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KEY MESSAGES. 

• A definition-based model for polymyalgia rheumatica remission and relapse as disease state 

(transitions) was developed 

• Instruments for a variety of domains are used, but need a clearer description and validation

• Qualitative research is needed regarding the concepts of, and instruments for, remission and 

relapse.
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ABSTRACT
OBJECTIVE. To perform a systematic literature review on definitions and instruments used to 
measure remission, relapse, and disease activity in polymyalgia rheumatica (PMR), to inform an 
OMERACT project to endorse instruments for these outcomes.

METHODS. A search of Pubmed/MEDLINE, EMBASE, CINAHL, Cochrane, and Epistemonikos was 
performed May 2021 and updated August 2023. Qualitative and quantitative studies published in 
English were included if they recruited people with isolated PMR regardless of treatment. Study 
selection and data extraction was performed independently by two investigators and disagreement 
was resolved through discussion. Data extracted encompassed definitions of disease activity, 
remission and relapse, and details regarding the instruments used to measure these outcomes. 

RESULTS. From the 5,718 records, we included 26 articles on disease activity, 36 on remission, and 53 
on relapse; 64 studies were observational and 15interventional, and none used qualitative methods. 
Some heterogeneity was found regarding definitions and instruments encompassing the domains 
pain, stiffness, fatigue, laboratory markers (mainly acute phase reactants), and patient and physician 
global assessment of disease activity. However, instruments for clinical signs were often poorly 
described. Whilst measurement properties of the polymyalgia rheumatica activity score (PMR-AS) 
have been assessed, data to support its use for measurement of remission and relapse is limited. 

CONCLUSION. Remission, relapse, and disease activity have been defined heterogeneously in clinical 
studies. Instruments to measure these disease states still need to be validated. Qualitative research 
is needed to better understand the concepts of remission and relapse in PMR.

REVIEW REGISTRATION. PROSPERO identification: CRD42021255925.
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Introduction
In polymyalgia rheumatica (PMR), glucocorticoids (GC) are the mainstay of treatment (1, 2). After 
achieving remission, GC are tapered to reduce the risk of GC-related adverse events. However, this 
can only continue provided a patient remains in remission. When a relapse occurs, GC dose is usually 
increased to the last effective dose. Relapses occur in up to 55% of PMR patients (3-5). 

Measuring remission and relapse in PMR can be particularly challenging as concomitant disorders 
such as osteoarthritis or rotator cuff disease may mimic PMR disease activity. Acute phase reactants, 
which often form an integral part of disease activity assessment, may be increased for other reasons 
such as infection (6). The identification of parameters that can be used to assess ‘disease activity’ as 
well as ‘remission’ and ‘relapse’ are important, since these are typical (primary) outcomes in clinical 
trials and routine practice. 

In 2011, Dejaco et al performed a systematic literature review (SLR) and Delphi study on remission 
and relapse criteria in PMR, and identified several important domains used to define these states (7). 
Moreover, a multi-outcome score, called the PMR activity-score (PMR-AS), has been developed and 
partly validated as a multi-item outcome instrument for disease activity (8, 9). Nevertheless, many 
studies have used different instruments to measure disease activity, remission, and relapse. This 
likely reflects that no measurement instrument has yet been thoroughly validated and no consensus 
established. Consequently, the definition and validation of outcomes for (in-)active disease, along 
with international endorsement for outcomes of remission and relapse in PMR remains both an 
unmet research and clinical need. 

The present work is part of a project of the PMR Working Group of Outcome Measures in 
Rheumatology (OMERACT), which is a global, volunteer-driven, non-profit research group aiming to 
improve outcome measures in rheumatic diseases. The ‘COnsensus-based Standards for the selection 
of health Measurement Instruments (COSMIN) criteria are used to define and validate outcomes for 
remission and relapse. Accordingly, this first step consists of a SLR summarizing current evidence for 
definitions of, and instruments for evaluating, these outcomes (10). This evidence may then be used 
together with qualitative research to generate conceptual descriptions and items or instruments for 
evaluating these outcomes, as broadly outlined in supplementary figure 1.

The objectives of this SLR were to 1) identify textual definitions (or descriptions) of disease activity, 
remission, and relapse; 2) identify items and instruments used to evaluate these outcomes; 3) 
describe how these instruments are combined; 4) assess which measurement properties were 
explicitly studied. 

Methods 
The Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) were used; a 
PRISMA checklist is depicted in supplementary table 1 (11). The SLR protocol was registered in 
PROSPERO (CRD42021255925).

All authors helped to draft the research questions which were eventually transformed into the 
respective Patient (P), Instrument (I), Outcome (O), and Measurement properties of Interest (MI) 
questions based on the OMERACT handbook and the strategy employed by Terwee et al (12, 13). A 
total of nine PICO questions were specified, as detailed in supplementary table 2.
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Information Sources and Search
PubMed/MEDLINE, EMBASE, CINAHL, Cochrane, and Epistemonikos were searched from inception to 
May 2021 and August 2023 using a search strategy developed in collaboration with an expert 
librarian (LF) with terms for PMR (patients), as well as for disease activity/remission/relapse 
(outcome). In order to increase the sensitivity of the search we did not apply any restrictions based 
on treatment or design. To test the search strategy, we checked if all articles included in the paper by 
Dejaco et al and Bolhuis et al were identified; sensitivity was increased until all pilot articles were 
found (7, 9). The final search strategy is shown in supplementary text 1. 

Selection Process
Records were exported to Endnote and duplicate records removed. Study selection was performed 
by two independent investigators (TB, PB). Records were first screened based on title and abstract 
using the Rayyan online platform (https://www.rayyan.ai/) and thereafter, articles were assessed as 
full-texts (14). Disagreement between investigators was resolved through discussion. Both 
quantitative and qualitative studies were included if they were available in English as full text, 
included participants with isolated PMR discernible from giant cell arteritis (GCA) with at least 20 
participants for quantitative studies (no limitations for qualitative studies), and presented original 
data that could be assigned to one of our research questions. For multiple papers concerning the 
same sample (e.g., studies on the same cohort) and using an identical instrument only one paper was 
included. 

Data Extraction
A-priori standardized data extraction sheets that were tested with five articles, iteratively refined, 
and approved by all authors, were used (see supplementary text 2). Two investigators (TB, PB) 
separately extracted study characteristics and definitions of remission, relapse, and disease-activity. 
The same investigators extracted individual items (e.g., VAS pain) from the definitions. These items 
were subsequently grouped into the categories: ‘medical (treatment) history’ (A), ‘clinical signs’ (B), 
‘laboratory markers’ (C), ‘current or planned treatment’ (D), and PMR-AS. These categories were 
based on the previous SLR by Dejaco et al and the OMERACT domains for PMR (7, 15). Combination 
of items, in either composite outcome instruments or multi-outcome instruments, was then based 
on Wells et al as described in supplementary text 2 (8). Finally, we extracted whether the 
measurement properties (structural and construct) validity, reliability, and interpretability were 
explicitly studied (16).  As our objective was to collect definitions and instruments used in studies as 
comprehensively as possible, the risk of bias of the individual studies did not impact the conduct and 
conclusions of this SLR. Consequently, the risk of bias of the individual studies was not assessed. 
Venn-diagrams of the combination of categories were made using the R package ggVenn (version 
0.19). 

Results

Studies included
The (updated) search resulted in 5,718 records and ultimately 79 articles were included in this 
review, as depicted in supplementary figure 2. From the articles included we used 26, 36, and 53 
articles for our research questions on disease activity, remission, and relapse, respectively. 
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Study characteristics are shown in table 1. Overall, 64 observational, 15 interventional, and no 
qualitative studies were included. Interventional studies were more often multi-centre (32 vs. 85%), 
had smaller sample sizes (median (IQR) 60 (50-72) vs 177 (89-378)), and used disease-modifying anti-
rheumatic drugs more frequently than observational studies. Studies from at least 3 continents were 
included, fulfilling the recommended minimum number of continents described in the OMERACT 
handbook and by Francis et al  Characteristics of individual studies are summarized in supplementary 
table 3 (17).

Disease activity

Definitions
Full textual definitions of disease activity (PICO 7) are detailed in supplementary table 4; in general, 
disease activity was used for monitoring purposes, particularly to evaluate the change of disease 
activity at one visit compared to a preceding visit. Instruments for disease activity generally included 
laboratory markers. After 2007, the PMR-AS was the most common, and only multi-outcome, 
instrument used to measure disease activity with 89% [12/14] studies.

Individual Categories and Instruments
The categories and instruments used to measure disease activity are shown in detail in table 2. The 
category most frequently used was ‘laboratory markers’ [11/26 (42%)], followed by ‘clinical signs’ 
[6/26 (24%)], whereas none used ‘medical history’ or ‘treatment-based instruments’ to measure 
disease activity. For ‘clinical signs’, scales were either not described or inconsistently applied: in 4/9 
(44%) studies at least one scale was not described (e.g. there was a description of a VAS for pain and 
disease activity, but no scale given regarding morning stiffness). Regarding the PMR-AS, three 
alternatives for calculating the PMR-AS without CRP were provided for patients treated with 
interleukin-6 inhibitors (18). Moreover, the PMR-impact scale (PMR-IS) described a multi-
dimensional outcome with a subscale for symptoms (19)

Combinations and Weighting of Instruments 
A combination of ‘laboratory markers’ and ‘clinical signs’ was used almost as frequently as 
‘laboratory markers’ alone, as depicted in figure 1. In contrast, there were just two articles that only 
used ‘clinical signs’(20, 24, 35). Apart from the PMR-AS, no multi-item instruments nor weighting of 
individual items was performed.

Measurement properties 
Six articles studied measurement properties of the PMR-AS for monitoring disease activity: construct 
validity was examined in each study (6, 18, 31, 32, 34, 43) and both structural validity (6)  and 
criterion validity (18) were assessed in one article each. More specifically, variants of the PMR-AS 
without CRP were assessed for patients treated with interleukin-6 inhibitors. One article studied 
multiple aspects, including reliability, validity and responsiveness, of both the PMR-IS as a whole and 
its subscales (19).

Remission 

Definitions 
Full textual definitions of remission are shown in supplementary table 5; there were some 
differences between the definition of remission among the included studies. Firstly, a distinction was 
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made based on current treatment, with some articles explicitly requiring absence of (GC-) treatment 
(25, 43-57) while others explicitly allowed treatment (31, 35, 58-60). Three studies specified 
differences between remission and GC-free remission, indicating that active treatment may be an 
independent additional parameter (39, 61, 62). Secondly, some articles drew a parallel between 
remission and patient response. Three articles required a response (of at least 70%) that permitted 
continued GC tapering (63-65). A third article mentioned that successful weaning and cessation was 
incorporated into the definition of remission without further elaboration on the precise methodology 
(46).

Individual Categories and Instruments 
The categories and instruments used to measure remission are depicted in table 3; the categories 
‘clinical signs’ and ‘laboratory markers’ were used most often (69% [25/36] and 67% [24/36] 
respectively). A small proportion of articles used instruments based on ‘medical (treatment) history’ 
[5/36 (14%)] or the PMR-AS [7/36 (19%)]. The most frequently used instruments were based on PMR 
symptoms [23/36 (64%)], followed by GC treatment [14/36  (43%)], erythrocyte sedimentation rate 
(ESR) and CRP [11/36 (31%) and 12/28 (33%) respectively]. Some articles provided an exact 
description of the type of PMR symptoms (e.g., pain or stiffness) [7/23 (30%)], the location of 
symptoms [3/23 (13%)], or the recall period [5/23 (22%)]. For VAS scales, no articles [0/3] indicated 
whether the minimum, maximum or average of symptom intensity was reported. It should be noted 
that most criteria (except for laboratory values) applied binary variables (e.g., symptoms present or 
absent [18/23 (78%)]), while continuous variables were rarely used (e.g., VAS pain ≥ 70% 
improvement). In addition, for some continuous instruments, different cut-offs were used in 
different articles (e.g., CRP < 3 mg/L, CRP ≤ 5 mg/L, or normal CRP for remission).

