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ABSTRACT
Objective. To describe the perception on the current role of systemic
glucocorticoids (GC) in the management of rheumatoid arthritis (RA) by examining
their importance and the current level of evidence in recent guidelines, and to
identify open questions to be addressed in future guidelines and research projects.
Methods. Systematic literature review using the databases PubMed, EMBASE and
Cochrane for guidelines on the pharmacological treatment of RA. Retrieved articles
were evaluated regarding their quality using the AGREE II tool and scrutinized for all
relevant information concerning the use of GC.
Results. All guidelines agree that GC, especially if given at low dosages and for a
short duration, are an appropriate option in the treatment of RA. However, many
recommendations remain vague as reliable and detailed evidence is scarce.
Important aspects of GC therapy are partially or completely neglected, and the
existing nomenclature is not used uniformly. Quality evaluation revealed flaws in
many articles, concerning not only GC specific recommendations but also guideline
quality in general.
Conclusion. Current recommendations for use of GC in the management of RA are
suboptimal. More rigorous evaluation of dosages, timing and duration of their use is
needed. Existing nomenclature on glucocorticoid therapy should be used uniformly.

Word count: 200
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SIGNIFICANCE AND INNOVATIONS
•

There is general agreement that glucocorticoids are an important element of
RA therapy, but recent recommendations lack evidence and guidance on
dosages, timing and duration of their use.

•

Existing nomenclature describing the use of glucocorticoids is not uniformly
used, which may lead to uncertainty in interpretation and implementation of
recommendations.

•

High-quality studies examining glucocorticoids in RA are urgently needed,
especially with regard to long-term benefit:risk ratio, optimal treatment
duration and tapering strategies.
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Rheumatoid arthritis (RA) is a chronic, disabling disease that poses a heavy burden
on both affected patients and the society, causing annual societal costs of more than
€45 billion for Europe alone (1). About one third of the patients suffer from such
severe symptoms that they are unable to work (2). The life expectancy of patients
with persistent high disease activity (DAS28 Score of > 5.1) is about 11 years less
than the general population (3). Optimal management is thus a crucial issue.
Guidelines suggest that RA should initially be treated with synthetic diseasemodifying anti-rheumatic drugs (DMARDs) in combination with glucocorticoids (GC)
(4, 5). If the treatment target of remission or at least low disease activity with
preserved function is not reached within 3–6 months, another synthetic or a biologic
DMARD should be tried with or without concomitant GC therapy (4, 5). These
recommendations underline the importance of GC and reflect convincing evidence
for their beneficial effects (5).
However, there is also a high awareness of GC-associated adverse effects,
especially when used at high doses for prolonged periods. Osteoporosis, diabetes
mellitus, cardiovascular diseases, infections, weight gain and myopathy were
among the most worrisome adverse effects mentioned in one survey by both
patients and rheumatologists (6).
Despite over 60 years of use, the medical community has been inept at producing a
solid evidence base for the proper application of GC therapy. Therefore, it is an
important and timely task to achieve consensus on specific conditions and
circumstances for which GC provide a positive benefit:risk ratio. One way is to
assemble multidisciplinary task force groups of experts including patients with
rheumatic diseases in order to elaborate recommendations based on existing and
critically reviewed evidence, as recently completed for RA (5). Another approach is
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to review current clinical practice guidelines. We have taken this approach to
systematically examine the current role of systemic GC in the treatment of RA as
described in recent international guidelines and consensus statements.

MATERIALS AND METHODS
Systematic literature search
A systematic search strategy was developed to identify all relevant publications. A
detailed description of the search process, including the exact search strings for
each database, a list of all scanned websites and precise eligibility criteria, is
provided in the Supplementary Material.

Eligibility criteria
Articles published between January 1, 2011 and December 31, 2015 were included
in this review if they were guidelines or consensus statements containing specific
recommendations for the systemic pharmacological treatment of RA. For ease of
readability, in this report the term “guideline” is used for both guidelines and
consensus statements without differentiating between them. Corresponding to the
language skills of the team, the search includes articles in English, French, German
and Spanish. Articles were not considered if they excluded GC a priori, e.g. because
they focused exclusively on the treatment with one specific drug. The intraarticular
administration of GC, although undoubtedly important in the management of RA, is
not covered by this review.
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Search strategy
The Ovid EMBASE, PubMed MEDLINE and Cochrane Library databases were
searched for relevant titles. Supplementary Table 1 and Supplementary Box 1
present the exact search terms for each database. All articles retrieved by this
search were screened independently by two authors for eligibility, and discrepancies
were resolved by consensus.
Additionally, we conducted an extensive manual search for additional relevant
literature according to the same inclusion criteria as specified above. This search
included screening of the reference lists of included articles and an online search of
relevant websites such as guideline clearinghouses and websites of rheumatology
associations.

