapy remains debated, as established 
ischaemic optic neuropathy is frequently irreversible and other studies 
have not shown benefit for improving visual acuity18. Moreover, pulse 
glucocorticoid therapy is associated with an increased risk of adverse 
effects in older adults with GCA, particularly symptoms such as anxiety, 
insomnia and agitation19.

Initial intravenous bolus administration of methylprednisolone, 
followed by oral glucocorticoids tapered by reducing the daily dose 
every 2 weeks (40 mg, 30 mg, 25 mg, 20 mg, 17.5 mg, 15 mg, 12.5 mg, 
10 mg, then 1-mg decrements), can reduce long-term glucocorticoid 
requirements according to one trial, although another study showed 
that pulse methylprednisolone does not modify the disease course 
nor does it provide glucocorticoid-sparing effects20,21. At present, 
pulse-dose glucocorticoids are not recommended in patients without 
ischaemic complications.

Traditional immunosuppressants as glucocorticoid-sparing 
agents. Glucocorticoid-sparing medications should be considered 
for all patients with GCA, particularly those at risk of, or with ongoing, 
glucocorticoid-related toxicity. Methotrexate is the conventional 
immunosuppressive agent that has undergone the most rigorous 
evaluation for the management of GCA. RCTs evaluating the efficacy 
of methotrexate yielded conflicting results. A meta-analysis22 of three 
randomized placebo-controlled trials suggested that therapy with 
low-dose methotrexate (7.5–20 mg) enables a reduction in prednisone 
dosage while reducing the risk of a first GCA relapse by 35% and of a 
second relapse by 51%. However, a decrease in glucocorticoid-related 
toxicity was not observed in this analysis and clinicians should be 
aware of a delay (approximately 6 months) before a therapeutic effect 
of methotrexate becomes apparent22. Although of modest efficacy, 
methotrexate can be considered as an alternative to tocilizumab or 
upadacitinib (which are discussed in more detail later in this Review). 
Specifically, methotrexate can be used in the treatment of patients who 
have limited access, contraindications or intolerance to tocilizumab or 
upadacitinib. American College of Rheumatology–Vasculitis Founda-
tion (ACR–VF) and European Alliance of Associations for Rheumatology 
(EULAR) guidelines endorse the use of methotrexate as an alternative 
to tocilizumab14,15. The METOGiA trial (published to date only as an 
abstract23) was an open-label, randomized, non-inferiority study that 
compared methotrexate with tocilizumab, each combined with a stand-
ardized glucocorticoid taper, in patients with new-onset or relapsing 
GCA. At week 78, methotrexate was not non-inferior to tocilizumab with 
respect to the primary end point (survival without relapse or deviation 
from the glucocorticoid taper) and secondary outcomes suggested 
that tocilizumab had greater efficacy23. However, publication of the 
full trial methodology and results is awaited.

Data on the use of other conventional immunosuppressive medi-
cations for GCA are limited, of low quality or negative. Azathioprine 
has been evaluated in a placebo-controlled trial and was found to be 
of limited benefit24. Cyclosporin does not seem to have a role in the 
treatment of GCA25. Use of dapsone and hydroxychloroquine has been 
reported, but these agents have not been studied in RCTs and are not 
recommended26,27. An open-label clinical trial demonstrated that leflu-
nomide could have a glucocorticoid-sparing effect in GCA, although 
in clinical practice its use is infrequent and is limited to patients who 
have failed to respond to more effective therapies28. Owing to its tox-
icity, cyclophosphamide is only used in exceptional circumstances 
for patients with life-threatening disease (for example, intracranial 
vasculitis) that is refractory to standard therapy29.

The role of antiplatelet and anticoagulant therapies. The efficacy 
of aspirin to prevent ischaemic events in patients with GCA remains 
unclear. Observational studies have suggested that rates of visual 
loss and cerebrovascular events are lower in people being treated 
with aspirin, although other studies have not confirmed a consistent 
benefit of antiplatelet therapy30–32. No RCTs have assessed the safety 
and efficacy of aspirin as an adjunctive treatment in GCA33. EULAR 
guidelines discourage the routine use of antiplatelet therapy for GCA, 
recommending its prescription only to patients with cardiovascular 
or cerebrovascular indications15. ACR–VF guidelines recommend the 
use of aspirin for patients with GCA who have critical or flow-limiting 
involvement of the vertebral or carotid arteries14. A 2025 retrospec-
tive study of nearly 2,000 patients with GCA found that those on 
anticoagulants prior to GCA diagnosis had a reduced risk of cranial 
ischaemic events, whereas a protective effect was not seen with 
anti-platelet therapy34.

Glucocorticoid-sparing agents
Pathophysiological rationale for the development of new treatment 
in giant cell arteritis. A pathophysiological rationale for the develop-
ment of new treatments in GCA is presented in Fig. 2. Inflamed arteries 
in people with GCA are characterized by infiltrating immune cells, 
mainly macrophages and CD4+ T lymphocytes, as well as by tissue 
remodelling. Functional studies using human artery–mouse chimaera 
models, ex vivo culture of samples obtained via temporal artery biopsy 
(TAB), and primary TAB-derived cultures indicate roles for T cells, 
dendritic cells (DCs), monocyte–macrophages and possibly B cells and 
fibroblasts in GCA pathogenesis. Cytokines, growth factors, receptors 
and other molecules involved in GCA pathogenesis include TLR4, CCR7, 

Box 1 | Treat-to-target in giant cell arteritis 
and polymyalgia rheumatica
 

Treat to target (T2T) is a management strategy for chronic diseases 
that involves defining a therapeutic target, regularly assessing 
disease activity and adjusting treatment when the target is not 
achieved6. In giant cell arteritis (GCA) and polymyalgia rheumatica 
(PMR), the proposed treatment goal is the achievement and 
maintenance of remission while minimizing treatment-related 
adverse events and preserving health-related quality of life7. 
However, implementation of T2T in these diseases remains 
challenging.

A universally accepted definition of remission is lacking, and 
commonly used biomarkers of systemic inflammation, such 
as acute-phase reactants, can be unreliable in patients treated 
with IL-6 pathway inhibitors8–12. In clinical practice, remission is 
therefore generally defined by the absence of disease-related 
clinical manifestations, together with normalization of inflammatory 
markers7.

Regular monitoring is recommended, particularly during 
glucocorticoid tapering, when relapses most commonly occur7. 
Future studies aimed at identifying reliable biomarkers and imaging 
parameters of disease activity could facilitate the implementation 
of T2T strategies in PMR and GCA. Assessment of vascular damage 
progression should also be considered when making clinical 
decisions, as it might influence treatment intensity, monitoring 
frequency and long-term management strategies.
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CCR6, MMP9, Janus kinases ( JAKs), Notch–Jagged, vascular endothelial 
growth factor, IL-6, IL-9, IL-12–IL-23, IL-17, IL-22, IFNγ, GM-CSF, GM-CSFR, 
CD96–CD155, PD1–PDL1, endothelin 1, serum amyloid A, PDGF and 
miR-146a/b35–38.

The current model of GCA pathogenesis identifies adventitial 
DCs as contributors to disease initiation, acting in concert with 
autoreactive T cells39. DCs are activated by unknown stimuli, display 
defects in inhibitory immune checkpoints and persist within the 
arterial wall40,41. Activated DCs produce chemokines that recruit 
lymphocytes and monocytes to the arteries from the circulation 
and secrete interleukins that drive lymphocyte differentiation. 
High-throughput transcriptomic studies of TAB-obtained specimens 
from patients with GCA have confirmed that the expression of multiple  
chemokine-coding genes is elevated in temporal artery tissues42.

Multiple T helper subsets, namely TH1 cells, TH9 cells, TH17 cells, 
TH21 cells and TH22 cells, are found within arterial lesions in GCA43. 
These cells produce cytokines that activate macrophages. Inhibit-
ing T cell activation (for example, by using abatacept) or targeting 
DC stimulatory pathways could offer therapeutic benefit in GCA39,44. 
Several macrophage subtypes are present in temporal artery tissues, 
and produce metalloproteinases, elastases and reactive oxygen spe-
cies, which contribute to tissue damage, including disruption of the 
internal and external elastic laminae45,46. Giant cells are present in 
approximately half of samples obtained by TAB47. Additionally, CD8+ 
cytotoxic T cells and neutrophil extracellular traps seem to contribute 
to GCA pathogenesis48,49.

The role of B lymphocytes in GCA remains incompletely under-
stood. B cells can function as antigen-presenting cells and can 

Yes No

GCA-related ischaemic symptoms (visual or cerebrovascular?)

Consider intravenous methylprednisolone
0.25–1.0 g per day for 3 days

Taper glucocorticoids upon remission
Taper to ≤5 mg per day by approximately 12 months
If increased risk of glucocorticoid toxicity, consider
methotrexate with earlier glucocorticoid discontinuation

Taper glucocorticoids upon remission

Start tocilizumab or upadacitinib
Methotrexate can be considered if
targeted therapy is not suitable 

Increase glucocorticoids and consider initiating or
switching targeted therapy

Consider tocilizumab or upadacitinib
Especially if increased risk of glucocorticoid toxicity
Accelerated glucocorticoid tapering regimen with
discontinuation by 6 months

Intravenous methylprednisolone not suggested

40–60 mg per day oral prednisone (or equivalent)

Contraindication to tocilizumab or upadacitinib?