When assessing the definitions and instruments used to measure remission by year of publication, 
newer studies seemed to be more accepting of residual symptoms and newer studies seemed to use 
PMR-AS based remission criteria more often. Moreover, some differences were noted when 
comparing the definitions and instruments of the 10 interventional and 26 observational studies. 
From the 10 interventional studies, none incorporated medical history, 50% [5/10] incorporated 
clinical parameters, 40% [4/10] ESR and/or CRP, and 20% [2/10] treatment-based instruments. Of the 
26 observational studies, 19% [5/26] incorporated medical history, 77% [20/26] clinical parameters, 
46% [12/26] ESR and/or CRP, and 76% [18/26] treatment-based instruments. The PMR-AS was 
applied more often in interventional than observational studies ([4/26] 15% and [3/10] 30% 
respectively) . Additionally, a larger proportion of interventional studies seemed to accept residual 
PMR symptoms, with 60% [6/10] accepting either 50 or 70% improvement (27, 39, 41, 64, 65, 71) , 
compared to observational studies which all required the complete absence of PMR symptoms.

Combinations and Weighting of Instruments 
The categories of instruments that were combined most frequently to measure remission were 
clinical signs and laboratory markers, as shown in figure 1. All composite instruments weighted 
individual items equally and all composite outcome instruments used an ‘and’ to connect the criteria, 
thus requiring fulfilment of all items (see table 3). The PMR-AS, which was the only multi-outcome 
instrument, weighted individual items differently (31). Morning stiffness, for example, was measured 
in minutes and multiplied by 0.1.
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Measurement properties 
Construct validity of the PMR-AS based remission criteria were studied in one article (31). More 
specifically, both a patient satisfaction of 1 (from a range 0-5) and a VAS patient global < 10 (from a 
range 0-100) corresponded to a PMR-AS average of 0.7 (range 0–3.3).

Relapse

Definitions
Full textual definitions of relapse are shown in supplementary table 6; significant heterogeneity in 
relapse definition was apparent. The most prominent heterogeneity between studies was in the 
distinguishment between relapse and recurrence in 25% [13/53] of the studies (32, 44, 49, 54, 55, 67, 
72-78). Relapse, contrary to recurrence, most often required cases to (have recently) be(en) on 
treatment, although there was one article that defined a relapse based on the absence of (GC) 
treatment (71). In five articles, no distinction was made between relapse and recurrence; a relapse 
could occur both during treatment and after its discontinuation (53, 66, 79-81). Another particularity 
is the divergent use of the term flare to describe either: a worsening of symptoms (38, 50, 75, 82) 
sufficient enough to warrant an increase in treatment (45, 51, 60, 83), the transition from inactive to 
active disease  (84), or relapse (34). Lastly, a previous (partial or complete) response to therapy was 
never mentioned explicitly, although it may be inferred from 87% [40/46] of the studies by using the 
terms ‘reappearance’ or ‘worsening’ of clinical signs (32, 44, 45, 47-54, 57, 60-62, 65-67, 69-77, 79, 
80, 83, 85-93). 

Individual Categories and Instruments 
The categories and instruments used to measure a relapse are detailed in table 4. ‘Clinical signs’ 
were mentioned most often with 92% [49/53] of studies, while ‘laboratory markers’ and 
‘current/planned treatment’ were used in 45% [24/53] and 40% [21/53] of studies, respectively. By 
contrast, ‘medical (treatment) history’ and the PMR-AS were rarely included in relapse criteria (8% 
[4/53] and 4% [2/53] respectively). The instruments that were most frequently used to measure a 
relapse were PMR symptoms [45/53  (85%)], ESR [21/53  (40%)], CRP [23/53 (43%)], and GC dose 
escalation [17/53  (32%)]. A minority of articles provided an explicit description of the type of PMR 
symptoms (e.g., pain or stiffness) [10/45 (22%)] the location of symptoms [9/45  (20%)] or the recall 
period [2/45 (4%)]. Binary variables for clinical signs were used most frequently (44/45  [98%]), 
rather than continuous variables with cut-offs (e.g., VAS pain ≥ 70% improvement). Similar to 
remission, exact criteria for instruments differed across studies e.g., five different cut-off values were 
used for CRP ranging from > 3 mg/L to > 30 mg/L. 

When assessing the definitions and instruments for relapse according to the year of publication, we 
observed no particular differences. However, there were some notable findings when comparing the 
8 interventional and the 45 observational studies. None of the 8 interventional studies utilised 
medical history to measure relapse, while 88% [7/8] used clinical signs, 63% [5/8] ESR and CRP, and 
13% [1/8] of studies utilised an increase in (GC). Of the 45 observational studies, medical history was 
incorporated by 16% [7/45], clinical signs by 93% [42/45], ESR and/or CRP by 44% [20/45], and an 
increase in treatment by 40% [18/45] of studies. The PMR-AS was used in a one observational (PMR ≥ 
9.35 and PMR-AS change ≥ 6.6) and one interventional study (PMR-AS score ≥ 10). 
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Combinations and Weighting of Instruments 
The most common combinations of categories used to measure a relapse was that of ‘clinical signs’ 
and ‘laboratory markers’, as shown in figure 1. All composite instruments weighted items equally. 
However, an article by Weyand et al required fulfilment of at least three out of five items, thereby 
combining items in a composite outcome instrument through ‘or’ criteria (95). The PMR-AS remained 
the only multi-outcome instrument utilizing weighed items (e.g., morning stiffness in minutes is 
multiplied by 0.1).

Measurement properties 
PMR-AS based relapse criteria were explicitly studied in two articles (34, 84). These articles studied 
PMR-AS based cut-offs for relapse as well as the linkage of these criteria with the physician 
judgement and GC dose (escalation).

Discussion
This SLR on definitions, items, and instruments used to determine remission, relapse and disease 
activity in patients with PMR demonstrates that there is heterogeneity with the conceptual 
definitions, although there seems to be consensus concerning some aspects. Instruments used to 
measure these outcomes often involve multiple domains but are frequently poorly described. Finally, 
although the PMR-AS is increasingly used for disease activity, its criteria for remission and relapse 
still necessitate further study.

Based on the various definitions spanning initial presentation until either (sustained) treatment-free 
remission or relapse, and recurrence, we propose a disease state transition model, shown in figure 2. 
Disease activity was mainly used for measuring (longitudinal) change during follow-up, remission for 
indicating a (cross-sectional) disease state with absent or sufficiently low disease activity (to taper 
GC), and relapse to either express as a disease state or dynamic change therein for patients who 
previously achieved (either complete or partial) remission. A complex conceptual relationship 
between relapse and remission was found; remission could only occur in the absence of 
relapse/recurrence and relapse could only occur after a previous period of remission. However, the 
absence of relapse did not necessarily mean presence of remission i.e. implying there may be an in-
between state of disease activity. Moreover, in some instances, similarly as in diseases such as RA, 
remission could be on or off-therapy, suggesting treatment may be considered complimentary for 
higher order outcomes (e.g., remission with GC, without GC, and without GC-sparing agent) (96).

Clinical signs of interest in PMR studies are frequently mapped to the “inner” OMERACT core 
domains of pain and stiffness, and to a lesser extent to the “outer” domains of patient global and 
fatigue (15). Although instruments for physical function are frequently evaluated as a secondary 
outcome, physical function itself was typically neglected in the context of remission and relapse 
measurement, except for the elevation of the upper limbs in the PMR-AS. This may be due to limited 
information on its measurement properties in PMR e.g., for the HAQ-DI and mHAQ (6, 97). Unlike 
physical function, physician assessment is not included as a core OMERACT domain for PMR yet, 
even though it was commonly used to assess disease activity. In rheumatoid arthritis and 
spondyloarthropathies, physician global assessment of disease activity has been incorporated in 
some (e.g., CDAI and SDAI) but not all disease activity scores (e.g., the DAS28 and BASDAI/ASDAS) 
(98). However, there may be a discrepancy between physician and patient perspectives when 
evaluating disease activity (e.g., inclusion of non-specific pain and depression by patients but not by 
doctors), which in turn may limit measurement properties of patient and physician assessment of 
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disease activity (states). This may also explain why this item did not reach consensus in a previous 
Delphi study on instruments for remission and relapse in PMR (7). 

When choosing specific scales and cut-offs, or binary requirements for instruments in the context of 
remission and relapse, several aspects need to be considered. Firstly, a complete absence of clinical 
signs may not be an achievable goal in many patients, as discussed previously (99). Therefore, scales 
in which some residual symptoms are acceptable (e.g., VAS/NRS for pain or morning stiffness) may 
result in more feasible treatment targets (8). Secondly, it is questionable whether dichotomizing 
components of a composite instrument, without weighting, is best practice from a measurement 
perspective, unless each item is agreed to be of exactly equal importance. Another option would be 
multi/composite outcome instruments in which residual symptoms of one item may be compensated 
by another item (8). However, such a composite outcome instrument was only identified once in this 
literature review and concerned the PMR-AS, which was mostly used to measure disease activity (9). 
The PMR-AS was also the only instrument for which measurement properties were assessed in the 
context of disease activity (states). However, its criteria for remission and relapse have been used 
scarcely and, consequently, information on their psychometric properties is limited. 

Different (cut-off) criteria were also used for the inflammatory markers CRP and ESR. An advantage 
of using “(ab)normal” as criteria for remission and relapse as outcome instead of consistent specific 
cut-offs, is the minimization of differences in laboratory procedures and reference values based on 
sex and age. Nonetheless, a criterion requiring an “abnormal” CRP/ESR may have some 
disadvantages. Firstly, up to 20% of PMR patients may have a normal CRP/ESR at diagnosis and up to 
27% of patients with raised acute phase reactants at diagnosis may not have abnormal values during 
relapse (7). Secondly, IL-6 inhibiting agents may normalize CRP and ESR independent of disease 
activity, thereby either fulfilling remission criteria or not fulfilling relapse criteria when the opposite 
may be true (100). Thirdly, a patient’s personal “normal” CRP/ESR values are determined by 
comorbidity burden and laboratory “normal” (reference) values are in turn determined by local 
comorbidity patterns. 

Some strengths and limitations of this study should be discussed. Strengths include the various goals, 
designs and populations, thereby supporting the generalizability of results. Limitations are that no 
qualitative studies – exploring, for example, patient-centered views - were found. Such studies could 
have helped to provide a more comprehensive view of remission and relapse. Furthermore, research 
in PMR utilizing the COSMIN methodology on composite criteria like remission and relapse is still 
limited and, therefore, some aspects of added value may have been missed. 

In conclusion, a conceptual model of remission and relapse as a PMR disease state (transition) and 
measurement domains and instruments for these outcomes are under development. Qualitative 
research is required and should include aspects like the conceptual definitions, the multiple outcome 
domains involved, the choice of instruments for these domains, and how instruments should be 
combined (8). A broad project outline of future steps for the OMERACT PMR project to establish 
outcomes for remission and relapse in PMR is displayed in supplementary figure 1. Items and 
instruments need to be selected and both the (sub)-instruments for individual domains (e.g., for 
pain) and the global instruments (for disease activity, remission, and relapse) need to be validated.

Page 10 of 75Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 11 of 20

Statements
Acknowledgements. We would like to acknowledge all members of the OMERACT PMR working 
group for remission and relapse who contributed to study development and gave their thoughts on 
aspects relevant to assessment.  