Quality appraisal
The AGREE II instrument, an internationally acknowledged state-of-the-art tool for
the evaluation of quality and reporting of practice guidelines, was used to assess the
quality of the included guidelines (7). AGREE II comprises 23 items in six domains
(1. Scope and Purpose, 2. Stakeholder Involvement, 3. Rigour of Development, 4.
Clarity of presentation, 5. Applicability, 6. Editorial Independence), each rated on a
scale from 1 (lowest possible quality) to 7 (exceptionally good quality).
Subsequently, the separate ratings are summed up to calculate one score for each
domain, as well as an overall score for each guideline, both of which are provided
as percentages of the maximum attainable score.
As recommended by AGREE II, the appraisal was conducted independently by two
authors, whose ratings were calculated into a mean final score to minimize
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subjectivity and to reduce the risk of systematic bias. Guidelines with a total score of
< 40% were excluded from this review.

Data extraction
Data were extracted using pre-defined data extraction sheets. Separate tables were
used to extract information concerning general information on the guidelines, the
actual recommendations and the evidence supporting them, all provided parameters
detailing the recommended GC therapy, and research agenda or points stated to
lack sufficient evidence.

RESULTS
Search results
A total of 3742 articles were retrieved by the systematic search of literature
databases, of which 15 were considered eligible for the final review. The manual
search yielded 4 additional publications (8-11). Of these 19 articles, 4 were excluded
due to insufficient quality after quality appraisal (11-14). Notably, all excluded
guidelines had an AGREE II score of 30% or lower and also scored worst in “Rigour
of Development”, considered the most important single domain by experts from the
ADAPTE Collaboration (15). Finally, 15 guidelines were included for detailed
analysis.
An overview of the search process is presented in Figure 1.
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Characteristics of included guidelines
The included guidelines were developed by 13 different rheumatology associations
and guideline networks from 5 continents; none was written by other individual
working groups. From two associations, two guidelines each were included because
they were developed by different authors for different purposes (8, 10, 16, 17).
Five of the included articles are based on systematic literature reviews specifically
conducted for the development of the respective guideline (4, 8-10, 18). Six
guidelines

(16,

17,

19-22)

are

regional

adaptations

of

a

single

other

recommendation paper, mostly from EULAR (16, 17, 19-21), which have often been
complemented by update or additional literature searches. In two cases, the
ADAPTE framework was used to create a synthesis of existing guidelines (23, 24),
whereas the remaining two do not specifically describe the provenance of the
underlying evidence (25, 26). All included guidelines contain a list of references.
A summary of general information on the included guidelines can be found in
Supplementary Table 3.

AGREE II ratings
The total scores of included guidelines ranged from 85% [Canada 2012; reference
(24)] to 41% [Hong Kong 2011; reference (19)] with an average of 63%
(Supplementary Figure 1). Concerning the separate domains, the best average
score was achieved in “Clarity of Presentation” (84%), whereas “Applicability” (50%)
and “Editorial Independence” (52%) received the worst ratings (Supplementary
Figures 2-7). Comparison of the total ratings of both authors revealed that one
author tended to interpret the single items slightly more strictly than the other,
resulting in a mean difference of total scores of 5%. However, the final rankings
9
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were almost identical, and no guideline ranked more than one position different in
the ratings of one author compared to the other author.

Recommendations for the glucocorticoid treatment of rheumatoid
arthritis
All included guidelines address the use of GC for the management of RA. Thirteen
articles provide a separate paragraph for GC; one does not contain any drugspecific paragraphs at all (19), and another includes a shared paragraph for GC,
analgesics and neuromodulators (22).
Eight of the included guidelines consider the use of GC an appropriate option in
certain circumstances, while seven explicitly recommend it for at least one situation.
For early RA, the majority of guidelines recommend the use of GC generally without
further guidance (Table 1). For established RA, GC are only recommended for
specific situations, mainly flares and as bridging therapy. In guidelines that do not
differentiate between early and established RA, GC are most commonly
recommended for the initial treatment strategy after the diagnosis of RA and as a
bridging therapy.
When referring to the purpose of GC prescription, three guidelines (18, 19, 22)
address only short-term goals such as a rapid decrease of inflammation in flares,
while eleven also mention long-term goals such as radiological or structural benefits.
One paper exclusively addresses the long-term benefits (4). Four articles provide
separate recommendations for these different purposes (8-10, 23).
None of the articles considers the timing or frequency of GC administration.
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Dosage and administration
All included articles consider the use of low dose GC treatment for the management
of RA, either by referring to “low dose” (n=10) or to “the lowest possible dose” (n=5)
(Figure 2A). Only a small number of articles also recommend moderate or high
doses (17, 20, 22, 26). Notably, high doses are only mentioned for the treatment of
severe extra-articular manifestations (22, 26).
Particularly noteworthy is that not all guidelines provide the specific GC dosages
corresponding to their descriptive terms (Figure 2B). For oral predniso(lo)ne, most
of the guidelines providing exact dosages consider ≤ 10 or ≤ 7.5 mg daily as “low” or
“the lowest possible” dose, whereas one refers to ≤ 15 mg/d using the same
descriptive terms (25). On the other hand, one guideline describes ≤ 10 mg/d as a
“low or moderate dose” (20). Only one guideline gives a body weight-dependent
recommendation of ≤ 0.15 mg/kg (in this review interpreted as ≤ 10 mg/d for Figure
2B) (21). A single guideline suggests an initially “moderately high” dose of 20 mg/d
with subsequent tapering as an alternative to starting therapy with “low” doses of <
10 mg/d (8).
Oral use is the most frequently mentioned route of administration, and appears in all
ten guidelines that specify the recommended administration method. Four
guidelines mention intramuscular administration as an alternative (19, 23, 24, 26),
one of which considers it preferable in certain situations as it may facilitate better
dosing control (24). One guideline recommends intravenous GC (23), but
exclusively for severe extra-articular manifestations. Another guideline suggests a
potential advantage of parenteral methylprednisolone in comparison to oral therapy
in avoiding weaning difficulties, but does not provide details about the parenteral
administration (21).
11
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Tapering and duration
There is a broad consensus that short term treatment with GC is an appropriate
option for the management of RA, endorsed by 13 of the 15 included guidelines,
while two provide no information about treatment duration at all (Table 2). Six
articles provide specific maximum treatment durations ranging from 3 to 24 months,
while the others use imprecise descriptions such as “short term” or “shortest
possible duration”.
Treatment durations longer than 6 months (i.e. 12-24 months) or referring to longer
periods than “short term” (i.e. “medium-term” or “long-term”) are only considered by
four guidelines (8, 9, 19, 25). They all provide caveats, and none explicitly
recommends