Remission achieved?
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Newly diagnosed active GCA
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+

If minor relapse:
 
If major relapse: 

glucocorticoids to last
e�ective dose
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40–60 mg per day

↑

↑

Fig. 1 | Treatment algorithm for giant cell arteritis. This algorithm summarizes 
a pragmatic approach to the management of patients with giant cell arteritis 
(GCA). Glucocorticoids remain the cornerstone of remission induction. In 
patients presenting with visual or cerebrovascular ischaemic manifestations, 
intravenous methylprednisolone can be considered before initiation of high-
dose oral glucocorticoid therapy. Targeted therapies such as tocilizumab or 
upadacitinib can be considered early in the disease course, particularly in 
patients with relapsing or refractory disease or in those at an increased risk 
of glucocorticoid-related adverse effects. Methotrexate can be considered 
as an alternative glucocorticoid-sparing agent when targeted therapies are 
contraindicated or not suitable. Treatment should be guided by regular 

assessment of disease activity. In patients who do not achieve disease control, 
escalation of glucocorticoid therapy and initiation or modification of targeted 
therapy can be considered. Minor relapses can be managed by increasing 
the glucocorticoid dose to the last effective dose, whereas major relapses 
usually require higher glucocorticoid doses. Once remission is achieved, 
gradual tapering of glucocorticoids is recommended. In patients receiving 
glucocorticoid-sparing therapies, faster tapering and earlier discontinuation of 
glucocorticoids could be feasible. In patients in a state of sustained remission 
receiving combination therapy, glucocorticoids are typically tapered first, 
whereas targeted or conventional immunomodulatory therapies are usually 
maintained longer before dose reduction or discontinuation is considered.
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contribute to the local cytokine milieu, which shapes fibroblast and 
smooth-muscle cell phenotypes50. However, the presence of B cells 
in temporal arteries seems to be heterogeneous, with tertiary lym-
phoid organs in arteries identified only in a subset of patients51. 
GCA-associated autoantibodies have also been detected in sera from 
patients with GCA, although their occurrence is controversial and their 
pathogenic relevance remains unclear52.

Tissue remodelling in GCA is characterized by a shift in the phe-
notype of smooth-muscle cells from a contractile to a synthetic one, 
phenotypic diversity among fibroblasts, myofibroblast differentiation 
and proliferation, intima hyperplasia and neoangiogenesis53,54. These 
processes contribute to intimal thickening and subsequent vascular 
stenosis, and present potential therapeutic targets, providing the basis 
for the development of novel treatments aimed at modulating vascular 
remodelling and preventing luminal occlusion.

Cells expressing senescence markers, mainly fibroblasts, mac-
rophages and endothelial cells, are detected within arterial lesions. 
IL-6, along with other soluble factors present in TAB-obtained samples, 
seems to contribute to the local ageing process55; therapies targeting 
IL-6 are discussed in the next section.

Many cytokines recognize JAK-associated receptors and amplify 
the pro-inflammatory cascade through activation of the JAK–STAT 
signalling pathway, which provides a rationale for the use of JAK 
inhibitors (such as upadacitinib and baricitinib) in GCA therapy56. 

Several cytokines targeted by bDMARDs, such as IL-1β, IL-17, IL-12, IL-23, 
GM-CSF, G-CSF and M-CSF, are overexpressed in inflamed temporal 
arteries and have confirmed or potential roles in GCA pathogenesis57–60.

Overall, therapeutic strategies that target both immune and 
stromal cells could offer the greatest benefit in GCA.

Efficacy and safety of tocilizumab and other IL-6 pathway inhibitors. 
IL-6 pathway inhibition, particularly with tocilizumab, which blocks 
the IL-6 receptor (IL-6R), represents the most extensively investigated 
biologic therapy approach in GCA, demonstrating robust efficacy in 
lowering relapse rates and enabling significant GC sparing.

Tocilizumab received approval from the US Food and Drug Admin-
istration (FDA), the European Medicines Agency (EMA) and the UK 
National Institute of Health and Care Excellence in 2017–2018 on the 
basis of two landmark clinical trials. The first RCT to demonstrate 
the efficacy of tocilizumab in patients with GCA was a single-centre 
phase II trial that included 30 patients with new-onset or relapsing 
GCA who were randomly allocated (2:1) to receive treatment with 
intravenous tocilizumab (8 mg/kg) every 4 weeks for 52 weeks plus 
prednisolone or placebo plus prednisolone61. At week 12, remission 
(defined as no clinical signs or symptoms of GCA and normalized 
erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) 
level at a prednisolone dose of 0.1 mg/kg per day) was achieved in 85% 
of the tocilizumab group versus 40% of the placebo group. By week 52,  
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Fig. 2 | Pathophysiological rationale for the development of new treatments 
in giant cell arteritis. The main contributors to the pathogenesis of giant cell 
arteritis (GCA) are shown, as well as respective therapies. Boxes filled in violet 
indicate the approved drugs. Boxes filled in green indicate the drugs under 

study. Boxes filled in orange indicate the theoretical drugs. Grey boxes indicate 
the drugs that failed or that had limited activity. JAK, Janus kinase; ROS, reactive 
oxygen species; TH1, T helper 1.

http://www.nature.com/nrrheum


Nature Reviews Rheumatology

Review article

the rate of relapse-free survival was 85% in the tocilizumab group 
versus 20% in the placebo group, with significantly lower cumulative 
glucocorticoid exposure in the tocilizumab group61. These results were 
confirmed by the pivotal phase III GiACTA trial62, in which 251 patients 
with new-onset or relapsing GCA were randomly allocated (2:1:1:1) to 
receive subcutaneous tocilizumab 162 mg weekly or every other week 
combined with a 26-week prednisone taper, or placebo combined 
with a 26-week or 52-week prednisone taper. The primary end point, 
sustained glucocorticoid-free remission at week 52, was achieved by 
56% of the weekly and 53% of the every-other-week tocilizumab groups, 
compared with 14% and 18% of the respective placebo groups. Tocili-
zumab therapy markedly reduced cumulative prednisone exposure 
(1,862 mg in each of the tocilizumab arms versus 3,296–3,818 mg in 
the placebo arms). The treatment was well tolerated, with no unex-
pected safety signals; serious adverse events, mainly infections, were 
more frequent in the placebo groups62. Furthermore, the weekly toci-
lizumab regimen significantly improved SF-36 and FACIT-Fatigue 
scores compared with prednisone alone and restored health-related 
quality of life to age-matched and gender-matched normative levels 
by week 52 (refs. 62,63). However, tocilizumab treatment is associated  
with increased circulating levels of cholesterol and triglycerides and 
is relatively contraindicated in patients with a history of diverticulitis 
owing to an elevated risk of bowel perforation64.

Long-term extensions of these phase II and phase III RCTs and 
real-world studies demonstrated that discontinuation of tocilizumab 
was followed by relapse in ~50% of patients within 1 year, indicating 
that long-term remission is not induced in the majority of patients, 
particularly those with large-vessel involvement65–68. Nevertheless, 
glucocorticoid-sparing effects persisted over 3 years, with cumulative 
prednisone doses being significantly lower in patients initially treated 
with tocilizumab compared with placebo. Restarting tocilizumab, with 
or without glucocorticoids, was generally effective in re-establishing 
remission in patients with a relapse off-treatment66. Collectively, clini-
cal trials and real-world studies have shown the clinical benefit of tocili-
zumab irrespective of GCA phenotype, with reductions in relapse rates 
from ~40% to ~20%68–70.

Despite these advances, uncertainties remain. Whether tocili-
zumab should be discontinued abruptly or tapered gradually remains 
controversial. Clinical studies have shown that tapering is associated 
with longer relapse-free survival and fewer early relapses; however, 
relapse risk remains elevated after tocilizumab is ultimately discon-
tinued regardless of the cessation method, and the optimal duration 
of treatment remains unclear71,72. Moreover, histological and imaging 
studies have shown persistent vascular inflammation in one-third 
to half of patients who achieve clinical remission with tocilizumab 
therapy, suggesting that suppression of CRP by tocilizumab can lead 
to underestimation of disease activity and that additional disease 
activity biomarkers are urgently required73–77. Furthermore, whether 
tocilizumab prevents long-term vascular complications such as aneu-
rysm or stenosis is still unclear, necessitating ongoing assessments 
and clinical vigilance.

Tocilizumab has nevertheless significantly changed GCA manage-
ment, by improving remission rates and reducing glucocorticoid bur-
den and glucocorticoid-associated adverse events62,78. With increasing 
access to tocilizumab biosimilar drugs, the cost-effectiveness of these 
therapies requires further evaluation so that more patients with GCA 
can benefit from them.