Contributions. TB, SM, AvdM and CD were involved in study conceptualization. TB, PB, LF, SM, AvdM 
and CD were involved in study design and methodology. TB, PB and LF were involved in data 
collection. TB and PB were involved in data extraction and analysis. TB was responsible for the first 
manuscript draft. All authors were involved in reviewing and editing the manuscript. 

Transparency declaration. The manuscript is an honest, accurate, and transparent account of the 
study being reported; no important aspects of the study have been omitted; and any discrepancies 
from the study as planned (and, if relevant, registered) have been explained

Data availability. The data underlying this article are available in the article and in its online 
supplementary material.

Funding. No specific funding was received from any bodies in the public, commercial or not-for-profit 
sectors to carry out the work described in this article. Employers had no role in study design, data 
collection and interpretation, or writing of the manuscript.

Conflicts of interest. TB none applicable to this study. PB has received speaker fees by Janssen and 
project grants by Pfizer. LF none applicable to this study. CO has received speaking honoraria from 
Abbvie, Janssen, Novartis and Roche. MY none applicable to this study. SLM reports: Consultancy on 
behalf of her institution for Roche/Chugai, Sanofi, AbbVie, AstraZeneca, Pfizer; Investigator on clinical 
trials for Sanofi, GSK, Sparrow; speaking/lecturing on behalf of her institution for Roche/Chugai, 
Vifor, Pfizer, UCB and Novartis; chief investigator on STERLING-PMR trial, funded by NIHR; patron of 
the charity PMRGCAuk. SLM received no personal remuneration for any of the above activities. 
Support from Roche/Chugai to attend EULAR2019 in person and from Pfizer to attend ACR 
Convergence 2021 virtually. SLM is supported in part by the NIHR Leeds Biomedical Research Centre. 
The views expressed in this article are those of the authors and not necessarily those of the NIHR, the 
NIHR Leeds Biomedical Research Centre, the National Health Service or the UK Department of Health 
and Social Care. AvdM has received grants to the institution from The Netherlands organization for 
health research and development and the Dutch Arthritis Foundation for research on PMR. AvdM 
was investigator on a clinical trial for Sanofi, no personal remuneration was received for this activity. 
CD has received grant support, consulting fees and speaker honoraria by AbbVie and Novartis, 
consulting fees and speaker honoraria by Janssen, Pfizer, Lilly, Roche and Sanofi, as well as consulting 
fees by Sparrow.

References
1. Dejaco C, Singh YP, Perel P, Hutchings A, Camellino D, Mackie S, et al. 2015 
recommendations for the management of polymyalgia rheumatica: A European League 
Against Rheumatism/American College of Rheumatology collaborative initiative. Ann Rheum 
Dis. 2015;74(10):1799-807.
2. González-Gay MA, Matteson EL, Castañeda S. Polymyalgia rheumatica. The Lancet. 
2017;390(10103):1700-12.

Page 11 of 75 Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 12 of 20

3. Hutchings A, Hollywood J, Lamping DL, Pease CT, Chakravarty K, Silverman B, et al. 
Clinical outcomes, quality of life, and diagnostic uncertainty in the first year of polymyalgia 
rheumatica. Arthritis Care Res. 2007;57(5):803-9.
4. Kremers HM, Reinalda MS, Crowson CS, Zinsmeister AR, Hunder GG, Gabriel SE. 
Relapse in a population based cohort of patients with polymyalgia rheumatica. J Rheumatol. 
2005;32(1):65-73.
5. Mackie SL, Hensor EMAA, Haugeberg G, Bhakta B, Pease CT. Can the prognosis of 
polymyalgia rheumatica be predicted at disease onset? Results from a 5-year prospective 
study. Rheumatology (Oxford). 2010;49(4):716-22.
6. Leeb BF, Bird HA, Nesher G, Andel I, Hueber W, Logar D, et al. EULAR response 
criteria for polymyalgia rheumatica: Results of an initiative of the European Collaborating 
Polymyalgia Rheumatica Group (subcommittee of ESCISIT). Ann Rheum Dis. 
2003;62(12):1189-94.
7. Dejaco C, Duftner C, Cimmino MA, Dasgupta B, Salvarani C, Crowson CS, et al. 
Definition of remission and relapse in polymyalgia rheumatica: Data from a literature search 
compared with a Delphi-based expert consensus. Ann Rheum Dis. 2011;70(3):447-53.
8. Wells GA, Tugwell P, Tomasson G, Guillemin F, Maxwell LJ, Shea BJ, et al. Composite 
outcomes at OMERACT: Multi-outcome domains and composite outcome domains. Semin 
Arthritis Rheum. 2021;51(6):1370-7.
9. Bolhuis TE, Nizet LEA, Owen C, den Broeder AA, van den Ende CHM, van der Maas A. 
Measurement Properties of the Polymyalgia Rheumatica Activity Score: A Systematic 
Literature Review. J Rheumatol. 2022.
10. de Vet HCW, Terwee CB, Mokkink LB, Knol DL. Measurement in Medicine: A Practical 
Guide. Cambridge: Cambridge University Press; 2011.
11. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JPA, et al. The 
PRISMA statement for reporting systematic reviews and meta-analyses of studies that 
evaluate healthcare interventions: explanation and elaboration. BMJ (Clinical research ed). 
2009;339.
12. Boers M, Kirwan J, Tugwell P, editors. The OMERACT Handbook2014.
13. Terwee CB, Jansma EP, Riphagen II, de Vet HCW. Development of a methodological 
PubMed search filter for finding studies on measurement properties of measurement 
instruments. Quality of life research : an international journal of quality of life aspects of 
treatment, care and rehabilitation. 2009;18(8):1115-23.
14. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and mobile app 
for systematic reviews. Syst Rev. 2016;5(1):210-.
15. Mackie SL, Twohig H, Neill LM, Harrison E, Shea B, Black RJ, et al. The OMERACT Core 
Domain Set for Outcome Measures for Clinical Trials in Polymyalgia Rheumatica. J 
Rheumatol. 2017;44(10):1515-21.
16. Prinsen CAC, Mokkink LB, Bouter LM, Alonso J, Patrick DL, de Vet HC. COSMIN 
manual for systematic reviews of PROMs COSMIN. 2018(February):1-78.
17. Francis JJ, Johnston M, Robertson C, Glidewell L, Entwistle V, Eccles MP, et al. What is 
an adequate sample size? Operationalising data saturation for theory-based interview 
studies. Psychol Health. 2010;25(10):1229-45.
18. Devauchelle-Pensec V, Saraux L, Berthelot JM, De Bandt M, Cornec D, Guellec D, et 
al. Assessing polymyalgia rheumatica activity when C-reactive protein is unavailable or 
uninterpretable. Rheumatology (United Kingdom). 2018;57(4):666-70.

Page 12 of 75Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 13 of 20

19. Twohig H, Mitchell C, Mallen CD, Muller S. Development and psychometric 
evaluation of the PMR-Impact Scale: a new patient reported outcome measure for 
polymyalgia rheumatica. Rheumatology. 2023;62(2):758-65.
20. Eghtedari AA, Esselinckx W, Bacon PA. Circulating immunoblasts in polymyalgia 
rheumatica. Ann Rheum Dis. 1976;35(2):158-62.
21. Esselinckx W, Bucknall RC, Dixon AS. Polymyalgia rheumatica. Assessment of disease 
activity using erythrocyte sedimentation rate and plasma viscosity. Ann Rheum Dis. 
1977;36(6):560-2.
22. Jones JG, Hazleman BL. Prognosis and management of polymyalgia rheumatica. Ann 
Rheum Dis. 1981;40(1):1-5.
23. Benlahrache C, Segond P, Auquier L, Bouvet JP. Decrease of the OKT8 positive T cell 
subset in polymyalgia rheumatica. Lack of correlation with disease activity. Arthritis Rheum. 
1983;26(12):1472-80.
24. Kyle V, Cawston TE, Hazleman BL. Erythrocyte sedimentation rate and C reactive 
protein in the assessment of polymyalgia rheumatica/giant cell arteritis on presentation and 
during follow up. Ann Rheum Dis. 1989;48(8):667-71.
25. Corrigall VM, Dolan AL, Dasgupta B, Panayi GS. The sequential analysis of T 
lymphocyte subsets and interleukin-6 in polymyalgia rheumatica patients as predictors of 
disease remission and steroid withdrawal. Br J Rheumatol. 1997;36(9):976-80.
26. Dolan AL, Moniz C, Dasgupta B, Li F, Mackintosh C, Todd P, et al. Effects of 
inflammation and treatment on bone turnover and bone mass in polymyalgia rheumatica. 
Arthritis Rheum. 1997;40(11):2022-9.
27. Dasgupta B, Dolan AL, Panayi GS, Fern, es L. An initially double-blind controlled 96 
week trial of depot methylprednisolone against oral prednisolone in the treatment of 
polymyalgia rheumatica. Br J Rheumatol. 1998;37(2):189-95.
28. Cutolo M, Sulli A, Pizzorni C, Craviotto C, Prete C, Foppiani L, et al. Cortisol, 
dehydroepiandrosterone sulfate, and androstenedione levels in patients with polymyalgia 
rheumatica during twelve months of glucocorticoid therapy. Ann N Y Acad Sci. 2002;966:91-
6.
29. Barnes TC, Daroszewska A, Fraser WD, Bucknall RC. Bone turnover in untreated 
polymyalgia rheumatica. Rheumatology. 2004;43(4):486-90.
30. Brun JG, Madl,  TM, Gran JT, Myklebust G. A longitudinal study of calprotectin in 
patients with polymyalgia rheumatica or temporal arteritis: relation to disease activity. 
Scand J Rheumatol. 2005;34(2):125-8.
31. Leeb BF, Rintelen B, Sautner J, Fassl C, Bird HA. The polymyalgia rheumatica activity 
score in daily use: proposal for a definition of remission. Arthritis Rheum. 2007;57(5):810-5.
32. Macchioni P, Catanoso MG, Pipitone N, Boiardi L, Salvarani C. Longitudinal 
examination with shoulder ultrasound of patients with polymyalgia rheumatica. 
Rheumatology. 2009;48(12):1566-9.
33. Kreiner F, Galbo H, F K. Effect of etanercept in polymyalgia rheumatica: a randomized 
controlled trial. Arthritis Res Ther. 2010;12(5):R176-R.
34. Cleuziou C, Binard A, B D, t M, Berthelot JM, Saraux A. Contribution of the 
polymyalgia rheumatica activity score to glucocorticoid dosage adjustment in everyday 
practice. J Rheumatol. 2012;39(2):310-3.