prolonged

use.

One

of

these

guidelines

(25)

includes

recommendations for use of GC for up to 24 months, but underlines that it should
be discontinued as soon as possible. Another of these guidelines endorses “long
term” GC treatment, but only for strictly defined situations if all other treatment
options have been offered before (23). Finally, two publications merely state that
prolonged continuation of GC therapy can be used to minimize radiological damage
(8, 9) without clarifying if it should therefore be added to the basic treatment
strategy.
Information concerning the optimal tapering strategy for GC therapy was scant and
rarely provides additional guidance compared to the recommendations on duration.
Five of the guidelines do not address tapering at all, and five merely state GC
should be tapered as rapidly as possible. Two further articles, which also
recommend rapid tapering, provide brief guidance: one advises tapering GC to ≤ 7.5
mg/d within 6 – 12 weeks and then rapidly to the lowest possible dose (17), while
the other suggests only tapering GC after persistent remission for 6 months (23).
12
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Three guidelines emphasize the importance of gradual dose reductions (10, 16, 20)
or even a very slow tapering strategy (10) in order to avoid clinical recurrence.
As to the order of tapering the different RA medications of patients in persistent
remission, five guidelines suggest first tapering GC before considering taper of
biologicals and DMARDs (4, 17, 20, 21, 24), while one guideline treats GC and
biologicals equally, stating they should both be tapered before DMARDs (25).

Patient specific factors
The examined guidelines contain few considerations of patient specific factors which
might require special attention or present (relative) contraindications when deciding
upon a GC regimen. Two guidelines explicitly allow the use of GC in pregnancy (10,
26). The possible effects and consequences of concomitantly used medications are
only addressed by three guidelines, underlining the importance of gastric protection
if GC are co-prescribed with nonsteroidal anti-inflammatory drugs (22, 25, 26). Only
one guideline refers explicitly to GC when discussing several RA-associated
comorbidities such as cardiological complications (10), and none of the articles
contains any age- or sex-specific recommendations.