Alternative IL-6 inhibitors have been evaluated for the manage-
ment of GCA. In a phase III RCT, sirukumab, an anti-IL-6 antibody, 

reduced disease flares compared with placebo and had a compara-
ble safety profile, although the study was terminated early and two 
sirukumab-treated patients developed visual disturbances possibly 
related to GCA79. Sirukumab was primarily developed for the treat-
ment of rheumatoid arthritis, but despite positive phase III efficacy 
data, it did not receive regulatory approval for this indication owing to 
safety concerns and remains unapproved worldwide for any indication. 
A phase III RCT of the IL-6R inhibitor sarilumab for GCA was terminated 
during the COVID-19 pandemic owing to slow recruitment80.

The GiACTA trial was the first to compare standardized prednisone 
tapering regimens in GCA, demonstrating the superiority of a 26-week 
glucocorticoid taper combined with tocilizumab over conventional 
52-week glucocorticoid monotherapy62. On the basis of these findings, 
a 26-week taper is recommended when tocilizumab is used15. More 
recently, a proof-of-concept study involving 30 patients with newly 
diagnosed or relapsing GCA showed that combining tocilizumab with 
only 8 weeks of prednisone treatment achieved sustained remission 
in 77% of patients with new-onset or relapsing GCA at week 52, with 
no vision loss81.

Two proof-of-concept studies evaluated the efficacy and safety of 
tocilizumab monotherapy after ultra-short courses of glucocorticoid 
treatment. In the GUSTO trial, 18 people with newly diagnosed GCA 
received intravenous pulses of methylprednisolone over 3 consecutive 
days followed by a single intravenous infusion of tocilizumab and then 
weekly subcutaneous tocilizumab injections; 78% of the participants 
achieved remission within 24 weeks and 72% remained relapse-free at 
1 year. However, the effect of treatment was delayed and only 25% of the 
participants achieved remission by week 4, and one case of irreversible 
anterior ischaemic optic neuropathy occurred in the early high-risk 
phase82. In the TOPAZIO study, 18 patients with newly diagnosed or 
relapsing large-vessel GCA received the same 3-day intravenous meth-
ylprednisolone regimen followed by weekly subcutaneous tocilizumab 
injections; sustained clinical remission was achieved in 76% of these 
patients at 1 year, accompanied by a significant reduction of vascular 
inflammation on PET–CT83.

These proof-of-concept studies suggest that tocilizumab mono-
therapy can induce and maintain remission in GCA, enabling substan-
tial reduced glucocorticoid exposure, and can be considered for minor 
relapses. However, ultra-short glucocorticoid regimens are not stand-
ard of care and should be avoided in patients with ischaemic symptoms 
as it is unclear whether this approach combined with tocilizumab can 
prevent visual loss or cerebrovascular events.

Janus kinase inhibitors. The JAK–STAT signalling pathway is down-
stream of multiple interleukins (for example, IL-6), interferons (such 
as IFNγ) and growth factors (including colony-stimulating factors) 
that are known to be upregulated in GCA. The activation of the 
JAK–STAT signalling pathway can in turn induce transcripts involved 
in immune responses and inflammation, thereby establishing positive 
feedback loops.

In the 2025 phase III SELECT-GCA trial84, 428 patients with newly 
diagnosed or relapsing GCA were randomly allocated (2:1:1) to receive 
treatment with the selective JAK1 inhibitor upadacitinib, at a dose of 
15 mg or 7.5 mg orally once daily plus a 26-week glucocorticoid taper, or 
placebo plus a 52-week glucocorticoid taper. Upadacitinib at a dose of 
15 mg was superior to placebo in achieving sustained remission (46.4% 
versus 29.0%); the 7.5 mg dose was not significantly superior to placebo 
(41.1%). Upadacitinib 15 mg also delayed time to disease flare, reduced 
cumulative glucocorticoid exposure (1,615 mg versus 2,882 mg), 
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and improved fatigue and quality of life in comparison with placebo. 
Adverse events were generally similar across the study groups, although  
long-term real-world data are needed to further assess safety in this  
older patient population84. On the basis of the results of the SELECT-
GCA trial, upadacitinib was approved by the FDA and EMA for treatment 
of GCA in 2025. In the 2-year, double-blind extension of the SELECT-GCA 
trial (currently available only as an abstract), patients who achieved  
≥24 weeks of sustained remission during the initial 1-year phase main-
tained remission during the extension only if upadacitinib 15 mg was 
continued (68.6% versus 28.6% for those switched to placebo), with 
no new safety signals over 2 years, suggesting that ongoing therapy 
might be required to prevent relapse85.

A prospective open-label pilot study primarily designed to assess 
the safety of baricitinib, a JAK1–JAK2 inhibitor, in 15 patients with relaps-
ing GCA found that baricitinib at a dose of 4 mg daily was well tolerated, 
with most patients able to discontinue glucocorticoids and maintain 
remission over 52 weeks86. A phase III RCT of baricitinib has not been 
announced to date.

Other biologic agents. Several bDMARDs have been investigated as 
glucocorticoid-sparing therapies in GCA, although earlier studies used 
slower prednisolone tapers than that used in the GiACTA trial, which 
might have limited their ability to demonstrate the clinical efficacy 
of the bDMARD being assessed. Most studies to date have focused on 
cytokine inhibition, with limited studies directly targeting infiltrating 
T cell or macrophage populations.

Although the presence of granulomatous inflammation in GCA 
suggests a potential role for TNF inhibition, multiple small, rand-
omized trials with infliximab, etanercept and adalimumab demon-
strated no clinical benefit of anti-TNF therapies in this disease87–89. 
Secukinumab, an IL-17A inhibitor, showed promise in the phase II 
TitAIN RCT90, but an announcement by the company developing this 
therapy suggested that the positive outcomes were not replicated in 
the phase III GCAptAIN study, in which the primary end point was not 
met91. An open-label trial of ustekinumab, which inhibits the IL-12–IL-23 
pathway, a prematurely discontinued phase II trial of the IL-23 inhibitor 
guselkumab and a phase III trial of the IL-1 receptor antagonist anak-
inra all showed the limited efficacy of these approaches, with high 
rates of treatment failure or relapse with no meaningful reduction in 
glucocorticoid exposure92–94.

Mavrilimumab, a GM-CSF receptor antagonist that directly targets 
macrophage biology and vascular remodelling, improved outcomes in 
patients with GCA in a phase II RCT, reducing flares (19% versus 46%) and 
increasing sustained remission at week 26 (83% vs 50%) without deaths 
or vision loss95. However, no phase III RCT has been announced to date.

Abatacept, a CTLA4–Ig fusion protein that inhibits T cell 
co-stimulation, also prolonged relapse-free survival when administered 
intravenously in conjunction with prednisone in a phase II RCT, increas-
ing median remission duration to 9.9 months versus 3.9 months for 
prednisone alone, with no increase in adverse events96. A phase III 
RCT of subcutaneous abatacept for GCA (NCT04474847) is currently 
underway.

International recommendations for the initial treatment 
of giant cell arteritis
Since 2018, evidence-based guidelines on the management of GCA 
have been released by the EULAR15, the ACR–VF14 and several national 
scientific societies97–101. Updates of the EULAR and British Society for 
Rheumatology recommendations are expected in the near future. 

Overall, these guidelines largely agree on how to manage GCA in 
clinical practice102. Divergence can be explained by differences in the 
methodology used to formulate the guidelines and in the health care 
systems between the USA and most European countries, as well as by 
differences in opinion among expert groups considering the absence 
of high-quality evidence.

As untreated active GCA carries a substantial risk of visual loss103, 
current guidelines agree that patients with newly diagnosed active 
GCA should be treated with high-dose oral glucocorticoids, whereas 
patients with acute visual symptoms should initially receive glucocor-
ticoids intravenously. After remission induction, the EULAR recom-
mends tapering the glucocorticoid dose to a target dose of 15–20 mg 
per day within 2–3 months and to ≤5 mg per day after 1 year. In patients 
receiving glucocorticoid-sparing therapy, a faster glucocorticoid taper 
and earlier withdrawal of glucocorticoids is advised on an individual 
basis15. By contrast, the ACR–VF guideline does not recommend a target 
for glucocorticoid tapering but suggests that the duration of gluco-
corticoid treatment should be guided by the patient’s preferences, 
as the evidence on glucocorticoid tapering regimens and duration 
of treatment is low14. The Pan American League of Associations for 
Rheumatology (PANLAR) guidelines for the treatment of GCA provide 
recommendations similar to those of the ACR–VF regarding the use of 
glucocorticoids for remission induction, without specifying a target 
for glucocorticoid tapering104.

Type, frequency and treatment of giant cell arteritis relapse
Prospective clinical trials and observational studies have shown that 
34–75% of patients with GCA relapse if treated with glucocorticoids 
only103. Furthermore, up to 30% of those receiving adjunctive tocili-
zumab or upadacitinib experience disease relapses, with most relapses 
occurring within the first 2 years after diagnosis85,105. Severe ischae-
mic events, including blindness, however, are rare once adequate 
glucocorticoid therapy has been initiated.

Frequent relapses, however, often require increased exposure to 
glucocorticoids, which contributes to treatment-related morbidity 
and can exacerbate vascular damage. Tocilizumab and upadacitinib 
effectively reduce relapse frequency, yet over half of patients relapse 
after discontinuation of these therapies65–68,85. These observations 
indicate that IL-6 blockade and JAK inhibition suppress inflammation 
and disease activity but do not fully restore immune tolerance in a 
substantial proportion of patients with GCA106.