Page 13 of 75 Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 14 of 20

35. Albrecht K, Huscher D, Buttgereit F, Aringer M, Hoese G, Ochs W, et al. Long-term 
glucocorticoid treatment in patients with polymyalgia rheumatica, giant cell arteritis, or both 
diseases: results from a national rheumatology database. Rheumatol Int. 2018;38(4):569-77.
36. Nakajima S, Chiba A, Makiyama A, Hayashi E, Murayama G, Yamaji K, et al. 
Association of mucosal-associated invariant T cells with different disease phases of 
polymyalgia rheumatica. Rheumatology (Oxford). 2020.
37. Owen CE, McMaster C, Liew DFL, Leung JL, Scott AM, Buchanan RRC. Neutrophil to 
lymphocyte ratio predicts glucocorticoid resistance in polymyalgia rheumatica. Int J Rheum 
Dis. 2020;24(1):56-62.
38. Marsman D, Bolhuis T, Broeder ND, van den Hoogen F, den Broeder A, van der Maas 
A. Effect of add-on methotrexate in polymyalgia rheumatica patients flaring on 
glucocorticoids tapering: a retrospective study. Rheumatol Int. 2021;41(3):611-6.
39. Marsman DE, den Broeder N, van den Hoogen FHJ, den Broeder AA, van der Maas A. 
Efficacy of rituximab in patients with polymyalgia rheumatica: a double-blind, randomised, 
placebo-controlled, proof-of-concept trial. The Lancet Rheumatology. 2021;3(11):e758-e66.
40. Sattui SE, Jannat-Khah D, Lally L, Lieber SB, Mandl LA, Spiera RF. Prevalence of frailty 
in patients with polymyalgia rheumatica and association with health-related quality of life, 
cognition and sarcopenia. Rheumatology. 2022;61(11):4455-64.
41. Devauchelle-Pensec V, Carvajal-Alegria G, Dernis E, Richez C, Truchetet ME, Wendling 
D, et al. Effect of Tocilizumab on Disease Activity in Patients With Active Polymyalgia 
Rheumatica Receiving Glucocorticoid Therapy: A Randomized Clinical Trial. JAMA. 
2022;328(11):1053-62.
42. Horai Y, Otsuka M, Kawahara C, Iwanaga N, Yamasaki Y, Watanobe T, et al. Clinical 
analysis of gender and pre-existing diabetes mellitus in patients with polymyalgia 
rheumatica: A retrospective study in a Japanese population. Mod Rheumatol. 
2023;33(1):182-6.
43. McCarthy EM, MacMullan PA, Al-Mudhaffer S, Madigan A, Donnelly S, McCarthy CJ, 
et al. Plasma fibrinogen is an accurate marker of disease activity in patients with polymyalgia 
rheumatica. Rheumatology. 2013;52(3):465-71.
44. van der Veen MJ, Dinant HJ, van Booma-Frankfort C, van Albada-Kuipers GA, Bijlsma 
JW. Can methotrexate be used as a steroid sparing agent in the treatment of polymyalgia 
rheumatica and giant cell arteritis? Ann Rheum Dis. 1996;55(4):218-23.
45. Kim HA, Lee J, Ha YJ, Kim SH, Lee CH, Choi HJ, et al. Induction of remission is difficult 
due to frequent relapse during tapering steroids in Korean patients with polymyalgia 
rheumatica. J Korean Med Sci. 2012;27(1):22-6.
46. Do-Nguyen D, Inderjeeth CA, Edelman J, Cheah P. Retrospective analysis of the 
clinical course of patients treated for polymyalgia. Open Access Rheumatology: Research and 
Reviews. 2013;5:33-41.
47. Lee JH, Choi ST, Kim JS, Yoon BY, Kwok SK, Kim HS, et al. Clinical characteristics and 
prognostic factors for relapse in patients with polymyalgia rheumatica (PMR). Rheumatol Int. 
2013;33(6):1475-80.
48. Aoki A, Kobayashi H, Yamaguchi Y. Predictors of long-term therapy with 
glucocorticoid in polymyalgia rheumatica. Mod Rheumatol. 2020;31(2):417-20.
49. de la Torre ML, Rodriguez AM, Pisoni CN. Usefulness of Methotrexate in the 
Reduction of Relapses and Recurrences in Polymyalgia Rheumatica: An Observational Study. 
J. 2020;26(7):S213-S7.

Page 14 of 75Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 15 of 20

50. Hattori K, Hirano Y, Kojima T. Predictors of glucocorticoid-free remission in patients 
with polymyalgia rheumatica treated with prednisolone. Int J Rheum Dis. 2020;23(11):1581-
6.
51. Jung JY, Lee E, Suh CH, Kim HA. Neutrophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio are associated with disease activity in polymyalgia rheumatica. J Clin Lab 
Anal. 2019;33(9):e23000.
52. Shbeeb I, Challah D, Raheel S, Crowson CS, Matteson EL. Comparable Rates of 
Glucocorticoid-Associated Adverse Events in Patients With Polymyalgia Rheumatica and 
Comorbidities in the General Population. Arthritis Care Res (Hoboken). 2018;70(4):643-7.
53. Yurdakul FG, Bodur H, Sivas F, Başkan B, Eser F, Yilmaz O. Clinical features, treatment 
and monitoring in patients with polymyalgia rheumatica. Turkish Journal of Rheumatology. 
2015;30(1):28-33.
54. Cantini F, Salvarani C, Olivieri I, Macchioni L, Ranzi A, Niccoli L, et al. Erythrocyte 
sedimentation rate and C-reactive protein in the evaluation of disease activity and severity in 
polymyalgia rheumatica: a prospective follow-up study. Semin Arthritis Rheum. 
2000;30(1):17-24.
55. Chuang TY, Hunder GG, Ilstrup DM, Kurland LT. Polymyalgia rheumatica: a 10-year 
epidemiologic and clinical study. Ann Intern Med. 1982;97(5):672-80.
56. Kremers HM, Reinalda MS, Crowson CS, Zinsmeister AR, Hunder GG, Gabriel SE. 
Relapse in a population based cohort of patients with polymyalgia rheumatica. J Rheumatol. 
2005;32(1):65-73.
57. Bonelli M, Radner H, Kerschbaumer A, Mrak D, Durechova M, Stieger J, et al. 
Tocilizumab in patients with new onset polymyalgia rheumatica (PMR-SPARE): a phase 2/3 
randomised controlled trial. Ann Rheum Dis. 2022;81(6):838-44.
58. Birra D, Bosello SL, Peluso G, Zoli A. Sixth-month remission as a predictor for twelve-
month remission in polymyalgia rheumatica. Clin Exp Rheumatol. 2019;38(3):436-41.
59. Miceli MC, Zoli A, Peluso G, Bosello S, Gremese E, Ferraccioli G. Baseline Shoulder 
Ultrasonography Is Not a Predictive Marker of Response to Glucocorticoids in Patients with 
Polymyalgia Rheumatica: A 12-month Followup Study. J Rheumatol. 2017;44(2):241-7.
60. Perricone C, Cafaro G, Fiumicelli E, Bursi R, Bogdanos D, Riccucci I, et al. Predictors of 
complete 24-month remission and flare in patients with polymyalgia rheumatica. Clin Exp 
Med. 2022;24:24.
61. van Sleen Y, Boots AMH, Abdulahad WH, Bijzet J, ovici M, van der Geest KSM, et al. 
High angiopoietin-2 levels associate with arterial inflammation and long-term glucocorticoid 
requirement in polymyalgia rheumatica. Rheumatology. 2020;59(1):176-84.
62. Yamaguchi H, Okura Y, Inaba K, Inaba K, Takahashi R, Tani K. Comparison of 
therapeutic responses between polymyalgia rheumatica and remitting seronegative 
symmetrical synovitis with pitting edema syndrome. J Med Invest. 2023;70(1.2):145-9.
63. Cimmino MA, Parodi M, Montecucco C, Caporali R. The correct prednisone starting 
dose in polymyalgia rheumatica is related to body weight but not to disease severity. BMC 
Musculoskelet Disord. 2011;12(1):94.
64. Cutolo M, Hopp M, Liebscher S, Dasgupta B, Buttgereit F. Modified-release 
prednisone for polymyalgia rheumatica: A multicentre, randomised, active-controlled, 
double-blind, parallel-group study. RMD Open. 2017;3(1).
65. Emamifar A, Hess S, Ellingsen T, Gerke O, Ahangarani Farahani Z, Syrak Hansen P, et 
al. Clinical presentation and treatment response in patients with polymyalgia rheumatica 

Page 15 of 75 Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 16 of 20

and giant cell arteritis during a 40-week follow-up. Rheumatology Advances in Practice. 
2021;5(3):rkab091.
66. Martinez-Taboda VM, Bartolome MJ, Lopez-Hoyos M, Blanco R, Mata C, Calvo J, et al. 
HLA-DRB1 allele distribution in polymyalgia rheumatica and giant cell arteritis: influence on 
clinical subgroups and prognosis. Semin Arthritis Rheum. 2004;34(1):454-64.
67. Salvarani C, Macchioni P, Manzini C, Paolazzi G, Trotta A, Manganelli P, et al. 
Infliximab plus prednisone or placebo plus prednisone for the initial treatment of 
polymyalgia rheumatica: a randomized trial. Ann Intern Med. 2007;146(9):631-9.
68. Devauchelle-Pensec V, Berthelot JM, Cornec D, Renaudineau Y, Marhadour T, Jousse-
Joulin S, et al. Efficacy of first-line tocilizumab therapy in early polymyalgia rheumatica: a 
prospective longitudinal study. Ann Rheum Dis. 2016;75(8):1506-10.
69. Do JG, Park J, Sung DH. Characteristics of Korean Patients with Polymyalgia 
Rheumatica: a Single Locomotive Pain Clinic Cohort Study. J Korean Med Sci. 
2018;33(36):e241.
70. Ishiguro K, Yamashita H, Shimizu Y, Kaneko H. Biomarkers as predicting factors for 
relapse in polymyalgia rheumatica: The importance of alkaline phosphatase. Rheumatology. 
2023;04:04.
71. Cimmino MA, Moggiana G, Montecucco C, Caporali R, Accardo S. Long term 
treatment of polymyalgia rheumatica with deflazacort. Ann Rheum Dis. 1994;53(5):331-3.
72. Ayoub WT, Franklin CM, Torretti D. Polymyalgia rheumatica. Duration of therapy and 
long-term outcome. Am J Med. 1985;79(3):309-15.
73. Salvarani C, Cantini F, Macchioni P, Olivieri I, Niccoli L, Padula A, et al. Distal 
musculoskeletal manifestations in polymyalgia rheumatica: a prospective followup study. 
Arthritis Rheum. 1998;41(7):1221-6.
74. Gonzalez-Gay MA, Hajeer AH, Dababneh A, Garcia-Porrua C, Amoli MM, Thomson W, 
et al. Corticotropin releasing hormone promoter polymorphisms in giant cell arteritis and 
polymyalgia rheumatica. Clin Exp Rheumatol. 2002;20(2):133-8.
75. Caporali R, Cimmino MA, Ferraccioli G, Gerli R, Klersy C, Salvarani C, et al. Prednisone 
plus methotrexate for polymyalgia rheumatica: a randomized, double-blind, placebo-
controlled trial. Ann Intern Med. 2004;141(7):493-500.
76. Boiardi L, Casali B, Farnetti E, Pipitone N, Nicoli D, Cantini F, et al. Relationship 
between interleukin 6 promoter polymorphism at position -174, IL-6 serum levels, and the 
risk of relapse/recurrence in polymyalgia rheumatica. J Rheumatol. 2006;33(4):703-8.
77. Cimmino MA, Parodi M, Caporali R, Montecucco C. Is the course of steroid-treated 
polymyalgia rheumatica more severe in women? Ann N Y Acad Sci. 2006;1069:315-21.
78. Bolhuis TE, Marsman D, van den Hoogen FHJ, Broeder AAD, Broeder ND, van der 
Maas A. (Dis)agreement of polymyalgia rheumatica relapse criteria, and prediction of relapse 
in a retrospective cohort. Bmc Rheumatology. 2022;6(1):45.
79. Pulsatelli L, Boiardi L, Pignotti E, Dolzani P, Silvestri T, Macchioni P, et al. Serum 
interleukin-6 receptor in polymyalgia rheumatica: a potential marker of relapse/recurrence 
risk. Arthritis Rheum. 2008;59(8):1147-54.
80. Fukui S, Nunokawa T, Kobayashi S, Kamei S, Yokogawa N, Takizawa Y, et al. MMP-3 
can distinguish isolated PMR from PMR with GCA: A retrospective study regarding PMR and 
GCA in Japan. Mod Rheumatol. 2016;26(2):259-64.