Open research questions
Eight of the guidelines included in this review state there is still insufficient evidence
to provide adequate and confident recommendations for all aspects of GC therapy
in RA. This lack of evidence concerns virtually all aspects of GC therapy, although
“long-term safety”, “optimal tapering strategy” and “long-term efficacy/benefit” are
the most frequently mentioned points (Table 3).
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DISCUSSION
This study represents a comprehensive overview of guidelines for the systemic use
of GC in RA. We purposely excluded intraarticular administration as it would have
required a separate assessment with regard to dosage, frequency, indications and
outcomes, making an integrated overview difficult. Both oral and intraarticular GC
are frequently used conjointly in individual patients in clinical practice. Clearly,
intraarticular injections constitute another important and common way of
administering GC and may influence the choice of dosing, duration and tapering of
systemic prescription.
There is overall agreement about the potential usefulness of systemic GC for the
treatment of RA, especially at low doses and for short durations. All included
guidelines address their use and consider GC therapy appropriate for certain
situations or disease phases. This is consistent with the widespread use of GC
observed in recent studies, which report prescription rates for GC use sometime
during the disease course ranging from 33% to as much as 74% (3, 27, 28).
There is increasing “official” recognition of the role of GC therapy in RA, reflected in
more recent management guidelines. For example, the American College of
Rheumatology (ACR) almost completely ignored GC in their 2012 guidelines update
(29), but explicitly addressed their use in the 2015 ACR guidelines (18).
Still, the role of GC in the management of RA continues to be addressed with
caution. Indeed, not even half of the articles explicitly recommend their use, even
fewer specify the optimal treatment duration, and about one third abstain from
providing exact dosage recommendations.
Only four of the included guidelines contain separate recommendations depending
on the purpose for which GC are prescribed (8-10, 23). This may be either symptom
14
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driven, for example with the short-term goal of flare management, or for their
disease modifying properties. Since these different purposes also require different
treatment approaches, recommendations regarding them and assessments of them
should be considered separately in clinical practice guidelines. While it seems
appropriate to advocate a dose as low and a duration as short as possible to rapidly
decrease inflammation, some studies have reported successful use of specific dose
ranges and durations for achieving long-term treatment goals. Examples include the
COBRA-light regimen (30 mg/d prednisone and 10 mg/wk MTX for 9 weeks with a
subsequent tapering of prednisone to 7.5 mg while increasing the MTX dose to 25
mg/wk), and the regimen used in the CAMERA-II trial (10 mg/d prednisone for two
years added to a tight control MTX-based treatment strategy) (30, 31).
The dearth of detailed information about the proper use of GC has been commented
upon by workers in other diseases such as psoriasis and psoriasis arthritis as well
(32). An important reason for this relative neglect is likely the lack of evidence
concerning various aspects of GC therapy. Authors of more than half of the
guidelines analyzed in this review voiced concern about insufficient data for reliable
and well-founded recommendations.
High-quality studies examining GC in RA are urgently needed which examine longterm benefit:risk ratio, optimal treatment duration and tapering strategies. The same
issue has recently been addressed by a EULAR task force that aimed to define
conditions for which long-term GC treatment has an acceptably low risk of harm (5).
Based on the scarce available evidence, this expert group claims a positive
benefit:risk ratio for long-term, that is, (3-)6 months or more, GC therapy at dosages
of ≤ 5 mg/d prednisone equivalent, recognizing that the risk of harm is increased for
the majority of patients at dosages of > 10 mg/d (5).
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In addition to these points for which evidence is insufficient, we have identified
several other potentially important clinical issues that are not addressed in any of
the guidelines. The first of these issues is the timing and frequency of GC
administration. The interval between doses of DMARDs and biologic drugs used in
the treatment of RA is generally longer than that of GC dosing, and they are overall
less affected by endogenous hormonal regulatory circuits. In contrast, the effects of
daily GC therapy are highly influenced by their strong dependency on circadian
rhythms. Thus, choosing the right administration schedule for GC may have a
considerable impact on both efficacy and safety, by minimizing adverse effects on
the hypothalamic-pituitary-adrenal axis or by allowing equal symptom control with
lower dosages.
The concept of considering timing of GC administration in order to optimize the
individual benefit:risk ratio is often referred to as “chronotherapy”. Although several
studies have been reporting promising results concerning the potential benefit of
chronotherapy for more than 50 years (33-35) and various authors have
emphasized its importance (36-38), to date this topic has not been addressed by
any of the included guidelines. A rather recent approach to this issue is the use of
modified/delayed release prednisone (39), which will be another important point to
be considered in future recommendations. The administration frequency, whether
once daily or in multiple doses throughout the day, is being addressed in guidelines
for other rheumatic diseases (40). It is of equal importance in RA, but remains to be
tackled.
A second topic scarcely considered by any guideline to date is the potential
influence of patient specific factors on the optimal treatment regimen. This is a
significant deficit which should be addressed, since patient specific factors like
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comorbidities, co-medications or other (relative) contraindications are of crucial
importance in guiding GC therapy in individual patients (5). None of the available
guidelines comments specifically on treatment of elderly patients with RA, which is
an omission. Both incidence and prevalence of RA increase with age and therefore,
elderly patients with RA represent a large segment of the RA population (41). In
general, elderly have more comorbidities than young people, and this is even more
true for elderly patients with RA. Such patients receive multiple concomitant drugs,
which may influence RA treatment choices (42, 43). Also, elderly patients with RA
are more likely than younger patients to suffer from GC related adverse effects such
as osteoporosis, diabetes or hypertension.
As a third point, it is evident that the term “low dose” is still not uniformly used
despite nomenclature suggestions published in 2002 (44). The prednisone dosages
mentioned when referring to the term “low dose” range from ≤ 7.5 mg per day (4,
23) to as much as ≤ 15 mg per day (25), causing considerable confusion for the
practicing clinician and investigators. For standardization, either the above-cited
nomenclature should be uniformly used or, if considered inappropriate, a new
nomenclature with sound justification should be developed.
Improvement of RA disease management requires not only critical assessment of
the guideline passages referring specifically to GC, but also a general assessment
of the respective guideline in which they are embedded. Our quality appraisal
revealed several additional flaws in many of the examined articles, an issue already
encountered in previous reviews of RA guidelines (45). Among the most neglected
domains was “Editorial Independence” with a mean score of only 52%. This could
be read to mean bias through external influences, but is more likely a problem of
reporting. Specifically, five of the included publications do not state any funding