The EULAR recommends increasing the glucocorticoid dose to 
40–60 mg/day in relapsing patients with cranial features or progressive 
vascular damage (considered a ‘major relapse’) or to the last effective 
dose in patients without cranial symptoms (‘minor relapse’)15. EULAR, 
ACR–VF and PANLAR guidelines recommend adjunctive treatment for 
patients whose disease relapses. However, the ACR–VF guidelines also 
recommend the use of tocilizumab in combination with glucocorticoids 
over glucocorticoids alone for all patients with newly diagnosed GCA14. 
By contrast, the EULAR and its national societies recommend limiting 
the use of adjunctive therapies in treatment-naive patients to those with 
the presence of, or an increased risk of, glucocorticoid-related adverse 
effects15. The ACR–VF conditionally recommends tocilizumab over 
methotrexate as an adjunctive therapy in GCA14. The EULAR suggests 
that methotrexate can be used as an alternative to tocilizumab but also 
notes that tocilizumab provides a higher degree of confidence that a 
clinically meaningful treatment response will be achieved15. PANLAR 
guidelines recommend tocilizumab for all patients with new-onset GCA 
if available, with methotrexate as an alternative option104.
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Routine monitoring of disease activity and vascular damage
Monitoring of GCA disease activity should include clinical assessment 
and laboratory studies; imaging can be indicated in selected patients 
with suspected relapse or vascular damage91. Clinic visits should be 
more frequent during the remission-induction phase, then less often 
once the disease is under control. Each visit should include assessment 
for signs and symptoms of GCA, accompanied by a thorough vascular 
examination. Laboratory studies generally involve inflammatory mark-
ers, complete blood count and tests to monitor potential medication 
toxicity, such as renal and liver function assessments. Tocilizumab 
suppresses CRP production by directly inhibiting IL-6 signalling and 
hepatic CRP synthesis, regardless of inflammatory activity. Therefore, 
careful clinical assessment, supplemented by imaging in selected cases, 
is particularly important for monitoring patients undergoing treat-
ment with this bDMARD. The 2023 EULAR recommendations for the 
use of imaging in large-vessel vasculitis specify that ultrasonography, 
fluorodeoxyglucose-PET, or MRI can be used for the assessment of 
vessel abnormalities in patients with suspected relapse107. However, it 
should be noted that changes detectable on imaging often lag behind 
clinical and laboratory improvement.

Individuals with GCA can develop long-term aortic complications, 
including aneurysm and dissection. Patients with aortic inflamma-
tion at the time of disease onset seem to be particularly at risk of such 
complications. In a 2023 prospective study, 106 patients with GCA 
underwent fluorodeoxyglucose-PET and CT imaging at diagnosis and 
CT imaging annually during follow-up for up to 10 years. Patients with 
aortitis at diagnosis demonstrated a larger increase in aortic diameter 
and were found to be at a tenfold higher risk of developing a thoracic 
aortic aneurysm over time than patients without aortitis at diagnosis108.

Retrospective studies have shown that patients with GCA are 
at an up to 17-fold increased risk of thoracic aortic aneurysm com-
pared with the general population109,110. However, reliable predictors 
of aortic aneurysm development are still lacking. Up to one-third 
of patients developed an aortic aneurysm within 10 years in the 
pre-biologic era109,110, and one study found a 19% incidence at 15 years 
in the post-biologic era, a 13.5-fold increase in patients with GCA versus 
people in the general population of the same age and sex109. The rate 
of abdominal aortic aneurysm in GCA patients is similar to that in the 
general population109,110.

The rate of aortic aneurysm growth among individuals with GCA 
remains under investigation; a large cohort study found an average 
annual aneurysmal growth rate of 1.5 mm, increasing to 4.5 mm per 
year in those who later had dissections111. Additionally, 39% of patients 
who developed aortic dissection had a maximum aortic aneurysm 
width <50 mm (ref. 111). These findings suggest that surgical thresholds 
for aortic dilatation and aneurysm may differ in the GCA population 
compared with the general population, in which many dissections 
occur when the aorta is dilated to >50 mm. Baseline imaging of the 
aorta is typically performed in all patients newly diagnosed with GCA, 
according to the ACR–VF guidelines for the management of GCA14. 
Ongoing monitoring for aortic dilatation is recommended, although 
there is no consensus on the optimal imaging strategy or frequency. 
Transthoracic echocardiography is widely available, avoids exposure 
to radiation and can assess the ascending aorta size; however, the 
descending thoracic aorta is not evaluable by echocardiography. CT 
angiography and magnetic resonance angiography offer complete 
visualization of the aorta, although the cost–benefit ratio and optimal 
scanning interval remain unclear112. The ACR–VF guidelines recom-
mend long-term clinical monitoring, whereas the EULAR guidelines 

recommend monitoring with imaging to detect structural damage. 
When initial imaging reveals abnormalities, the timing of subsequent 
studies depends on the type of pathology identified; for example, if an 
aortic dilatation or aneurysm is observed, follow-up imaging should 
consider the initial diameter and patient co-morbidities. Decisions 
regarding imaging frequency and modality are often made jointly with 
cardiovascular or thoracic surgery specialists.

Prevention of treatment-associated toxicity
Owing to the risk of serious and frequent glucocorticoid-related 
adverse effects, patients with GCA should have a management plan 
that addresses glucocorticoid toxicity. The risk of pneumocystis 
pneumonia (PCP) is increased in patients treated with high-dose 
glucocorticoids. Although this complication is rare in patients with 
GCA113,114, some experts advocate PCP prophylaxis while patients are 
receiving moderate or high doses of glucocorticoids, given the poten-
tial for substantial PCP-related morbidity and mortality. Ultimately, 
the decision to initiate PCP prophylaxis should be an individualized 
one, taking into account patient-specific risk factors and prefer-
ences, and guided by a careful discussion of the potential benefits 
and risks. Trimethoprim–sulfamethoxazole is the first-line agent for 
PCP prophylaxis; alternatives include dapsone, atovaquone, or inhaled 
pentamidine if trimethoprim–sulfamethoxazole is contraindicated114,115.

All patients with GCA receiving glucocorticoids should 
undergo baseline bone health evaluation, following guidelines for 
glucocorticoid-induced osteoporosis prevention and management116.

Other recommendations, based on our own expert opinions, 
include periodic screening for hyperglycaemia and hypertension, along 
with dietary counselling for weight management. Patients with GCA 
should receive appropriate vaccinations, particularly pneumococcal 
and influenza vaccines. Herpes zoster vaccination is recommended, 
particularly for patients receiving a JAK inhibitor. Ophthalmological 
evaluation is recommended for those developing visual changes to 
differentiate between ocular GCA manifestations and GC-induced eye 
complications, particularly cataracts.

Polymyalgia rheumatica
General principles of polymyalgia rheumatica treatment
Many features of PMR predispose clinicians to diagnostic error: proxi-
mal pain and stiffness, systemic symptoms, distal musculoskeletal 
manifestations and elevated inflammatory markers are features shared 
with numerous other disorders that can mimic PMR. In the absence of 
a specific diagnostic test, diagnosis of PMR requires careful exclusion 
of alternative conditions at onset and throughout follow-up. Reliance 
on responsiveness to glucocorticoid therapy is also of limited use, as 
glucocorticoids can transiently alleviate symptoms of other diseases. 
Therefore, it is essential to distinguish true PMR from its many mimics 
before considering bDMARD therapy, which should be avoided in par-
tial responders to glucocorticoid therapy until mimicking conditions 
and relevant comorbidities have been rigorously excluded.

The main goal of treatment in PMR is induction and maintenance of 
remission. Patient education and shared decision-making are essential. 
A suggested treatment algorithm for PMR is illustrated in Fig. 3.

Initial treatment with glucocorticoids. Glucocorticoids are the 
first-line therapy for PMR as they provide rapid relief from symptoms. 
However, relapses are common in PMR, and many patients require pro-
longed glucocorticoid therapy, with a substantial proportion remain-
ing on treatment for 4–5 years after diagnosis. This high relapse rate 
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and cumulative glucocorticoid exposure underscore the need for 
effective glucocorticoid-sparing strategies in PMR117,118. Recommended 
initial doses are 12.5–25 mg of prednisone equivalent once daily in the 
morning, which can be adjusted depending on patient comorbidities 
such as diabetes mellitus, heart disease or osteoporosis119.

After remission, glucocorticoids are tapered gradually to 10 mg 
daily by 4–8 weeks and discontinued within 1 year if no relapse occurs. 
This approach typically results in cumulative doses of ~2 g of pred-
nisone, exceeding the level associated with increased risk of infection 
and cardiovascular events120. However, some patients can sustain 
remission with shorter durations of glucocorticoid treatment .