Page 16 of 75Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 17 of 20

81. Van Hemelen M, Betrains A, erschueren S, Blockmans D. Impact of age at diagnosis in 
polymyalgia rheumatica: A retrospective cohort study of 218 patients. Autoimmun Rev. 
2020;19(12):102692.
82. Gonzalez-Gay MA, Rodriguez-Valverde V, Blanco R, Fern, ez-Sueiro JL, Armona J, et al. 
Polymyalgia rheumatica without significantly increased erythrocyte sedimentation rate. A 
more benign syndrome. Arch Intern Med. 1997;157(3):317-20.
83. Conticini E, Falsetti P, d'Alessandro M, Al Khayyat SG, Grazzini S, Baldi C, et al. 
Clinical, laboratory and ultrasonographic findings at baseline predict long-term outcome of 
polymyalgia rheumatica: a multicentric retrospective study : Polymyalgia rheumatica 
predicted by ultrasonographic findings polymyalgia rheumatica outcome predicted early by 
ultrasound. Intern Emerg Med. 2023;27:27.
84. Binard A, B d, t M, Berthelot JM, Saraux A, Inflammatory Joint Disease Working Group 
of the French Society for R. Performance of the polymyalgia rheumatica activity score for 
diagnosing disease flares. Arthritis Rheum. 2008;59(2):263-9.
85. Behn AR, Perera T, Myles AB. Polymyalgia rheumatica and corticosteroids: how much 
for how long? Ann Rheum Dis. 1982;42(4):374-8.
86. Hutchings A, Hollywood J, Lamping DL, Pease CT, Chakravarty K, Silverman B, et al. 
Clinical outcomes, quality of life, and diagnostic uncertainty in the first year of polymyalgia 
rheumatica. Arthritis Rheum. 2007;57(5):803-9.
87. Blockmans D, De Ceuninck L, erschueren S, Knockaert D, Mortelmans L, Bobbaers H. 
Repetitive 18-fluorodeoxyglucose positron emission tomography in isolated polymyalgia 
rheumatica: a prospective study in 35 patients. Rheumatology. 2007;46(4):672-7.
88. Mackie SL, Hensor EM, Haugeberg G, Bhakta B, Pease CT. Can the prognosis of 
polymyalgia rheumatica be predicted at disease onset? Results from a 5-year prospective 
study. Rheumatology. 2010;49(4):716-22.
89. Ayano M, Arinobu Y, Tsukamoto H, Ota SI, Misaki K, Nishimura K, et al. Shoulder 
ultrasound and serum lactate dehydrogenase predict inadequate response to glucocorticoid 
treatment in patients with polymyalgia rheumatica. Rheumatol Int. 2020;40(7):1101-9.
90. Okazaki S, Watanabe R, Kondo H, Kudo M, Harigae H, Fujii H. High Relapse Rate in 
Patients with Polymyalgia Rheumatica despite the Combination of Immunosuppressants and 
Prednisolone: A Single Center Experience of 89 patients. Tohoku J Exp Med. 
2020;251(2):125-33.
91. Mork C, Dam MY, Callsen MG, Keller KK. The effect of a nurse-led prednisolone 
tapering regimen in polymyalgia rheumatica: a retrospective cohort study. Rheumatol Int. 
2021;41(3):605-10.
92. Aoki D, Kajiwara N, Irishio K, Kato Y, Suezaki S, Kageyama M, et al. Withdrawal of 
Glucocorticoid Therapy is Difficult in Women with Polymyalgia Rheumatica: An 
Observational Study. Int J Gen Med. 2021;14:6417-22.
93. Vinicki JP, Gut O, Maliandi MDR, Velasco Zamora JL, Linarez M, Cusa MA, et al. Risk 
Factors for Relapse and/or Prolonged Glucocorticoid Therapy in Polymyalgia Rheumatica: 
Multicenter Study in 185 Patients. J. 2023;26:26.
94. Caplanne D, Le Parc JM, Alex, re JA. Interleukin-6 in clinical relapses of polymyalgia 
rheumatica and giant cell arteritis. Ann Rheum Dis. 1996;55(6):403-4.
95. Weyand CM, Fulbright JW, Evans JM, Hunder GG, Goronzy JJ. Corticosteroid 
requirements in polymyalgia rheumatica. Arch Intern Med. 1999;159(6):577-84.

Page 17 of 75 Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 18 of 20

96. van Tuyl LH, Vlad SC, Felson DT, Wells G, Boers M. Defining remission in rheumatoid 
arthritis: results of an initial American College of Rheumatology/European League Against 
Rheumatism consensus conference. Arthritis Rheum. 2009;61(5):704-10.
97. Twohig H, Owen C, Muller S, Mallen CD, Mitchell C, Hider S, et al. Outcomes 
Measured in Polymyalgia Rheumatica and Measurement Properties of Instruments 
Considered for the OMERACT Core Outcome Set: A Systematic Review. The Journal of 
Rheumatology. 2021;48(6):883-93.
98. Wells G, Becker JC, Teng J, Dougados M, Schiff M, Smolen J, et al. Validation of the 
28-joint Disease Activity Score (DAS28) and European League Against Rheumatism response 
criteria based on C-reactive protein against disease progression in patients with rheumatoid 
arthritis, and comparison with the DAS28 based on erythrocyte sedimentation rate. Ann 
Rheum Dis. 2009;68(6):954.
99. Dejaco C, Kerschbaumer A, Aletaha D, Bond M, Hysa E, Camellino D, et al. Treat-to-
target recommendations in giant cell arteritis and polymyalgia rheumatica. Ann Rheum Dis. 
2023:ard-2022-223429.
100. Carvajal Alegria G, Cornec DYK, Renaudineau Y, Saraux A, Devauchelle-Pensec V. 
Inflammatory Markers are Quickly Improved by Tocilizumab in Early Polymyalgia Rheumatica 
and Might Predict Early Response to Interleukin-6 Blockade. Rheumatology and Therapy. 
2021;8(2):751-60.

Page 18 of 75Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



PMR relapse remission

Page 19 of 20

Figures
Figure 1. Venn-diagram(s) regarding Combination of Instruments From Categories Used to Measure 
Remission, Relapse, and Disease Activity.

Figure 2. Graphical representation of our proposals for remission, relapse, and recurrence based on 
this review.

Note. In red are the conceptual definitions of relapse and recurrence, indicating both the dynamic 
disease state transition (through an arrow) from inactive to active disease and the final (active) 
disease state through a square at the end. In green are the conceptual definitions of remission, 
indicating a static inactive disease (through a circle). Dotted arrows indicate transitions through 
treatment change. Abbreviations. PMR, polymyalgia rheumatica; T-, no active treatment; T+  with 
active treatment. 
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Characteristics Total No. studies = 79

Study design, observational 64 (81%)

• Observational design, cohort 56 (88%)

o cohort, retrospective 26 (47%)

o cohort, prospective 22 (40%)

o cohort, not specified 7 (13%)

• Observational design, cross-sectional 8 (13%)

Study design, interventional 15 (19%)

• Interventional, comparison 11 (73%)

• Interventional, without control 4 (27%)

Monocentre, no. (%)a 45 (58%)

Year(s) study patients where included (start), median (range)b 2007 (1970-2022)

Sample size, median (range) 72 (20-1420)

Sex, median % female (IQR)c 66% (58-72)

Age, median age in years (IQR)d 72 (69-74)

Table 1. Study Characteristics. 

Notes. a No. studies = 77. b No. studies = 47. c No. studies = 67. d No. studies = 69. Abbreviations. IQR, 

interquartile range; No., number of.
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Article Clinical Signs Laboratory markers PMR-AS

Eghtedari, 1976 

(20)

 ESR 

Esselinckx, 1977 

(21)

proximal girdle muscle pain; 

morning stiffness; general 

wellbeing

ESR; Plasma viscosity 

Jones, 1981 (22) ESR 

Benlahrache, 

1983 (23)

ESR; haptoglobin; 

orosomucoid

Kyle, 1989 (24) scale 0-2 for proximal girdle 

muscle; morning stiffness; GCA 

symptoms; other illness

Corrigall, 1997 

(25)

proximal girdle muscle pain 

VAS; morning stiffness; 

Synovitis 

ESR; Complete blood 

count; L6; lymphocytes

Dolan, 1997 (26) proximal girdle muscle pain 

VAS; morning stiffness  

ESR; Complete blood 

count

Dasgupta, 1998 

(27)

morning stiffness; disease 

activity VAS

ESR; Complete blood 

count 

Cutolo, 2002 (28) ESR; CRP; IL-6 

Leeb, 2003 (6) PMR-AS

Barnes, 2004 

(29)

ESR; CRP 

Brun, 2005 (30) ESR 

Leeb, 2007 (31) PMR-AS
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Macchioni, 2009 

(32)

PMR-AS

Kreiner, 2010 

(33)

PMR-AS

Cleuziou, 2012 

(34)

PMR-AS

McCarthy, 2013 PMR-AS

Albrecht, 2018 

(35)

Rheumatologist NRS

Devauchelle-

Pensec, 2018 

(18)

PMR-AS; clin-

PMR-AS; ESR-

PMR-AS; CRP-

imp PMR-AS

Nakajima, 2020 

(36)

PMR-AS

Owen, 2020 (37) PMR-AS

Marsman, 2021 PMR-AS

Sattui, 2022(40) PMR-AS

Devauchelle-

Pensec, 2022(41)

PMR-AS

Horai, 2023(42)

CRP, ESR, Matrix 

Metalloproteinase

Twohig, 

2023(19)

Pain, stiffness, weakness and 

fatigue NRS and duration

Table 2. Instruments Used to Measure Disease Activity in PMR.
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Notes. ESR-PMRAS was calculated in the same way as the PMR-AS, but used ESR (in millimetres per 

hour * 0.1) instead of CRP. Clin-PMR-AS was the sum of morning stiffness, elevation of the upper 

limbs, physician VAS and pain VAS. CRP-imp PMR-AS was calculated as 1.12* (clin-PMR-AS) + 0.26. 