17
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Page 18 of 74

Page 19 of 74

Arthritis Care & Research

source, but all were published (and probably funded) by rheumatology associations.
Nevertheless, a clear funding statement should always be included. Additionally, two
(10, 26) of the five guidelines that received support from pharmaceutical enterprises
lack a statement regarding any potential influence of the companies on the content.
“Applicability” was another domain with a poor score. This domain might even be of
more immediate appeal to the end user, as it considers items such as the availability
of tools to put the recommendations into practice and may be of key importance for
the implementation of the guidelines. The potential for guideline implementation to
affect practice can be anticipated by a recent observational study conducted in the
United Kingdom, which found that 20% of patients with RA in primary care were
receiving > 30 mg of prednisone equivalent per day (28), although there are no
guidelines supporting such a dosage. As the discrepancy between guideline
recommendations and actual practice is likely to be similar for other drugs used in
the treatment of RA, the favorable effects of improved implementation would
probably not be limited to a better use of GC, but might lead to an improvement of
the management of RA in general.

Conclusion and perspective
Although the general usefulness of GC in the treatment of RA is widely
acknowledged, there is still a shortage of specific recommendations for GC therapy,
largely due to a lack of reliable evidence. New studies are needed to fill the existing
gaps in the understanding of the balance between long-term safety and efficacy as
well as the optimal tapering strategy and treatment duration. Future guideline
updates should address chronotherapy, administration frequency and patient
specific factors.
18
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The GLORIA trial (Glucocorticoid Low-dose Outcome in RheumatoId Arthritis,
ClinicalTrials.gov Identifier: NCT02585258) is currently underway to evaluate the
safety and effectiveness of low dose GC therapy (5 mg/d prednisone for 2 years)
versus placebo in 800 elderly patients with RA and might soon provide valuable new
evidence.
Similar to other pharmaceutical fields, the field of GC continues to evolve. New
formulations of GC are emerging, including modified/delayed release prednisone.
Recently, selective GC receptor agonists (SEGRAs) have shown positive results in
a phase II clinical trial, promising a reduction of adverse effects while preserving
therapeutic activity (46), and liposomal prednisolone is currently being studied in a
phase III clinical trial (47). While these developments may have a positive impact on
the efficacy / toxicity balance of GC, they will also pose a challenge to guideline
developers and clinicians, as more specific recommendations with regard to the
different formulations will be needed.

ACKNOWLEDGEMENT
This work has been supported by the GLORIA project, grant agreement
number SEP-210177147, funded under the topic “Personalizing Health and Care” of
the Horizon 2020 Initiative of the European Commission. The content of this article
reflects only the authors’ views and the European Commission is not liable for any
use that may be made of the information contained therein.

19
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Page 20 of 74

Page 21 of 74

Arthritis Care & Research

REFERENCES

1.

Lundkvist J, Kastang F, Kobelt G. The burden of rheumatoid arthritis and

access to treatment: health burden and costs. Eur J Health Econ. 2008;8 Suppl
2:S49-60.
2.

Kobelt G, Woronoff AS, Richard B, Peeters P, Sany J. Disease status, costs

and quality of life of patients with rheumatoid arthritis in France: the ECO-PR Study.
Joint Bone Spine. 2008;75(4):408-15.
3.

Listing J, Kekow J, Manger B, Burmester GR, Pattloch D, Zink A, et al.

Mortality in rheumatoid arthritis: the impact of disease activity, treatment with
glucocorticoids, TNFalpha inhibitors and rituximab. Ann Rheum Dis. 2015;74(2):41521.
4.

Smolen JS, Landewe R, Breedveld FC, Buch M, Burmester G, Dougados M,

et al. EULAR recommendations for the management of rheumatoid arthritis with
synthetic and biological disease-modifying antirheumatic drugs: 2013 update. Ann
Rheum Dis. 2014;73(3):492-509.
5.

Strehl C, Bijlsma JW, de Wit M, Boers M, Caeyers N, Cutolo M, et al. Defining

conditions where long-term glucocorticoid treatment has an acceptably low level of
harm to facilitate implementation of existing recommendations: viewpoints from an
EULAR task force. Ann Rheum Dis. 2016.
6.

van der Goes MC, Jacobs JW, Boers M, Andrews T, Blom-Bakkers MA,

Buttgereit F, et al. Patient and rheumatologist perspectives on glucocorticoids: an
exercise to improve the implementation of the European League Against
Rheumatism (EULAR) recommendations on the management of systemic
glucocorticoid therapy in rheumatic diseases. Annals of the rheumatic diseases.
20
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Arthritis Care & Research

2010;69(6):1015-21.
7.

Brouwers MC, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder G, et al.

AGREE II: advancing guideline development, reporting, and evaluation in health
care. Prev Med. 2010;51(5):421-4.
8.

Schneider M LM, Abholz HH, Blumenroth M, Flügge C, Gerken M, Jäniche H,

Kunz R, Krüger K, Mau W, Specker C, Zellner M. Management der frühen
rheumatoiden Arthritis. Interdisziplinäre Leitlinie, 3. überarbeitete Aufl. [Internet, last
accessed October 10th, 2016]. 2011;Available from:
http://dgrh.de/fileadmin/media/Praxis___Klinik/Leitlinien/2011/gesamt_ll_ra_2011.pdf
.
9.