The role of intramuscular and intra-articular glucocorticoids. 
Injections of glucocorticoids into the subdeltoid bursa or intramus-
cularly have been studied in PMR but are generally not used in clinical 
practice. A multicentre trial comparing intramuscular methylpred-
nisolone acetate with oral prednisolone showed similar remission 
rates up to 96 weeks, but intramuscular methylprednisolone acetate 
resulted in lower cumulative glucocorticoid exposure, fewer fractures 
and less weight gain121. A separate study demonstrated that bilateral 
shoulder injections of methylprednisolone rapidly reduced pain, 
morning stiffness and inflammatory markers, with MRI-confirmed 

resolution of periarticular inflammation in responders and no significant  
adverse effects122.

Traditional immunosuppressants as glucocorticoid-sparing agents. 
To prevent relapses and minimize glucocorticoid exposure and related 
adverse effects, several glucocorticoid-sparing agents have been used. 
According to the 2015 ACR–EULAR recommendations for the manage-
ment of PMR, methotrexate can be considered for patients experi-
encing disease relapse, those with newly diagnosed PMR who are at a 
high risk of relapse, or those at risk of glucocorticoid-related adverse 
effects119. Evidence for methotrexate as a glucocorticoid-sparing agent 
has historically been inconsistent, with only two of four randomized 
trials meeting their primary end points for relapse prevention or glu-
cocorticoid reduction123–126. These studies, however, used relatively 
low doses of methotrexate (7.5–10 mg per week), lower than the dose 
of 25 mg per week commonly applied in practice for the management 
of vasculitis and rheumatoid arthritis. More recently, a double-blind, 
placebo-controlled RCT127 evaluated methotrexate at a dose of 25 mg 
per week in patients with newly diagnosed PMR who also received 
a standardized 24-week glucocorticoid taper. Methotrexate ther-
apy significantly increased the proportion of patients who achieved 
glucocorticoid-free remission at 52 weeks compared with placebo, 

Increased risk of glucocorticoid toxicity?

Remission achieved?

12.5–25.0 mg per day oral prednisone (or equivalent)

Newly diagnosed active PMR

Consider sarilumab or tocilizumab
Accelerated glucocorticoid tapering regimen with
discontinuation in 4–6 months. Consider methotrexate
if IL-6R inhibitors are contraindicated

Yes

Taper glucocorticoids upon remission
Taper to 10 mg per day within 4–6 weeks and then
decrease daily dose by 1 mg every 4 weeks

Gradual glucocorticoid tapering upon remission Increase glucocorticoids and consider initiating
or switching targeted therapy

Start sarilumab or tocilizumab
Methotrexate can be considered
if IL-6R inhibitors are not suitable

Increase glucocorticoids to
last e�ective dose

No

Yes No

+

Fig. 3 | Treatment algorithm for polymyalgia rheumatica. This algorithm 
summarizes a pragmatic approach to the management of patients with 
polymyalgia rheumatica (PMR). Glucocorticoids remain the cornerstone of 
remission-induction therapy and are typically initiated at doses of 12.5–25 mg per 
day of prednisone (or equivalent), followed by gradual tapering once remission 
is achieved. IL-6 receptor (IL-6R) inhibitors such as sarilumab or tocilizumab can 
be considered in patients with relapsing or refractory disease or in those at an 
increased risk of glucocorticoid-related adverse effects. Methotrexate can be 
considered as an alternative glucocorticoid-sparing agent when IL-6R inhibitors 
are contraindicated or not suitable. Sarilumab is currently the only therapy 
specifically approved for the treatment of relapsing PMR. Treatment decisions 

should be guided by regular assessment of disease activity. In patients who do 
not achieve adequate disease control, escalation of glucocorticoid therapy and 
initiation or modification of targeted therapy can be considered, with treatment 
strategies individualized according to clinical response and comorbidities.  
Once remission is achieved, gradual tapering of glucocorticoids is recommended.  
In patients receiving glucocorticoid-sparing therapies, accelerated glucocorticoid  
tapering and earlier discontinuation could be feasible. In patients in a state 
of sustained remission receiving combination therapy, glucocorticoids are 
typically tapered first, whereas targeted or conventional immunomodulatory 
therapies are generally maintained longer before considering dose reduction 
or discontinuation.
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supporting the potential benefit of introducing methotrexate early 
as a glucocorticoid-sparing strategy127.

Other immunosuppressants, such as leflunomide and azathio-
prine, have shown some promise in small studies but sufficient evi-
dence is lacking24,128. A phase III trial of leflunomide for PMR is ongoing 
(NCT03576794). These agents are not currently recommended as 
first-line treatments for PMR. NSAIDs and analgesics are not primary 
therapies but can help with coexisting degenerative pain.

Glucocorticoid-sparing agents
Pathophysiological rationale for the development of new treat-
ment in polymyalgia rheumatica. A pathophysiological rationale 
for the development of new treatments in PMR is presented in Fig. 4. 
PMR almost exclusively occurs in individuals over 50 years of age, with 
peak incidence around 75 years of age, suggesting a strong link with 
ageing. Increased numbers of senescent lymphocytes (for example, 
CD28−NKG2D⁺ T cells) have been detected in the peripheral blood 
of patients with PMR129,130. Moreover, processes such as immunose-
nescence and inflammageing, endocrino-senescence (for example, 
reduced levels of dehydroepiandrosterone sulfate and cortisol) 
and age-related changes in gut microbiota could contribute to PMR 
pathogenesis129,130. Most patients with PMR exhibit systemic inflam-
mation characterized by an increased acute-phase response and ele-
vated serum concentrations of IL-6, B cell activating factor and CXCL9 
and CXCL10 chemokines131. IL-6 is also one of the key mediators of 
immunosenescence and inflammageing; thus, drugs inhibiting the  
IL-6 signalling pathway have a rational basis for being used in PMR.

Despite alterations in peripheral B cell subset frequencies, and 
elevated plasma levels of immune complexes, no specific autoanti-
bodies have been consistently linked to PMR, and B lymphocytes are 
rarely detected within inflamed tissues132. Consequently, the role of 
B cells and the possible presence of B cell niches in PMR remain unclear, 
although B cell-depleting therapies have been successfully tested in 
patients with PMR133.

Other immune-cell subsets that have been reported to be dysregu-
lated in the peripheral blood of patients with PMR include TH1 cells, 
TH17 cells and TC17 cells (increased), regulatory T cells (decreased), 
natural killer cells (decreased), intermediate and classical mono-
cytes (increased), and neutrophils (increased and with an activated 
phenotype); results regarding CD8+ T cells are not clear129,132,134–136.

Synovial fluid from patients with PMR usually shows mild to mod-
erate leucocytosis, predominantly composed of mononuclear cells137. 
Increased frequencies of TH1 (CD4+IFNγ+IL-17−) cells and TH1/TH17 
(CD4+IFNγ+IL-17+) cells, but not TH17 cells or TC17 cells, have been observed 
in PMR synovial fluid, suggesting that there are differences in immune 
profiles between synovial fluid and peripheral blood compartments, 
and supporting the use of anti-IFNγ and possibly anti-IL-17 therapies134. 
Intermediate monocytes are particularly expanded in synovial fluid, and 
all monocyte subsets display an activated phenotype, with upregulation 
of CD64, CD80, CD86, CD206 and FRβ compared with paired peripheral 
blood monocytes135. Additionally, elevated levels of soluble media-
tors, including neuropeptides such as vasoactive intestinal peptide and 
pro-angiogenic molecules, have been reported in PMR synovial fluid129.

Arthroscopy-guided synovial biopsy studies have revealed the 
presence of synovitis, characterized by leucocyte infiltration and 
vascular proliferation, in patients with PMR138. The infiltrating cells 
consist mainly of macrophages and CD4+ T lymphocytes express-
ing HLA class II, whereas B cells, natural killer cells and γδ T cells 
are rarely detected. PMR synovial tissue is marked by expression of 
cytokines associated with myeloid cell activation and TH1 cell differ-
entiation (for example, IFNγ but not IL-17)134, highlighting the TH1 cell 
pathway as a potential therapeutic target in PMR. Macrophages and 
macrophage-associated cytokines, including IL-6, GM-CSF, M-CSF, IL-12, 
IL-23, IFNγ, TNF and IL-1β, are highly expressed in PMR synovial tissue, 
indicating that macrophages are major producers of pro-inflammatory 
cytokines in PMR tissues and key drivers of local inflammation135. On 
the basis of the findings of dysregulated cytokine expression, JAKs are 
probably activated and are emerging as potential therapeutic targets.
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Fig. 4 | Pathophysiological rationale for the development of new treatments 
in polymyalgia rheumatica. The main contributors to the pathogenesis of 
polymyalgia rheumatica (PMR) in synovial fluid and synovial tissue are shown, 

along with respective therapies. Boxes filled in violet indicate the approved 
drugs. Boxes filled in green indicate the drugs under study. Grey boxes indicate 
the drugs that failed or that had limited activity. JAK, Janus kinase; TH1, T helper 1.
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Interleukin-6 blockade. The introduction of IL-6R inhibitors, par-
ticularly with the approval of sarilumab by the FDA and EMA in 2023 
for the treatment of relapsing and refractory PMR, has led to prefer-
ence being given to these agents over methotrexate in cases of PMR 
in which glucocorticoid-sparing is required139,140. This new approach 
to PMR treatment is supported by data from clinical trials as well as 
observations in clinical practice as outlined below141–143.