Abbreviations. GCA, giant cell arteritis; VAS, visual analogue scale; NRS, numerical rating scale; ESR, 

erythrocyte sedimentation rate; CRP, c-reactive protein; IL-6, interleukin-6; PMR-AS, Polymyalgia 

Rheumatica Activity Score.  
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Article History (A) Clinical signs (B)a
Laboratory 

(C)b

Treatment 

(D)

PMR-AS 

(E)

Combination 

and 

Weighting c

Chuang, 1982 

(55)

Previously 

treated with 

GC/NSAIDS

PMRS absent Currently no 

treatment

A+B+D

Van der Veen, 

1996 (44)

Currently no 

GC and trial 

medication

D

Corrigall, 

1997 (25)

Clinical 

judgement

B

Dasgupta, 

1998 (27)

VAS pain ≥ 50% 

improvement and 

duration of 

morning stiffness 

< 30 min

ESR < 20 and 

Hb > 12 g/dl

B+C

Cantini, 2000 

(54)

No relapse 

or 

recurrence 

Currently no 

GC treatment

A+D

Martinez-

taboda, 2004 

(66)

PMRS absent APR normal B+C

Kremers, 

2005 (56)

No relapse 

in 5 years

PMRS absent ESR normal GC  ≤ 5 

mg/day

A+B+C+D

Salvarani, 

2007 (67)

PMRS absent ESR normal  B+D

Leeb, 2007 

(31)

PMR-AS < 

1.5

E
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Cimmino, 

2011 (63)

PMRS ≥ 70% 

improvement d 

ESR normal 

and CRP 

normal

B+C

Kim, 2012 

(45)

PMRS absent > 2 

months 

No treatment 

> 2 months

B+D

Lee, 2013 

(47)

PMRS absent ESR normal 

and CRP 

normal

No current 

treatment

B+C+D

Mccarthy, 

2013 (43)

PMRS absent > 6 

weeks 

Stable GC 

treatment > 

6 weeks

B+D

Do-nguyen, 

2013 (46)

No current 

GC treatment

PMR-AS 

(no cut-off 

specified)

D+E

Yurdakul, 

2015 (53)

PMRS absent APR normal No current 

treatment

B+C+D

Devauchelle-

pensec, 2016 

(68)

PMR-as ≤ 

10

E

Cutolo, 2017 

(64)

PMRS VAS ≥ 70% 

improvement and 

duration of 

morning stiffness 

≥ 70% 

improvement

CRP > 70% 

improvement 

and/or < 2× 

ULN 

B+C

Miceli, 2017 

(59)

No girdle pain ESR ≤ 40 

and/or CRP ≤  

5 

Current GC 

treatment  < 

5 mg/day

B+C+D
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Shbeeb, 2018 

(52)

No relapse No current 

GC treatment

A+D

Albrecht, 

2018 (35)

Clinical 

judgement

  B

Do, 2018 (69) PMRS absent 1 

year after GC 

initiation 

CRP < 3 at 1 

year after start 

GC 

  B+C

Jung, 2019 

(51)

PMRS absent > 2 

months 

No current 

treatment > 

2 months

B+D

Birra, 2019 

(58)

No girdle pain ESR ≤ 40 and 

CRP ≤ 5 

Current GC 

treatment  ≤  

5 mg/day

B+C+D

Hattori, 2020 

(50)

No relapse 

in 30 

months

PMRS absent ESR ≤ 30 and 

CRP ≤ 3 

No current 

GC treatment

A+B+C+D

Owen, 2020 

(37)

  PMR-AS < 

9.35

E

Van Sleen, 

2020 (61)

PMRS absent ≥ 6 

months 

No current 

GC treatment 

≥ 6 months

B+D

Aoki, 2020 

(48)

PMRS absent CRP normal No current 

GC treatment

B+C+D

De la Torre, 

2020 (49)

No current 

GC treatment

D

Emamifar, 

2021(65)

PMR VAS ≥  70% 

improvement and 

duration morning 

ESR < 20 mm/h 

and CRP < 6

B+C
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stiffness ≥  70% 

improvement

Marsman, 

2021(39)

PMR-AS ≤ 

10

F

Sattui, 

2022(40)

PMR-AS < 

1.5

F

Bonelli, 

2022(57)

PMRS absent ESR normal 

and/or CRP 

normal

No current 

treatment

B+C+D

Devauchelle-

Pensec, 

2022(41)

PMR-AS 

≤10

F

Perricone, 

2022(60)

PMRS absent for 

3 months

ESR < 40 mm/h 

and CRP < 5 for 

3 months

Current GC 

treatment  ≤   

7.5 mg/day 

for 3 months

B+C+D

Yamaguchi, 

2023(62)

PMRS absent CRP normal No current 

treatment

B+C+D

Ishiguro, 

2023(70)

No girdle 

pain/stiffness

B

Table 3. Instruments Used to Measure Remission in PMR.

Notes. Within columns for categories, items are separated by ‘and’ when both are required and by 

‘and/or’ if either is required. a PMRS are PMR symptoms not otherwise specified unless explicitly 

stated. b ESR is displayed in mm/hour and CRP in mg/L. c Combination of items by + indicates an AND 

requirement. Abbreviations. PMR, polymyalgia rheumatica; GC, glucocorticoids; NSAIDS, Non-steroid 

anti-inflammatory drugs; VAS, visual analogue scale; ESR, erythrocyte sedimentation rate; Hb, 
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haemoglobin; CRP, c-reactive protein; ULN, upper limit of normal; APR, acute phase reactants; mg, 

milligram; PMR-AS, Polymyalgia Rheumatica Activity Score;
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Article History (A)
Clinical signs 

(B)a

Laboratory 

(C)b

Treatment 

(D)

PMR-

AS (E)

Combination and 

Weighting c

Chuang, 

1982 (55)

After previous 

clinical 

improvement 

on treatment

PMRS 

reappearance 

 Increase in 

GC dose 

A+B+D

Behn, 1983 

(85)

 PMRS 

reappearance   

 B

Ayoub, 1985 

(72)

 PMRS 

reappearance   

 Increase in 

GC dose 

B+D

Kyle, 1989 

(24)

 Proximal 

girdle (muscle) 

pain, GCA 

symptoms and 

other illness 

  B

Cimmino, 

1994 (71)

 PMRS 

reappearance   

 Increase in 

GC dose 

B+D 

Van der 

Veen, 1996 

(44)

 PMRS 

reappearance   

Increase of 

ESR and/or 

CRP by 

100%

 B+C

Caplanne, 

1996 (94)

 Proximal 

girdle (muscle) 

pain 

reappearance 

and (morning) 

stiffness 

reappearance 

  B
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Gonzalez-

Gay, 1997 

(82)

After 

previously 

asymptomatic 

phase

PMRS 

reappearance

 Increase in 

GC dose

A+B+D

Salvarani, 

1998 (73)

 Articular signs 

or symptoms 

reappearance   

  B

Weyand, 

1999 (95)

 1) patient 

global 

assessment ≥ 

2 on 0-5 scale; 

2) physician 

global 

assessment ≥ 

2 on 0-5 scale; 

3) patient pain 

assessment ≥ 

3 on VAS; 4) 

morning 

stiffness  ≥ 60 

minutes

ESR 

abnormal

(B1+B2+B3+B4+C) 
≥ 3 d 

Cantini, 

2000 (54)

 Articular signs 

or symptoms 

reappearance

 Increase in, 

or 

reinstitution 

of, GC dose 

B+D 

Gonzalez-

Gay, 2002 

(74)

After previous 

clinical 

PMRS flare up   A+B
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improvement 

on treatment

Martinez-

Taboda, 

2004 (66)

 PMRS 

reappearance

 Increase in 

GC dose 

B+D

Caporali, 

2004 (75)

 PMRS flare up   ESR and/or 

CRP 

abnormal

 B+C

Kremers 

2005 (56)

occurence ≥ 

30 days after 

diagnosis

PMRS 

worsening   

 Increase in 

GC dose ( ≥ 5 

mg/day) 

A+B+D

Boiardi, 

2006 (76)

 PMRS 

reappearance

ESR > 30 

and/or CRP 

> 5 

 B+C

Cimmino, 

2006 (77)

 Proximal 

girdle (muscle) 

pain and 

(morning) 

stiffness flare 

up 

ESR > 30 

and/or CRP 

> 5 

 B+C

Hutchings, 

2007 (86)

 PMRS 

reappearance   

 Increase in 

dose, or 

maintenance 

beyond 

schedule of, 

GC 

B+D
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Salvarani, 

2007 (67)

 Proximal 

girdle (muscle) 

pain 

reappearance 

and (morning) 

stiffness 

reappearance 

ESR > 30 

and/or CRP 

> 5 

During GC 

tapering

B+C+D

Blockmans, 

2008 (87)

 Proximal 

girdle (muscle) 

pain 

reappearance 

and (morning) 

stiffness 

reappearance 

≥ 4 week

ESR > 40 

and/or CRP 

> 30 

 B+C

Binard 2008 

(84)

 Clinician 

judgement  

 B

Pulsatelli, 

2008 (79)

 PMRS 

reappearance

ESR > 30 

and CRP > 

5 

 B+C

Macchioni, 

2009 (32)

 PMRS 

reappearance   

ESR > 30 

and/or CRP 

> 5 

 B+C

Mackie, 

2010 (88)

 PMRS 

worsening   

 Increase in 

GC dose 

B+D

Cleuziou, 

2012 (34)

 Clinician 

judgement  

  B
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Kim, 2012 

(45)

 PMRS 

worsening   

 Increase in 

GC dose 

B+D

Lee, 2013 

(47)

 PMRS 

reappearance 

or worsening   

ESR > 30 

and/or CRP 

> 5 

 B+C

Yurdakul, 

2015 (53)

 PMRS 

reappearance   

ESR 

abnormal 

and/or CRP 

abnormal

 B+C

Fukui, 2016 

(80)

 PMRS 

reappearance 

or worsening   

ESR > 30 

and/or CRP 

> 5 

 B+C

Shbeeb, 

2018 (52)

 PMRS 

reappearance   

ESR 

abnormal 

and/or CRP 

abnormal

Increase in 

GC dose 

B+C+D

Do, 2018 

(69)

 PMRS 

reappearance 

or worsening   

ESR > 40 

and/or CRP 

> 3 

During GC 

tapering

B+C+D

Jung, 2019 

(51)

 PMRS 

worsening   

 Increase in 

GC dose 

B+D

Hattori, 

2020 (50)

 PMRS flare up     B

Okazaki, 

2020 (90)

 Proximal 

girdle (muscle) 

pain 

worsening   

 CRP 

abnormal

 B+C
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Owen, 2020 

(37)

Previous 

PMR-AS < 

9.35

      PMR-

AS 

score ≥ 

9.35 

and/or 

PMR-

AS 

change 

≥ 6.6

A+F

Van 

Hemelen, 

2020 (81)

Previous 

clinical 

improvement 

on treatment

     Increase in 

GC dose 

and/or 

addition of a 

GC-sparing 

agent

A+D

Van Sleen, 

2020 (61)

 PMRS 

reappearance   

  B

Aoki, 2020 

(48)

 PMRS 

reappearance   

CRP 

abnormal

Increase in 

GC dose 

B+C+D

Ayano, 2020 

(89)

 PMRS 

reappearance   

ESR and/or 

CRP 

abnormal

Increase in 

GC dose 

and/or 

addition of a 

GC-sparing 

agent

B+C+D

De la Torre, 

2020 (49)

 Proximal 

girdle (muscle) 

pain 

ESR and/or 

CRP 

abnormal

 B+C
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reappearance 

and/or 

(morning) 

stiffness 

reappearance 

Marsman, 

2021 (38)

 Clinician 

judgement  

  B

Mork, 2021 

(91)

 PMRS 

reappearance   

CRP 

abnormal

 B+C

Aoki, 

2021(92)

PMRS 

worsening

Increase in, 

or 

reinstitution 

of, GC dose

B+D

Emamifar, 

2021(65)

Proximal 

girdle (muscle) 

pain 

reappearance 

and/or 

(morning) 

stiffness 

reappearance 

and/or GCA 

symptoms

ESR and/or 

CRP 

abnormal

B+C

Marsman, 

2021(39)

Clinician 

judgement  

and PMRS 

reappearance   

ESR and/or 

CRP 

abnormal

B+C
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Bonelli, 

2022(57)

Proximal 

girdle (muscle) 

pain 

reappearance

B

Devauchelle-

Pensec, 

2022(41)

PMR-

AS 

score ≥ 

10

F

Perricone, 

2022(60)

PMRS 

reappearance 

or worsening   

ESR > 40 

and/or CRP 

> 5

B+C

Bolhuis, 

2022(78)

occurence ≥ 

30 days after 

diagnosis

Increase in 

GC dose 

and/or 

addition of a 

GC-sparing 

agent

A+D

Yamaguchi, 

2023(62)

PMRS 

reappearance 

or worsening   

CRP 

abnormal

B+C

Ishiguro, 

2023(70)

PMRS 

reappearance

B

Vinicki, 

2023(93)

PMRS 

reappearance

B

Conticini, 

2023(83)

PMRS 

reappearance

ESR and/or 

CRP 

abnormal

B+C

Table 4. Instruments Used to Measure Relapse in PMR.
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Notes. Within columns for categories, items are separated by ‘and’ when both are required and by 

‘and/or’ if either is required. a PMRS are PMR symptoms not otherwise specified unless explicitly 

stated. b ESR is displayed in mm/hour and CRP in mg/L. c Combination of instruments from different 

categories by + indicates an AND requirement. d Requirements for at least 3 out of 5 items had to be 

met for relapse. Abbreviations. PMR-AS, Polymyalgia Rheumatica Activity Score; GCA, giant cell 

arteritis; VAS, visual analogue scale; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; 

GC, glucocorticoids; mg, milligram.