SIGN. Management of early rheumatoid arthritis. A national clinical guideline.

[Internet, last accessed July 11th, 2016]. 2011; Available from:
http://www.sign.ac.uk/pdf/sign123.pdf.
10.

GUIPCAR Group. Update of the clinical practice guideline for the

management of rheumatoid arthritis in Spain. [Internet, last accessed October 10th,
2016]. 2011; Available from: http://www.ser.es/guipcar/.
11.

British Columbia Ministry of Health. Rheumatoid arthritis: diagnosis,

management and monitoring. [Internet, last accessed July 11th, 2016]. 2012;
Available from: http://www2.gov.bc.ca/assets/gov/health/practitioner-pro/bcguidelines/rheumatoid_arthritis.pdf.
12.

Bornstein C, Craig M, Tin D. Practice guidelines for pharmacists: The

pharmacological management of rheumatoid arthritis with traditional and biologic
disease-modifying antirheumatic drugs. Canadian pharmacists journal : CPJ =
Revue des pharmaciens du Canada : RPC. 2014;147(2):97-109.
13.

Dudler J, Moller B, Michel BA, Villiger PM. Biologics in rheumatoid arthritis

21
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Page 22 of 74

Page 23 of 74

Arthritis Care & Research

(RA) - Recommendations for Swiss practice. Swiss Medical Weekly.
2011;141(MAY).
14.

Mok CC, Cha HS, Hidayat R, Nguyen LT, Perez EC, Ramachandran R, et al.

The importance of assessment and management of morning stiffness in Asian
patients with rheumatoid arthritis: Recommendations from an expert panel. Int J
Rheum Dis. 2015.
15.

The ADAPTE Collaboration. The ADAPTE Process: Resource Toolkit for

Guideline Adaptation. Version 2.0. [Internet, last accessed July 20th, 2016]. 2009;
Available from: http://www.g-i-n.net.
16.

Sanmarti R, Garcia-Rodriguez S, Alvaro-Gracia JM, Andreu JL, Balsa A, Caliz

R, et al. 2014 update of the Consensus Statement of the Spanish Society of
Rheumatology on the use of biological therapies in rheumatoid arthritis. Reumatol
Clin. 2015;11(5):279-94.
17.

Albrecht K, Kruger K, Wollenhaupt J, Alten R, Backhaus M, Baerwald C, et al.

German guidelines for the sequential medical treatment of rheumatoid arthritis with
traditional and biologic disease-modifying antirheumatic drugs. Rheumatol Int.
2014;34(1):1-9.
18.

Singh JA, Saag KG, Bridges SL, Jr., Akl EA, Bannuru RR, Sullivan MC, et al.

2015 American College of Rheumatology Guideline for the Treatment of
Rheumatoid Arthritis. Arthritis Care Res (Hoboken). 2015;68(1):1-25.
19.

Mok CC, Tam LS, Chan TH, Lee GKW, Li EKM. Management of rheumatoid

arthritis: Consensus recommendations from the Hong Kong Society of
Rheumatology. Clinical Rheumatology. 2011;30(3):303-12.
20.

Ataman S, Borman P, Evcik D, Aydog E, Ayhan F, Yildizlar D, et al.

Management of rheumatoid arthritis: Consensus recommendations from the Turkish

22
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Arthritis Care & Research

league against rheumatism. Turkish Journal of Rheumatology. 2011;26(4):273-94.
21.

Gaujoux-Viala C, Gossec L, Cantagrel A, Dougados M, Fautrel B, Mariette X,

et al. Recommendations of the French Society for Rheumatology for managing
rheumatoid arthritis. Joint Bone Spine. 2014;81(4):287-97.
22.

Cardiel MH, Diaz-Borjon A, Vazquez del Mercado Espinosa M, Gamez-Nava

JI, Barile Fabris LA, Pacheco Tena C, et al. Update of the Mexican college of
rheumatology guidelines for the pharmacologic treatment of rheumatoid arthritis.
Reumatologia Clinica. 2014;10(4):227-40.
23.

Lau CS, Chia F, Harrison A, Hsieh TY, Jain R, Jung SM, et al. APLAR

rheumatoid arthritis treatment recommendations. International Journal of Rheumatic
Diseases. 2015;18(7):685-713.
24.

Bykerk VP, Akhavan P, Hazlewood GS, Schieir O, Dooley A, Haraoui B, et al.

Canadian Rheumatology Association recommendations for pharmacological
management of rheumatoid arthritis with traditional and biologic disease-modifying
antirheumatic drugs. J Rheumatol. 2012;39(8):1559-82.
25.

Mota LM, Cruz BA, Brenol CV, Pereira IA, Rezende-Fronza LS, Bertolo MB,

et al. Guidelines for the drug treatment of rheumatoid arthritis. Revista brasileira de
reumatologia. 2013;53(2):158-83.
26.