Initial data on the potential efficacy of tocilizumab derive from 
two open-label studies involving a total of 30 patients with new-onset 
PMR144,145. In one of these studies, tocilizumab was used as monother-
apy for the first 12 weeks, followed by oral prednisone therapy for 
weeks 12 to 24 (ref. 144). Although all 20 patients achieved a state of low  
disease activity by 12 weeks, this outcome occurred in only 9 (45%) 
after 4 weeks. As >70% of patients are expected to respond to oral 
glucocorticoid therapy within 4 weeks146, it might be concluded that 
the effect of tocilizumab is delayed compared with glucocorticoids 
and that a combination of these drugs is required, at least for initial 
treatment of PMR.

Subsequent RCTs confirmed the promising results of the 
open-label studies. In the phase II–III PMR-SPARE trial147, 36 patients 
with new-onset PMR were randomly allocated (1:1) to receive treatment 
with tocilizumab 162 mg per week or matching placebo; both groups 
received prednisone at a starting dose of 20 mg, which was tapered 
to 0 mg within 11 weeks. The primary outcome of glucocorticoid-free 
remission at week 16 was achieved by 63.2% of patients in the tocili-
zumab group but only 11.8% of the placebo group, and the median 
cumulative prednisone dose was almost 40% lower in the former 
group (781 mg versus 1,290 mg). The SEMAPHORE trial recruited  
101 patients with glucocorticoid-dependent PMR (defined as PMR activ-
ity score (PMR-AS) >10 and the impossibility of reducing prednisone 
dose below 10 mg per day)148, who received tocilizumab (8 mg/kg 
intravenously) or placebo every 4 weeks, with a rapid glucocorticoid 
taper. The primary end point was a composite of PMR-AS <10 and either 
an actual prednisone dose of ≤5 mg per day or a decrease in prednisone 
dose by ≥10 mg per day from baseline at 24 weeks. Compared with 
the placebo group, more patients in the tocilizumab achieved the 
primary end point (67.3% versus 31.4%) and were able to discontinue 
prednisone therapy (49% versus 19.6%). Treatment with tocilizumab 
did not, however, result in sustained treatment-free remission given 
that 92.3% of patients experienced a relapse a median of 15 weeks after 
discontinuation of tocilizumab149.

Sarilumab was evaluated in the phase III SAPHYR trial of 
118 patients with PMR and at least one relapse, although the target 
of 280 enrolees was not met because of the COVID-19 pandemic150. 
Participants were randomly allocated (1:1) to receive either sarilumab 
200 mg subcutaneously every other week plus a 14-week glucocorti-
coid taper (starting dose 15 mg prednisone daily), or placebo plus a 
52-week glucocorticoid taper. The primary outcome was sustained 
remission at 52 weeks, defined as resolution of PMR signs and symp-
toms by week 12, absence of a flare, CRP normalization and adherence 
to the glucocorticoid taper between weeks 12 and 52. More patients 
in the sarilumab group than in the placebo group achieved this end 
point (28.3% versus 10.3%); this finding was confirmed by a sensitiv-
ity analysis that excluded CRP from the primary outcome (remis-
sion rates 31.7% versus 13.8%). The cumulative glucocorticoid dose 
was lower in the sarilumab group than in the placebo group (777 mg 
versus 2,044 mg). Positive effects of sarilumab were also seen for 
health-related quality of life, function, fatigue and general health, as 
assessed by patients151.

B cell targeted treatment. Even though the role of B cells in the patho-
genesis of PMR is unclear, rituximab has been tested in the proof-of-
concept BRIDGE-PMR trial of 47 patients (38 with new-onset and 9 with 
relapsing PMR), who received either a single infusion of 1,000 mg 
rituximab or placebo133. All patients were also treated with 50 mg 
intravenous prednisone followed by oral prednisone 15 mg per day 
and a subsequent rapid tapering regimen aimed at discontinuation 
of glucocorticoids at week 17. The primary end point was to achieve 
remission (PMR-AS <10) without glucocorticoids at week 21. Thereafter, 
patients were managed according to standard of care without further 
rituximab infusions and followed up until week 52 in an extension 
study152. Glucocorticoid-free remission was achieved more frequently 
by patients treated with rituximab (48% at week 21 and 52% at week 52) 
as compared with placebo (21% and 21%, respectively)133,152. Median 
cumulative prednisone dose at week 52 was lower in the rituximab 
group (1,595 mg versus 2,302 mg)152. Interestingly, the persistence of 
remission during follow-up without additional rituximab infusions 
could suggest a sustained therapeutic effect, raising the possibility 
of a disease-modifying effect, although this remains to be confirmed.

Janus kinase inhibitors. Tofacitinib and baricitinib are the only JAK 
inhibitors tested for treatment of PMR so far153–155, although neither 
agent is currently approved by regulatory authorities for the treatment 
of PMR. Tofacitinib was first evaluated in a single-arm trial of 14 patients 
with highly active PMR (PMR-AS >17 and abnormal levels of acute-phase 
reactant). Tofacitinib was administered in conjunction with prednisone 
15 mg per day, with the latter being tapered down to ≤2.5 mg per day 
within 20 weeks. The primary end point, PMR-AS <7 with prednisone 
dose ≤2.5 mg per day for 4 weeks from week 20 onwards, was achieved 
by 85.7% of the study participants153. Another study randomly allo-
cated 39 patients to receive tofacitinib (without glucocorticoids) and 
32 patients to receive glucocorticoids at a starting dose of 15 mg per 
day prednisone equivalent followed by a gradual taper according to 
current clinical practice154. All patients in both groups achieved the 
primary end point, which was low disease activity (PMR-AS <10) at 
weeks 12 and 24. The mean daily prednisone dose in the glucocorticoid 
arm, however, was 6 mg at 24 weeks.

Baricitinib was evaluated in the BATCHELOR trial, which involved 
34 people with recent-onset (<6 months) PMR who had highly active 
disease (PMR-AS >17)155. Participants received either baricitinib at a 
dose of 4 mg or placebo for 12 weeks, followed by 2 mg baricitinib or 
placebo for a further 12 weeks. Notably, this study did not include oral 
glucocorticoids in the placebo arm, although two glucocorticoid injec-
tions at weeks 1 and 4 were permitted in both treatment arms and oral 
glucocorticoids were used as rescue treatment. The primary end point, 
PMR-AS ≤10 at week 12 without rescue therapy, was more frequently 
achieved by patients treated with baricitinib than by those who received 
placebo (77.8% versus 13.3%). Use of glucocorticoid rescue therapy 
was recorded in 66.7% of patients in the placebo group but only by a 
single patient (corresponding to 5.6%) in the baricitinib group. These 
findings highlight the strong clinical effect of JAK inhibition in PMR and 
suggest that future treatment strategies for PMR could be designed 
to minimize, or potentially avoid, the need for oral glucocorticoids. 
Response to baricitinib was rapid and persistent given that 52.9% of 
patients achieved PMR-AS ≤10 after 2 weeks and 76.5% remained in a 
state of low disease activity up to week 36 despite stopping baricitinib 
at week 24.

In both trials that tested JAK inhibitors without glucocorti-
coids154,155, there was no safety alert in people receiving the study drug, 
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in particular, no cardiovascular or thromboembolic events; however, 
the follow-up time was too short and the sample sizes too small to draw 
any definitive conclusions.

Other biologic agents. Abatacept was evaluated in the ALORS trial 
involving 34 people with recent-onset PMR and high clinical disease 
activity156. The primary end point of low disease activity (defined as 
PMR-AS ≤10 at week 12 with no glucocorticoids and no rescue treat-
ment) was achieved by 50% of patients treated with subcutaneous 
abatacept (125 mg weekly) and 22.2% of those who received placebo, 
but the between-group difference was not statistically significant 
(P = 0.07). Sub-analyses indicated, however, that the potential effect 
of abatacept on PMR-AS was related to a strong reduction of CRP 
level, which is an important component of this composite score. The 
cumulative glucocorticoid dose was similar in both groups.

Infliximab (3 mg per kg body weight) was investigated in a 52-week 
trial that included 53 patients with new-onset PMR157. The trial failed to 
demonstrate any benefit of adding infliximab to prednisolone concern-
ing the primary end point (proportion of patients without relapse or 
recurrence through week 52) and key secondary end points including 
cumulative glucocorticoid dose157.

Etanercept was compared with placebo in a trial of 20 patients 
with newly diagnosed PMR who were not being treated with glucocor-
ticoids158. This trial failed to reach its primary end point, which was to 
demonstrate a greater reduction in PMR-AS at week 2 in the intervention  
group than in the placebo group.

In the REPLENISH RCT (the results of which are currently available 
only in an abstract), adults ≥50 years old with relapsing PMR were 
randomly allocated to receive treatment with secukinumab 300 mg 
or 150 mg or placebo for 52 weeks, all in combination with a 24-week 
prednisone taper. Both secukinumab regimens significantly increased 
the rate of sustained remission at week 52 compared with placebo 
(41.2% and 40.6% versus 20.4%) and reduced cumulative glucocorticoid 
exposure (adjusted annual dose 1,603.7 mg and 1,683.2 mg in the two 
secukinumab groups versus 2,093.0 mg in the placebo group).