Page 40 of 75Rheumatology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae428/7731732 by U

niversity of East Anglia user on 27 August 2024



Cosentyx licensed indications in rheumatology: Cosentyx is indicated for the treatment of active psoriatic arthritis in adult patients (alone or in combination with methotrexate) when the 
response to previous disease-modifying anti-rheumatic drug therapy has been inadequate; active ankylosing spondylitis in adults who have responded inadequately to conventional therapy; 
active non-radiographic axial spondyloarthritis with objective signs of inflammation as indicated by elevated C-reactive protein and/or magnetic resonance imaging evidence in adults who have 
responded inadequately to non-steroidal anti-inflammatory drugs; moderate to severe plaque psoriasis in children and adolescents from the age of 6 years, and adults who are candidates 
for systemic therapy; active enthesitis-related arthritis in patients 6 years and older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who cannot 
tolerate conventional therapy; active juvenile psoriatic arthritis in patients 6 years or older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who 
cannot tolerate, conventional therapy.5,6

ULTIMATE (N=166), a multicentre, randomised, double-blind, placebo-controlled, 52-week Phase III trial in patients with PsA. Patients were randomly assigned to receive either weekly 
subcutaneous Cosentyx (300 mg or 150 mg according to the severity of psoriasis) or placebo followed by 4-weekly dosing thereafter. The primary outcome of mean change in the ultrasound 
GLOESS from baseline to Week 12 was met (−9 vs −6; p=0.004).2,3 
MATURE (N=122), a 52-week, multicentre, double-blind, randomised, placebo-controlled, Phase III trial in patients with PsO. Eligible patients were randomised to Cosentyx 300 mg or placebo.  
The co-primary endpoints were PASI75 and IGA mod 2011 0/1 responses at Week 12. The study met the co-primary endpoints: PASI75 and IGA mod 2011 0/1 response at Week 12 were met for 
Cosentyx 300 mg vs placebo (95% vs 10% and 76% vs 8% respectively, p<0.0001).4 

MAXIMISE (N=498) a double blind, placebo-controlled, multicentre, Phase IIIb study in patients with PsA. Patients were randomised in a 1:1:1 ratio to receive Cosentyx 300 mg, 150 mg or 
placebo. The primary endpoint of the proportion of patients achieving and ASAS20 response with Cosentyx 300 mg at Week 12 vs placebo was met (63% vs 31% respectively, p<0.0001).1

ACR, American College of Rheumatology; AI, auto-injector; ASAS, Assessment of SpondyloArthritis International Society; BASDAI, Bath; ankylosing spondylitis disease activity index;  
EULAR, European Alliance of Associations for Rheumatology; GLOESS, Global EULAR and OMERACT synovitis score; IGA mod 2011 0/1, investigator global assessment modified 2011 0/1; 
OMERACT, outcome measures in rheumatology; PASI, psoriasis area and severity index; PsA, psoriatic arthritis; PsO, plaque psoriasis. 
References: 1. Baraliakos X, et al. RMD open 2019;5:e001005; 2. Conaghan PG, et al. Poster 253. Rheumatology 2022;61(Suppl1). DOI:10.1093/
rheumatology/keac133.252; 3. D’Agostino MA, et al. Rheumatology 2022;61:1867–1876; 4. Sigurgeirsson B, et al. Dermatol Ther 2022;35(3):e15285;  
5. Cosentyx® (secukinumab) GB Summary of Product Characteristics; 6. Cosentyx® (secukinumab) NI Summary of Product Characteristics;  
7. Lynde CW, et al. J Am Acad Dermatol 2014;71(1):141–150; 8. Fala L. Am Health Drug Benefits 2016;9(Special Feature):60–63; 9. Schön M  
& Erpenbeck L. Front Immunol 2018;9:1323; 10. Gorelick J, et al. Practical Dermatol 2016;12:35–50; 11. European Medicines Agency. European public 
assessment report. Medicine overview. Cosentyx (secukinumab). Available at: https://www.ema.europa.eu/en/documents/overview/cosentyx-epar-
medicine-overview_en.pdf [Accessed May 2024].
Prescribing information, adverse event reporting and full indication can be found on the next page. UK | May 2024 | 425034

The most frequently reported adverse reactions are upper respiratory tract 
infections (17.1%) (most frequently nasopharyngitis, rhinitis).5,6

A consistent safety profile with  
over 8 years of real-world experience5,6,11

This promotional material has been created and funded by Novartis Pharmaceuticals UK Ltd.  
for UK healthcare professionals only.

Are you using a treatment 
that addresses all 6 key 
manifestations of PsA?

68% of patients achieved ACR50 with Cosentyx® 
(secukinumab) at Year 1 (observed data)2

Results from ULTIMATE (N=166). The primary endpoint of 
GLOESS mean change from baseline vs placebo at Week 12  
was met (−9 vs −6, p=0.004)2,3

Joint relief in PsA:

69% of patients achieved ASAS40 at Week 52 
with Cosentyx 300 mg (secondary endpoint,  
observed data, N=139)1

Results from MAXIMISE. The primary endpoint of ASAS20 
with Cosentyx 300 mg (N=164) vs placebo (N=164) at  
Week 12 was met (63% vs 31% respectively, p<0.0001)1

Axial joint relief in PsA:

The key clinical manifestations of PsA are joints, 
axial, skin, enthesitis, dactylitis and nails.1

55% of patients achieved PASI100 at Week 52  
with Cosentyx 300 mg AI (secondary endpoint, 
observed data, N=41)4

Results from MATURE. The co-primary endpoints PASI 75 
and IGA mod 2011 0/1 at Week 12 were met for Cosentyx 
300 mg (N=41) vs placebo (N=40), (95% vs 10% and  
76% vs 8% respectively, p<0.0001)4

Skin clearance in PsO:

Cosentyx is the first and only, fully human biologic  
that directly blocks IL-17A regardless of its source5–10

Click here to visit 
our HCP portal  
and learn more

8 years

https://www.health.novartis.co.uk/medicines/rheumatology/cosentyx/efficacy-psa?utm_medium=print&utm_source=ard&utm_campaign=cosentyx_rheumatology_rheumatology_media_campagain_t2_03_24&utm_term=ebook


Cosentyx® (secukinumab) Northern Ireland Prescribing 
Information. 
Please refer to the Summary of Product Characteristics 
(SmPC) before prescribing.
Indications: Treatment of: moderate to severe plaque psoriasis in 
adults, children and adolescents from the age of 6 years who are 
candidates for systemic therapy; active psoriatic arthritis in adults 
(alone or in combination with methotrexate) who have responded 
inadequately to disease-modifying anti-rheumatic drug therapy; active 
ankylosing spondylitis in adults who have responded inadequately to 
conventional therapy; active non-radiographic axial spondyloarthritis 
(nr-axSpA) with objective signs of inflammation as indicated by elevated 
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI) 
evidence in adults who have responded inadequately to non-steroidal 
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile 
psoriatic arthritis in patients 6 years and older (alone or in combination 
with methotrexate) whose disease has responded inadequately to, or 
who cannot tolerate, conventional therapy; active moderate to severe 
hidradenitis suppurativa (acne inversa) in adults with an inadequate 
response to conventional systemic HS therapy. Presentations: 
Cosentyx 150 mg solution for injection in pre-filled pen; Cosentyx 
300 mg solution for injection in pre-filled pen. Dosage & 
Administration: Administered by subcutaneous injection at weeks 0, 
1, 2, 3 and 4, followed by monthly maintenance dosing. Consider 
discontinuation if no response after 16 weeks of treatment. Each 
150 mg dose is given as one injection of 150 mg. Each 300 mg dose 
is given as two injections of 150 mg or one injection of 300 mg. If 
possible avoid areas of the skin showing psoriasis. Plaque Psoriasis: 
Adult recommended dose is 300 mg monthly. Based on clinical 
response, a maintenance dose of 300 mg every 2 weeks may provide 
additional benefit for patients with a body weight of 90 kg or higher. 
Adolescents and children from the age of 6 years: if weight ≥ 50 kg, 
recommended dose is 150 mg (may be increased to 300 mg as some 
patients may derive additional benefit from the higher dose). If weight 
< 50 kg, recommended dose is 75 mg. However, 150mg solution for 
injection in pre-filled pen is not indicated for administration of this dose 
and no suitable alternative formulation is available. Psoriatic Arthritis: 
For patients with concomitant moderate to severe plaque psoriasis see 
adult plaque psoriasis recommendation. For patients who are 
anti-TNFα inadequate responders, the recommended dose is 300 mg, 
150 mg in other patients. Can be increased to 300 mg based on 
clinical response. Ankylosing Spondylitis: Recommended dose 150 mg. 
Can be increased to 300 mg based on clinical response. nr-axSpA: 
Recommended dose 150 mg. Enthesitis-related arthritis and juvenile 
psoriatic arthritis: From the age of 6 years, if weight ≥ 50 kg, 
recommended dose is 150 mg. If weight < 50 kg, recommended dose 

is 75 mg. However, 150mg solution for  injection in pre-filled pen is not 
indicated for administration of this dose and no suitable alternative 
formulation is available. Hidradenitis suppurativa: Recommended dose 
is 300 mg monthly. Based on clinical response, the maintenance dose 
can be increased to 300 mg every 2 weeks. Contraindications: 
Hypersensitivity to the active substance or excipients. Clinically 
important, active infection. Warnings & Precautions: Infections: 
Potential to increase risk of infections; serious infections have been 
observed. Caution in patients with chronic infection or history of 
recurrent infection. Advise patients to seek medical advice if signs/
symptoms of infection occur. Monitor patients with serious infection 
closely and do not administer Cosentyx until the infection resolves. 
Non-serious mucocutaneous candida infections were more frequently 
reported for secukinumab than placebo in the psoriasis clinical studies. 
Should not be given to patients with active tuberculosis (TB). Consider 
anti-tuberculosis therapy before starting Cosentyx in patients with 
latent TB. Inflammatory bowel disease (including Crohn’s disease and 
ulcerative colitis): New cases or exacerbations of inflammatory bowel 
disease have been reported with secukinumab. Secukinumab, is not 
recommended in patients with inflammatory bowel disease. If a patient 
develops signs and symptoms of inflammatory bowel disease or 
experiences an exacerbation of pre-existing inflammatory bowel 
disease, secukinumab should be discontinued and appropriate medical 
management should be initiated. Hypersensitivity reactions: Rare cases 
of anaphylactic reactions have been observed. If an anaphylactic or 
serious allergic reactions occur, discontinue immediately and initiate 
appropriate therapy. Vaccinations: Do not give live vaccines concurrently 
with Cosentyx; inactivated or non-live vaccinations may be given. 
Paediatric patients should receive all age appropriate immunisations 
before treatment with Cosentyx. Latex-Sensitive Individuals: The 
removable needle cap of the 150mg pre-filled pen contains a derivative 
of natural rubber latex. Concomitant immunosuppressive therapy: 
Combination with immunosuppressants, including biologics, or 
phototherapy has not been evaluated in psoriasis studies. Cosentyx 
was given concomitantly with methotrexate, sulfasalazine and/or 
corticosteroids in arthritis studies. Caution when considering 
concomitant use of other immunosuppressants. Interactions: Live 
vaccines should not be given concurrently with secukinumab. No 
interaction between Cosentyx and midazolam (CYP3A4 substrate) seen 
in adult psoriasis study. No interaction between Cosentyx and 
methotrexate and/or corticosteroids seen in arthritis studies. Fertility, 
pregnancy and lactation: Women of childbearing potential: Use an 
effective method of contraception during and for at least 20 weeks 
after treatment. Pregnancy: Preferably avoid use of Cosentyx in 
pregnancy. Breast feeding: It is not known if secukinumab is excreted 
in human breast milk. A clinical decision should be made on 