Hodkinson B, Van Duuren E, Pettipher C, Kalla A, South African R, Arthritis A.

South African recommendations for the management of rheumatoid arthritis: an
algorithm for the standard of care in 2013. South African medical journal = SuidAfrikaanse tydskrif vir geneeskunde. 2013;103(8 Pt 2):576-85.
27.

Solomon DH, Greenberg J, Curtis JR, Liu M, Farkouh ME, Tsao P, et al.

Derivation and internal validation of an expanded cardiovascular risk prediction
score for rheumatoid arthritis: a Consortium of Rheumatology Researchers of North

23
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Page 24 of 74

Page 25 of 74

Arthritis Care & Research

America Registry Study. Arthritis & rheumatology (Hoboken, NJ). 2015;67(8):19952003.
28.

Black RJ, Joseph RM, Brown B, Movahedi M, Lunt M, Dixon WG. Half of U.K.

patients with rheumatoid arthritis are prescribed oral glucocorticoid therapy in
primary care: a retrospective drug utilisation study. Arthritis Res Ther.
2015;17(1):375.
29.

Boers M, Kirwan JR, Bijlsma JWJ. American college of rheumatology

treatment guidelines continue to omit guidance on glucocorticoids: Comment on the
article by singh et al. Arthritis Care and Research. 2012;64(10):1622.
30.

Bakker MF, Jacobs JW, Welsing PM, Verstappen SM, Tekstra J, Ton E, et al.

Low-dose prednisone inclusion in a methotrexate-based, tight control strategy for
early rheumatoid arthritis: a randomized trial. Ann Intern Med. 2012;156(5):329-39.
31.

den Uyl D, ter Wee M, Boers M, Kerstens P, Voskuyl A, Nurmohamed M, et

al. A non-inferiority trial of an attenuated combination strategy ('COBRA-light')
compared to the original COBRA strategy: clinical results after 26 weeks. Ann
Rheum Dis. 2014;73(6):1071-8.
32.

Semble AL, Davis SA, Feldman SR. Lack of information in current guidelines

regarding systemic corticosteroids in inflammatory diseases. Dermatology Online
Journal. 2014;20(3).
33.

Deandrade JR, McCormick JN, Hill AG. Small Doses of Prednisolone in the

Management of Rheumatoid Arthritis. Ann Rheum Dis. 1964;23:158-62.
34.

Arvidson NG, Gudbjornsson B, Larsson A, Hallgren R. The timing of

glucocorticoid administration in rheumatoid arthritis. Ann Rheum Dis. 1997;56(1):2731.
35.

De Silva M, Binder A, Hazleman BL. The timing of prednisolone dosage and

24
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Arthritis Care & Research

its effect on morning stiffness in rheumatoid arthritis. Ann Rheum Dis.
1984;43(6):790-3.
36.

Kolar P, Buttgereit F. [EULAR evidence-based recommendations on the

management of systemic glucocorticoid therapy in rheumatic diseases]. Z
Rheumatol. 2009;68(4):349-52.
37.

Cutolo M. Glucocorticoids and chronotherapy in rheumatoid arthritis. RMD

open. 2016;2(1):e000203.
38.

Caporali R, Todoerti M, Sakellariou G, Montecucco C. Glucocorticoids in

rheumatoid arthritis. Drugs. 2013;73(1):31-43.
39.

Buttgereit F, Smolen JS, Coogan AN, Cajochen C. Clocking in: chronobiology

in rheumatoid arthritis. Nat Rev Rheumatol. 2015;11(6):349-56.
40.

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.
41.

Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. Bull World

Health Organ. 2003;81(9):646-56.
42.

Zamora-Legoff JA, Myasoedova E, Matteson EL, Achenbach SJ, Crowson

CS. Drug prescribing trends in adults with rheumatoid arthritis: a population-based
comparative study from 2005 to 2014. Clin Rheumatol. 2016.
43.

Zamora-Legoff JA, Achenbach SJ, Crowson CS, Krause ML, Davis JM, 3rd,

Matteson EL. Opioid use in patients with rheumatoid arthritis 2005-2014: a
population-based comparative study. Clin Rheumatol. 2016;35(5):1137-44.
44.

Buttgereit F, da Silva JA, Boers M, Burmester GR, Cutolo M, Jacobs J, et al.

Standardised nomenclature for glucocorticoid dosages and glucocorticoid treatment

25
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Page 26 of 74

Page 27 of 74

Arthritis Care & Research

regimens: current questions and tentative answers in rheumatology. Ann Rheum
Dis. 2002;61(8):718-22.
45.

Hazlewood GS, Akhavan P, Schieir O, Marshall D, Tomlinson G, Bykerk V, et

al. Adding a "GRADE" to the quality appraisal of rheumatoid arthritis guidelines
identifies limitations beyond AGREE-II. J Clin Epidemiol. 2014;67(11):1274-85.
46.

Buttgereit F, Strand V, Lee EB, McCabe D, Kolluri S, Tammara B, et al.