The safety of secukinumab was consistent with its known profile, 
with no new safety signals. The preliminary results of the REPLENISH 
trial159 suggest that secukinumab might be more effective in PMR than in 
GCA, although further data are needed to fully clarify its efficacy in GCA.

International recommendations for the treatment 
of polymyalgia rheumatica
Evidence-based guidelines for the management of GCA were released 
by the EULAR in conjunction with the ACR in 2015119 and by several 
national scientific societies139,140,160–162. Although the EULAR recom-
mendations are expected to be updated in the near future, updated 
guidelines from the rheumatology societies of France139, Germany 
(together with the Austrian and Swiss societies)140 and Norway162 have 
been published within the past few years.

Current recommendations for the management of PMR sup-
port the initiation of oral glucocorticoids at a dose within a range of  
12.5–25 mg prednisone equivalent daily, followed by gradual tapering 
once remission is achieved119,160. Whereas the 2015 ACR–EULAR recom-
mendations advise use of the minimum effective individualized dura-
tion of glucocorticoid therapy in patients with PMR but do not include 
a maximum duration of therapy, the most recent German guidelines 
(published in 2025) recommend limiting glucocorticoid monotherapy 
to a maximum of 1 year, acknowledging the toxic effects of long-term 
glucocorticoid use140.

The ACR–EULAR conditionally recommended considering the 
early introduction of methotrexate in patients experiencing a relapse 
of PMR and in patients with new-onset disease at a high risk of relapse, 
prolonged glucocorticoid exposure or glucocorticoid-related adverse 
events119. The more recent guidelines from France and Germany now 
include recommendations about when and how to use bDMARDs in 
PMR139,140. According to these guidelines, an IL-6R blocking agent should 
be used in patients with a relapsing disease course and can be used in 
selected patients with new-onset disease at a high risk of glucocorticoid-
induced adverse effects; methotrexate (or rituximab) can still be used 
as an alternative. In patients treated with IL-6R blocking agents, discon-
tinuation of oral glucocorticoids should be attempted after 16 weeks,  
and after 6–8 months in patients treated with methotrexate140.

Routine monitoring of disease activity
There are currently no standard definitions of remission or relapse in 
PMR11,136 (Box 1). Remission is generally defined as the absence of typi-
cal symptoms with normalized inflammatory markers. The PMR-AS is 
a validated composite measure of disease activity that can assist in 
standardizing assessments. Scores <10 are commonly considered indic-
ative of low disease activity and can guide treatment de-escalation163. 
Relapse of PMR is defined by worsening of symptoms accompanied 
by elevated concentrations of acute-phase reactants. Isolated rises in 
ESR or CRP level are insufficient to diagnose relapse but warrant evalu-
ation to determine the cause. There is no elevation in ESR in approxi-
mately 27% of relapses and no elevation in CRP level in approximately 
14%164; relapses without elevation of these inflammatory markers are 
particularly relevant during treatment with IL-6R blockage.

Failure to respond to the standard starting dose of 12.5–25 mg pred-
nisone equivalent should prompt evaluation for other conditions that 
mimic PMR, such as elderly-onset rheumatoid arthritis or malignancy,  
as well as concomitant infection or GCA7,119,165.

T2T guidelines for PMR recommend that patients should be 
monitored every 1–4 weeks until remission is achieved, then every 
3–6 months once they are in a state of stable remission; the frequency 
of follow-up after cessation of therapy is determined on an individual 
basis7. At every visit, patients should be assessed for pain, stiffness and 
mobility, and should undergo basic laboratory tests (ESR and/or CRP, 
blood count, glucose, and other assessments as needed) to monitor 
disease activity and drug toxicity.

Glucocorticoid-induced adrenal insufficiency can occur in long- 
term users, especially when prednisone is tapered below 7.5 mg/day, 
and can mimic relapse, leading to unnecessary treatment and increased 
risk of drug toxicity. Non-specific symptoms such as arthralgia, myal-
gia, malaise or fatigue with normal CRP level should raise suspicion 
of adrenal insufficiency, and when it is suspected, morning cortisol 
concentration should be checked; most cases of adrenal insufficiency 
resolve with slow glucocorticoid tapering7,166.

Treatment of relapsing polymyalgia rheumatica
Relapses are generally early and common in PMR, affecting approxi-
mately half of patients within 1 year of treatment initiation; relapse 
often occurs when the prednisone dose drops below 10 mg per day, 
and each relapse prolongs glucocorticoid therapy117,141. Symptoms can 
resemble disease onset but are usually milder and can include isolated 
systemic or distal musculoskeletal manifestations165,167,168. In patients 
with an inadequate response to initial PMR treatment, persistent inflam-
mation or frequent relapses, subclinical GCA should be considered, as 
it occurs in up to 23% of patients with PMR169–172.
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Glucocorticoid-sparing therapies should be considered in patients 
with relapsing PMR. Robust evidence suggests tocilizumab and sari-
lumab as valid alternatives to glucocorticoids147,148,150, but optimal treat-
ment duration and discontinuation strategies require further study. 
Currently, only sarilumab is approved by international regulatory 
agencies for refractory or relapsing PMR.

Prevention of treatment-associated toxicity  
for polymyalgia rheumatica
Long-term glucocorticoid therapy in PMR is associated with toxic 
effects including osteoporosis, hypertension, diabetes mellitus, 
infections and cataracts136,165,173,174. In a population-based cohort, 65% 
of patients treated with glucocorticoids alone experienced at least one 
adverse event, with cumulative doses ≥1,800 mg increasing the risk of 
adverse events173. Even low doses (≤5 mg per day) increase long-term 
cardiovascular risk175. Frailty due to chronic GC use is common176. Data 
from a 2025 prospective cohort study indicate that patients with PMR 
treated with glucocorticoids, particularly women, experience a decline 
in physical function over the first 2 years after diagnosis compared with 
age-matched and sex-matched individuals without PMR, highlighting 
the persistent impact of PMR on physical function despite appropriate 
glucocorticoid treatment and apparent disease control177.

Prevention and management of glucocorticoid-related adverse 
events are therefore essential. Patients at a high risk of such events 
could benefit from the use of lower initial glucocorticoid doses and 

early introduction of glucocorticoid-sparing therapy. Recommenda-
tions for preventing and treating glucocorticoid-induced osteopo-
rosis should also be followed116. Future studies should also focus on 
developing targeted muscle-conditioning programmes that could be 
integrated into routine care for patients with PMR.

Future perspectives for giant cell arteritis 
and polymyalgia rheumatica treatment
New agents in development
Drugs in development for the treatment of GCA and PMR are summa-
rized in Table 1 and Table 2. As already mentioned, preliminary results 
of the phase III REPLENISH trial of secukinumab in PMR are reportedly 
positive159. Another drug in development is clofutriben, a selective 
inhibitor of 11β-hydroxysteroid dehydrogenase type 1 (HSD-1), which 
regulates the exposure of active intracellular glucocorticoids to their 
intracellular receptors; it is hoped that this drug will attenuate poten-
tial adverse effects of glucocorticoids. Early results of a phase II trial 
in PMR (published as an abstract) indicate that clofutriben mitigates 
the adverse effects of glucocorticoids on biomarkers of bone turnover, 
lipid metabolism, hypercoagulability, and cardiovascular and adrenal 
function, whilst maintaining their anti-inflammatory properties178.

The failure of secukinumab to meet the primary end point in the 
phase III GCAptAIN trial in GCA is certainly disappointing and stimu-
lates ongoing discussion about the design of drug trials in GCA and 
PMR91. The definition of clinical response, as well as the handling of 

Table 1 | Ongoing randomized controlled trials in giant cell arteritis

Drug(s) 
evaluated

Trial description Dose Glucocorticoid 
tapering

Population Primary end 
point

Trial number 
and status

Abatacept Multicentre, 
randomized, 
double-blind, 
placebo-controlled 
phase III trial

Abatacept 125 mg weekly for 
12 months

Protocol-specified 
26-week 
glucocorticoid 
taper

78 patients with active, 
newly diagnosed or 
relapsing GCA

Remission at 
month 12

NCT04474847; 
recruiting

Tocilizumab 
versus 
methotrexate

Multicentre, 
randomized, 
open-label, 
controlled 
phase III trial

Tocilizumab subcutaneously 
162 mg per week for 52 weeks,  
or methotrexate subcutaneously  
0.3 mg/kg per week (without 
exceeding 20 mg per week)  
for 52 weeks

Protocol-specified 
glucocorticoid 
taper

230 patients with active, 
newly diagnosed or 
relapsing GCA

Relapse-free 
remission 
without 
deviation from 
the scheduled 
GCA regimen 
at week 78

NCT03892785; 
active, not 
recruiting

Methotrexate Single-centre, 
randomized, 
double-blind, 
placebo-controlled 
phase II trial

Methotrexate subcutaneously 
17.5 mg per week for 12 months

Glucocorticoids 
allowed only 
in the case of a 
relapse, tapered 
according to a 
protocol-specified 
regimen