continuation of breast feeding during Cosentyx treatment (and up to 
20 weeks after discontinuation) based on benefit of breast feeding to 
the child and benefit of Cosentyx therapy to the woman. Fertility: Effect 
on human fertility not evaluated. Adverse Reactions: Very Common 
(≥1/10): Upper respiratory tract infection. Common (≥1/100 to <1/10): 
Oral herpes, headache, rhinorrhoea, diarrhoea, nausea, fatigue. 
Uncommon (>1/1,000 to <1/100):  Oral candidiasis, lower respiratory 
tract infections, neutropenia, inflammatory bowel disease. Rare 
(≥1/10,000 to <1/1,000): anaphylactic reactions, exfoliative dermatitis 
(psoriasis patients), hypersensitivity vasculitis. Not known: Mucosal and 
cutaneous candidiasis (including oesophageal candidiasis). Infections: 
Most infections were non-serious and mild to moderate upper 
respiratory tract infections, e.g. nasopharyngitis, and did not 
necessitate treatment discontinuation. There was an increase in 
mucosal and cutaneous (including oesophageal) candidiasis, but cases 
were mild or moderate in severity, non-serious, responsive to standard 
treatment and did not necessitate treatment discontinuation. Serious 
infections occurred in a small proportion of patients (0.015 serious 
infections reported per patient year of follow up). Neutropenia: 
Neutropenia was more frequent with secukinumab than placebo, but 
most cases were mild, transient and reversible. Rare cases of 
neutropenia CTCAE Grade 4 were reported. Hypersensitivity reactions: 
Urticaria and rare cases of anaphylactic reactions were seen. 
Immunogenicity: Less than 1% of patients treated with Cosentyx 
developed antibodies to secukinumab up to 52 weeks of treatment. 
Other Adverse Effects: The list of adverse events is not exhaustive, 
please consult the SmPC for a detailed listing of all adverse events 
before prescribing. Legal Category: POM. MA Number & List Price: 
EU/1/14/980/005 - 150 mg pre-filled pen x2 £1,218.78; 
EU/1/14/980/010 – 300 mg pre-filled pen x 1 £1218.78. PI Last 
Revised: May 2023. Full prescribing information, (SmPC) is available 
from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The WestWorks 
Building, White City Place, 195 Wood Lane, London, W12 7FQ. 
Telephone: (01276) 692255. 
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Adverse Event Reporting:

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard. 
Adverse events should also be reported to Novartis via 
uk.patientsafety@novartis.com or online through the 
pharmacovigilance intake (PVI) tool at www.novartis.com/report

If you have a question about the product, please contact 
Medical Information on 01276 698370 or by email at 
medinfo.uk@novartis.com 

Cosentyx® (secukinumab) Great Britain Prescribing 
Information. 
Please refer to the Summary of Product Characteristics 
(SmPC) before prescribing.
Indications: Treatment of: moderate to severe plaque psoriasis in 
adults, children and adolescents from the age of 6 years who are 
candidates for systemic therapy; active psoriatic arthritis in adults 
(alone or in combination with methotrexate) who have responded 
inadequately to disease-modifying anti-rheumatic drug therapy; active 
ankylosing spondylitis in adults who have responded inadequately to 
conventional therapy; active non-radiographic axial spondyloarthritis 
(nr-axSpA) with objective signs of inflammation as indicated by elevated 
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI) 
evidence in adults who have responded inadequately to non-steroidal 
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile 
psoriatic arthritis in patients 6 years and older (alone or in combination 
with methotrexate) whose disease has responded inadequately to, or 
who cannot tolerate, conventional therapy; active moderate to severe 
hidradenitis suppurativa (acne inversa) in adults with an inadequate 
response to conventional systemic HS therapy. Presentations: 
Cosentyx 75 mg solution for injection in pre-filled syringe; Cosentyx 
150 mg solution for injection in pre-filled syringe; Cosentyx 150 mg 
solution for injection in pre-filled pen; Cosentyx 300 mg solution for 
injection in pre-filled pen. Dosage & Administration: Administered by 
subcutaneous injection at weeks 0, 1, 2, 3 and 4, followed by monthly 
maintenance dosing. Consider discontinuation if no response after 
16 weeks of treatment. Each 75 mg dose is given as one injection of 
75 mg. Each 150 mg dose is given as one injection of 150 mg. Each 
300 mg dose is given as two injections of 150 mg or one injection of 
300 mg. If possible avoid areas of the skin showing psoriasis. Plaque 
Psoriasis: Adult recommended dose is 300 mg. Based on clinical 
response, a maintenance dose of 300 mg every 2 weeks may provide 
additional benefit for patients with a body weight of 90 kg or higher.  
Adolescents and children from the age of 6 years: if weight ≥ 50 kg, 
recommended dose is 150 mg (may be increased to 300 mg as some 
patients may derive additional benefit from the higher dose). If weight 
< 50 kg, recommended dose is 75 mg. Psoriatic Arthritis: For patients 
with concomitant moderate to severe plaque psoriasis see adult plaque 
psoriasis recommendation. For patients who are anti-TNFα inadequate 
responders, the recommended dose is 300 mg, 150 mg in other 
patients. Can be increased to 300 mg based on clinical response. 
Ankylosing Spondylitis: Recommended dose 150 mg. Can be increased 
to 300 mg based on clinical response. nr-axSpA: Recommended dose 
150 mg. Enthesitis-related arthritis and juvenile psoriatic arthritis: From 
the age of 6 years, if weight ≥ 50 kg, recommended dose is 150 mg. If 
weight < 50 kg, recommended dose is 75 mg. Hidradenitis suppurativa: 

Recommended dose is 300 mg monthly. Based on clinical response, 
the maintenance dose can be increased to 300 mg every 2 weeks. 
Contraindications: Hypersensitivity to the active substance or 
excipients. Clinically important, active infection. Warnings & 
Precautions: Infections: Potential to increase risk of infections; serious 
infections have been observed. Caution in patients with chronic 
infection or history of recurrent infection. Advise patients to seek 
medical advice if signs/symptoms of infection occur. Monitor patients 
with serious infection closely and do not administer Cosentyx until the 
infection resolves. Non-serious mucocutaneous candida infections 
were more frequently reported for secukinumab in the psoriasis clinical 
studies. Should not be given to patients with active tuberculosis (TB). 
Consider anti-tuberculosis therapy before starting Cosentyx in patients 
with latent TB. Inflammatory bowel disease (including Crohn’s disease 
and ulcerative colitis): New cases or exacerbations of inflammatory 
bowel disease have been reported with secukinumab. Secukinumab, is 
not recommended in patients with inflammatory bowel disease. If a 
patient develops signs and symptoms of inflammatory bowel disease or 
experiences an exacerbation of pre-existing inflammatory bowel 
disease, secukinumab should be discontinued and appropriate medical 
management should be initiated. Hypersensitivity reactions: Rare cases 
of anaphylactic reactions have been observed. If an anaphylactic or 
serious allergic reactions occur, discontinue immediately and initiate 
appropriate therapy. Vaccinations: Do not give live vaccines concurrently 
with Cosentyx; inactivated or non-live vaccinations may be given. 
Paediatric patients should receive all age appropriate immunisations 
before treatment with Cosentyx. Latex-Sensitive Individuals: The 
removable needle cap of the 75mg and 150 mg pre-filled syringe and 
150mg pre-filled pen contains a derivative of natural rubber latex. 
Concomitant immunosuppressive therapy: Combination with 
immunosuppressants, including biologics, or phototherapy has not 
been evaluated in psoriasis studies. Cosentyx was given concomitantly 
with methotrexate, sulfasalazine and/or corticosteroids in arthritis 
studies. Caution when considering concomitant use of other 
immunosuppressants. Interactions: Live vaccines should not be given 
concurrently with secukinumab. No interaction between Cosentyx and 
midazolam (CYP3A4 substrate) seen in adult psoriasis study. No 
interaction between Cosentyx and methotrexate and/or corticosteroids 
seen in arthritis studies. Fertility, pregnancy and lactation: Women of 
childbearing potential: Use an effective method of contraception during 
and for at least 20 weeks after treatment. Pregnancy: Preferably avoid 
use of Cosentyx in pregnancy. Breast feeding: It is not known if 
secukinumab is excreted in human breast milk. A clinical decision 
should be made on continuation of breast feeding during Cosentyx 
treatment (and up to 20 weeks after discontinuation) based on benefit 
of breast feeding to the child and benefit of Cosentyx therapy to the 

woman. Fertility: Effect on human fertility not evaluated. Adverse 
Reactions: Very Common (≥1/10): Upper respiratory tract infection. 
Common (≥1/100 to <1/10): Oral herpes, headache, rhinorrhoea, 
diarrhoea, nausea, fatigue. Uncommon (≥1/1,000 to <1/100):  Oral 
candidiasis, lower respiratory tract infections, neutropenia, 
inflammatory bowel disease. Rare (≥1/10,000 to <1/1,000): 
anaphylactic reactions, exfoliative dermatitis (psoriasis patients), 
hypersensitivity vasculitis. Not known: Mucosal and cutaneous 
candidiasis (including oesophageal candidiasis). Infections: Most 
infections were non-serious and mild to moderate upper respiratory 
tract infections, e.g. nasopharyngitis, and did not necessitate treatment 
discontinuation. There was an increase in mucosal and cutaneous 
(including oesophageal) candidiasis, but cases were mild or moderate 
in severity, non-serious, responsive to standard treatment and did not 
necessitate treatment discontinuation. Serious infections occurred in a 
small proportion of patients (0.015 serious infections reported per 
patient year of follow up). Neutropenia: Neutropenia was more frequent 
with secukinumab than placebo, but most cases were mild, transient 
and reversible. Rare cases of neutropenia CTCAE Grade 4 were 
reported. Hypersensitivity reactions: Urticaria and rare cases of 
anaphylactic reactions were seen. Immunogenicity: Less than 1% of 
patients treated with Cosentyx developed antibodies to secukinumab 
up to 52 weeks of treatment. Other Adverse Effects: The list of adverse 
events is not exhaustive, please consult the SmPC for a detailed listing 
of all adverse events before prescribing. Legal Category: POM. MA 
Number & List Price: PLGB 00101/1205 – 75 mg pre-filled syringe 
x 1 - £304.70; PLGB 00101/1029 - 150 mg pre-filled pen x2 
£1,218.78; PLGB 00101/1030 - 150 mg pre-filled syringe x2 
£1,218.78; PLGB 00101/1198 – 300 mg pre-filled pen x 1 £1218.78. 
PI Last Revised: June 2023. Full prescribing information, (SmPC) is 
available from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The 
WestWorks Building, White City Place, 195 Wood Lane, London, 
W12 7FQ. Telephone: (01276) 692255. 

UK | 290802 | June 2023

Adverse Event Reporting:

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard. 

Adverse events should also be reported to Novartis via 
uk.patientsafety@novartis.com or online through the 

pharmacovigilance intake (PVI) tool at www.novartis.com/report.

If you have a question about the product, please contact 
Medical Information on 01276 698370 or by email at 

medinfo.uk@novartis.com
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