SAT0221 Efficacy and Safety of PF-04171327, a Novel Dissociated Agonist of the
Glucocorticoid Receptor (DAGR): Results of a Phase 2, Randomized, Double-Blind
Study. Ann Rheum Dis. 2015;74(Suppl 2):737-8.
47.

U.S. National Institutes of Health. To Evaluate The Efficacy And Safety Of

Sunpharma1505 Compared With Reference1505 In Subjects With Active
Rheumatoid Arthritis.
ClinicalTrialsgov.NCT02534896(https://clinicaltrials.gov/ct2/show/NCT02534896).

26
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Arthritis Care & Research

Tables

Table 1

Indications for glucocorticoids in rheumatoid arthritis

Table 2

Number of guidelines addressing treatment duration

Table 3

Items of missing evidence

27
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Page 28 of 74

Page 29 of 74

Arthritis Care & Research

Table 1:

Indications for glucocorticoids in rheumatoid arthritis

Number of
Indication
mentions
Early RA
Bridging therapy

1

Flares

1

Initial treatment

1

Other

1

Not specified

7

Established RA
Bridging therapy

2

Flares

1

Other

2

Not specified
Bridging

7

Flares

2

Initial treatment

7

Severe extra-articular
3
manifestations
Other

1
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Table 2: Number of guidelines addressing treatment duration

Specific recommendations
Up to 3 months

1

Up to 6 months

4

Up to 12 – 24 months

1

Descriptive recommendations*
Shortest possible duration

7

Short term

6

Medium term

2

Long term

3

*terminology mostly as used in respective guideline. Specific
recommendations were integrated as “short term” for durations ≤ 6
months and “medium term” for ≤ 24 months. Formulations like “until
DMARDs take effect” are listed as “shortest possible duration”.
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Table 3: Items of missing evidence

Number of
Description
guidelines
Long term safety

5

Optimal tapering strategy

5

Long term efficacy/benefit

4

Optimal duration of GC therapy

3

Other*

3

*points only mentioned by a single guideline, see Supplementary Table 6

30
John Wiley & Sons, Inc.
This article is protected by copyright. All rights reserved.

Arthritis Care & Research

Figure legends

Figure 1

Flow chart of search strategy
The Ovid EMBASE, PubMed MEDLINE and Cochrane Library
databases were searched for articles published between 01.01.2011
and 31.12.2015. Supplementary Table 1 and Supplementary Box 1
present the exact search terms for each database. The search was
limited to articles published English, French, German and Spanish.
Additional articles were retrieved by scanning the reference lists of
included articles and by an online search of relevant websites such as
guideline clearinghouses and websites of rheumatology associations.
Two authors (in the figure identified as Reviewer 1 and Reviewer 2)
independently reviewed abstracts and full-text papers selecting
relevant articles. Any disagreement between the authors was resolved
through discussion.

Figure 2

Dosage recommendations
Included articles were examined concerning their respective dosage
recommendations for GC therapy, and the number of guidelines
mentioning each dosage were counted. All examined guidelines
provide descriptive recommendations, mainly referring to either “low
dose” or “lowest possible dose”, whereas only a few guidelines also
consider medium to high dosages (2A). Eleven guidelines provide
specific recommendations for the maximum GC dosage to be used,
ranging from 7.5 to 20 mg per day prednisone equivalent (2B). While
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some guidelines differentiate between early and established RA,
others remain nonspecific.
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Figure 1

Reviewer 1
Duplicates:

Search results from PubMed, Embase, Cochrane Library:
Jan 2011 – Nov 2015
292

Excluded by title/abstract:

292

Excluded by title/abstract:
70

3316

Articles screened in full-text by R2: 134

Full text exclusions:
53
• duplicate or more recent version included 4
• focuses exclusively on one drug (type)
6
• not a guideline / consensus statement
30
• no specific recommendations for the
systemic drug treatment of RA
12
• language other than
English/French/German/Spanish
2
Search update:
Dec 2015

Reviewer 2

Duplicates:

3380

Articles screened in full-text by R1:

3742

Full text exclusions:
• focuses on other rheumatic diseases
• focuses on other drugs or alternative
treatment options
• not a guideline / consensus statement
for systemic drug treatment of RA
• language other than
English/French/German/Spanish

110
30
25
53
2

0 out of 122

Hand search:

Search update:
Dec 2015

4
Provisional inclusions of R1:

19

Provisional inclusions of R2:

0 out of 122

24

Consensus
Articles included for quality appraisal:

19

Articles excluded after quality appraisal:

Final inclusions:

15
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Figure 2

B

A

8

8

No. of guidelines
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No. of guidelines
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"lowest "low dose" "low to "moderate "moderate
possible
moderately dose"
to high
dose"
high"
dose"*

7.5

"high
dose"*

established RA

15

20

specific recommendations:
maximum daily dose in mg
(oral predniso(lo)ne equivalent)

descriptive recommendations

early RA
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not specified

*only for severe extra-articular manifestations
**Note: some guidelines contain recommendations for more than one category
Note: terminology as used in respective guidelines
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