52 patients with GCA in 
stable glucocorticoid-free 
remission, previously 
treated with tocilizumab 
for ≥6 months

Time to relapse 
during the 
12-month 
treatment 
period

NCT05623592; 
active, not 
recruiting

Tocilizumab 
(gradual versus 
immediate 
discontinuation)

Multicentre, 
randomized, 
open-label, 
phase III trial

Tocilizumab subcutaneously 
162 mg every 2 weeks from 
weeks 0 to 12 then 162 mg 
every 4 weeks until week 24, 
or immediate cessation of 
tocilizumab

Glucocorticoids 
allowed only in the 
case of a relapse

120 patients with GCA 
in glucocorticoid-free 
remission; tocilizumab 
initiated 12–36 months 
prior to randomization

Relapse-free 
survival at 
week 26

NCT06037460; 
active, not 
recruiting

Tocilizumab 
(dose reduction 
versus 
discontinuation)

Multicentre, 
randomized, 
open-label, 
phase II trial

Tocilizumab intravenously 
4 mg/kg monthly or 
subcutaneously 162 mg every  
2 weeks for 18 months

Glucocorticoids 
allowed only in the 
case of a relapse

78 patients with GCA 
in glucocorticoid-free 
remission on tocilizumab;  
tocilizumab initiated  
≥12 months prior to 
randomization

Sustained 
remission at 
month 18

NCT07108387; 
recruiting

GCA, giant cell arteritis.
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(and alternatives to) acute-phase reactants in studies testing drugs that 
directly influence these parameters, are matters of ongoing debate12. 
The ACR and EULAR are currently supporting a project to develop new 
response criteria for GCA, and other international organizations such 
as OMERACT are developing instruments to measure disease activity as 
well as criteria to define remission and relapse in GCA and PMR11,179,180.

Potential implications of the giant cell arteritis–polymyalgia 
rheumatica disease spectrum concept
Although drug trials to date have mostly been designed separately for 
GCA and PMR, the possibility of including patients with both diseases 
in the same trial has been discussed, given the pathophysiological 
and clinical overlaps between the two conditions and to enable faster 
recruitment to a given study2. However, PMR is clinically heterogeneous 
and although a subset of patients has subclinical vasculitis, the major-
ity of patients with PMR have a musculoskeletal condition that would 
warrant a treatment approach different from that for GCA. Indeed, it 
is well known that there are still fundamental differences in treatments 
(such as glucocorticoid starting doses and tapering regimens as well 
as use of glucocorticoid-sparing agents) and outcome assessments 
between GCA and PMR15,119.

The role of imaging in the optimal treatment of giant cell 
arteritis and polymyalgia rheumatica
Although the role of imaging in GCA for diagnostic purposes has been 
well established, there is ongoing uncertainty regarding treatment strati-
fication based on disease involvement revealed by imaging. For instance, 
whether a patient with cranial GCA and no large-vessel involvement 
should receive the same induction and maintenance treatment regimen 
as a patient with both cranial and large-vessel involvement or a patient 
with only large-vessel disease is an unresolved question. Moreover, 
questions remain regarding the role of imaging in the diagnosis of PMR. 
Although imaging is not routinely required for the diagnosis of PMR, 
PET–CT is useful in selected situations, such as diagnostic uncertainty, 
atypical presentations or suspected large-vessel involvement181.

The utility of imaging for monitoring disease activity, assess-
ing vascular damage and predicting prognosis in GCA and PMR also 
remains to be fully defined107,182. The OMERACT GCA ultrasound 
score, for example, has demonstrated sensitivity to change in obser-
vational studies and to predict future relapses and glucocorticoid 
requirements179,183. However, the optimal frequency of ultrasonog-
raphy assessments, particularly once patients have reached clinical 
remission, is still unclear. Similarly, there is no consensus about the 
frequency and the methodology for the assessment of vascular dam-
age, particularly regarding aortic dilation. Although progress has 
been made in understanding which patients are at an increased risk 
of aortic aneurysm formation (for example, those with aortitis as 
revealed by PET imaging at baseline)108, longitudinal imaging studies 
stratifying patients according to aneurysm risk are needed. A further 
area of uncertainty is the screening of patients with PMR for subclinical 
vasculitis. Although some studies indicated that patients with vascular 
inflammation verified by ultrasonography have higher relapse rates 
and greater glucocorticoid requirements, a study screening patients 
with PMR using PET–CT did not confirm these results170,184.

Treatment duration and glucocorticoid tapering  
and discontinuation
On the research agenda is also the determination of the optimal dura-
tion of glucocorticoid treatment in GCA and PMR as well as the charac-
terization of patients in whom glucocorticoid-sparing agents should 
be commenced. Although T2T recommendations suggest using the 
minimum effective dose and duration of drugs7, and recent trials indi-
cate that IL-6R blocking agents (in GCA and PMR) and upadacitinib  
(in GCA) considerable reduce glucocorticoid exposure62,84,150, it is still 
not clear whether glucocorticoid-sparing agents should be prescribed 
to all patients with these diseases. In addition, the optimal duration  
of treatment with conventional immunosuppressants, bDMARDs and 
tsDMARDs, as well as strategies for their tapering and discontinua-
tion, remain poorly defined. In particular, it is unclear whether such 
approaches would be cost-effective and how many patients could be 

Table 2 | Ongoing randomized controlled trials in polymyalgia rheumatica

Drug Study description Dose Glucocorticoid starting and 
tapering dose

Population Primary end point Trial number and 
status

Leflunomide Multicentre, 
randomized, double- 
blind, phase III trial

20 mg per day Prednisolone 15 mg per day, 
tapered gradually to 0 mg 
per day by week 27

94 patients 
with newly 
diagnosed PMR

Number of relapses 
within 12 months

NCT03576794; 
unknown

Low-dose IL-2 Single-centre, open 
label, phase II trial

One million units of 
rhIL-2 subcutaneously 
5 days per week for 
4 weeks, then once 
per week for 8 weeks

Prednisone ≤10 mg per 
day or equivalent at study 
entry; prednisone-tapering 
regimen undefined

15 patients  
with PMR

Percentage change 
in FOXP3+ Treg cells at 
week 12

NCT04062006; 
unknown

Rituximab Single-centre, 
randomized, 
parallel assignment, 
phase III trial

Rituximab single 
intravenous infusion  
of 1,000 mg

Unable to taper 
prednisolone below 
5 mg/day (or equivalent); 
tapering regimen undefined

174 patients 
with relapsing 
PMR

Proportion of participants 
in glucocorticoid-free 
remission (PMR-AS <10) 
at week 52

NCT05533164 
(REDUCE-PMR-2); 
active, not recruiting

Baricitinib Multicentre, 
randomized, double- 
blind, parallel group, 
phase III trial

Baricitinib oral tablet 
4 mg per day

Prednisone 20 mg per 
day, followed by a rapid 
pre-specified tapering 
regimen (details not defined)

46 patients 
with newly 
diagnosed PMR

Proportion of 
participants who achieve 
glucocorticoid-free 
remission at week 16

EudraCT 2020-
005081-34 (JAK 
SPARE1); active

Tofacitinib Single-centre, open- 
label, randomized, 
phase III trial

Tofacitinib oral tablet 
at a starting dose of 
10 mg per day

Prednisone 15 mg per day, 
discontinued within 4 weeks

98 patients 
with PMR

Proportion of participants  
with PMR-AS score <10 at 
week 52

NCT06172361 
(ITTGPMR); 
recruiting

PMR, polymyalgia rheumatica; PMR-AS, polymyalgia rheumatica activity score; rhIL2, recombinant human IL-2; Treg cells, regulatory T cells.
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spared from glucocorticoid-related long-term damage. Furthermore, 
whether current therapies are truly ‘disease-modifying’ remains largely 
unknown. Patients ultimately deserve therapies that can shorten the 
disease course, prevent vascular complications in GCA and minimize 
the burden of immunosuppression.

Conclusions
The therapeutic landscape of GCA and PMR has evolved substan-
tially over the past decade. Although glucocorticoids remain the 
cornerstone of treatment, advances in the understanding of disease 
pathogenesis have led to the development of targeted therapies that 
can reduce glucocorticoid exposure and improve disease control 
in selected patients. Nevertheless, key questions remain regarding 
patient selection for targeted therapies, optimal treatment duration, 
prevention of vascular damage progression, strategies for tapering 
glucocorticoids and immunomodulatory agents, and the role of 
imaging in guiding treatment decisions and monitoring long-term 
outcomes.

Beyond clinical efficacy, the future management of GCA and PMR 
will depend on improving the accessibility and appropriate use of 
targeted therapies. Despite growing evidence supporting the use 
of bDMARDs and tsDMARDs, their availability in routine practice 
varies across health care systems owing to differences in regulatory 
approval, reimbursement policies and cost. Further studies assess-
ing their long-term effectiveness, safety and cost-effectiveness in 
real-world settings will be essential. In parallel, strategies to identify 
patients most likely to benefit from early targeted therapy, together 
with optimized T2T approaches, could help to balance clinical benefit, 
treatment burden and health care resource utilization.

Published online: xx xx xxxx
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