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ABSTRACT
There is convincing evidence for the known and
unambiguously accepted beneficial effects of
glucocorticoids at low dosages. However, the
implementation of existing recommendations and
guidelines on the management of glucocorticoid therapy
in rheumatic diseases is lagging behind. As a first step
to improve implementation, we aimed at defining
conditions under which long-term glucocorticoid therapy
may have an acceptably low level of harm. A
multidisciplinary European League Against Rheumatism
task force group of experts including patients with
rheumatic diseases was assembled. After a systematic
literature search, breakout groups critically reviewed the
evidence on the four most worrisome adverse effects of
glucocorticoid therapy (osteoporosis, hyperglycaemia/
diabetes mellitus, cardiovascular diseases and infections)
and presented their results to the other group members
following a structured questionnaire for final discussion
and consensus finding. Robust evidence on the risk of
harm of long-term glucocorticoid therapy was often
lacking since relevant study results were often either
missing, contradictory or carried a high risk of bias. The
group agreed that the risk of harm is low for the
majority of patients at long-term dosages of ≤5 mg
prednisone equivalent per day, whereas at dosages of
>10 mg/day the risk of harm is elevated. At dosages
between >5 and ≤10 mg/day, patient-specific
characteristics (protective and risk factors) determine the
risk of harm. The level of harm of glucocorticoids
depends on both dose and patient-specific parameters.
General and glucocorticoid-associated risk factors and
protective factors such as a healthy lifestyle should be
taken into account when evaluating the actual and
future risk.

INTRODUCTION
Several guidelines and recommendations on the
management of glucocorticoid therapy in rheuma-
tology exist,1–6 but their implementation is ham-
pered by persisting uncertainty about the actual
benefit–risk balance. Despite convincing evidence

that low-dose glucocorticoids can be beneficial in
rheumatoid arthritis7–10 and other rheumatic dis-
eases, fear of harm categorises patients and physi-
cians as glucocorticoid ‘supporters’, ‘opponents’ or
‘neutrals’ (not favouring a pro or con pos-
ition).3 11–16 On the background of the known
beneficial effects of glucocorticoids,17–20 the aim
of this Task Force was to achieve consensus on
specific conditions where long-term glucocorticoid
therapy has an acceptably low risk of harm in the
treatment of chronic inflammatory rheumatic dis-
eases. Achieving consensus is considered an essen-
tial first step towards a better implementation of
existing recommendations among professionals
and patients with rheumatic conditions.

METHODS
The Task Force comprised rheumatologists, epide-
miologists, an endocrinologist, an infection disease
specialist, a pharmacist, health professionals, four
patients with rheumatic diseases and a fellow in
charge of literature research. They were assigned to
four breakout groups, each including at least one
supporter, opponent, ‘neutral’, health professional
and patient, respectively, focusing on the four
most worrisome glucocorticoid adverse effects:
osteoporosis, hyperglycaemia/diabetes mellitus
(DM), cardiovascular diseases (CVDs) and infec-
tions (according to ref. 21; see online supplemen-
tary table S1).

Systematic literature search
Prior to the group meeting, a systematic literature
review was performed (see online supplementary
text).

Expert discussion
The meeting started with an overview of the results
of the search (see online supplementary figure S1
and tables S2–S6). After individual group discus-
sion, the relevant evidence was summarised and
presented to the whole group according to a
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structured questionnaire for final discussion and consensus (see
online supplementary box S1).

RESULTS
Risks of long-term glucocorticoid therapy are defined by
both drug-specific (dose, duration) and patient-specific
characteristics
On the background of a general agreement with current guide-
lines stating there is convincing evidence for the beneficial
effects of low-dose glucocorticoids, the Task Force reviewed and
discussed the harms of glucocorticoids. Studies on harm are
often of low quality: observational designs with high risk of bias
(especially confounding by indication), poor documentation of
glucocorticoid exposure and differing models of risk attribution.
Moreover, clinical trials of glucocorticoids have often been
small, short and with limited assessment of adverse events.
Consequently, results can be contradictory and their interpret-
ation is sometimes biased (supporters may trivialise and oppo-
nents may overvalue harm). There was also consensus for the
term ‘long-term glucocorticoid usage’ to refer to (3-) 6 months
or more, based on information on glucocorticoid-induced osteo-
porosis.22–24

After critical appraisal of available evidence, the group agreed
on the following statements on long-term glucocorticoid therapy
in chronic inflammatory rheumatic diseases (with the exception
of, eg, patients with a poor or absent response to glucocorticoids
in terms of both therapeutic and adverse effects due to (partial)
signalling-dependent glucocorticoid resistance25) (figure 1A).

▸ At ≤5 mg/day, there is an acceptably low level of harm for
the specified outcomes (with the exception of patients at
high risk for CVD who may require preventive measures).

▸ At >10 mg/day, the risk of harm is elevated.
▸ At dosages between >5 and ≤10 mg/day, uncertainty still

exists and, consequently, patient-specific characteristics need
particular consideration to interpret and estimate the individ-
ual risk of harm.

The actual risk of harm is patient-specific, that is, it
depends on individual risk factors and/or preventive
measures
Certain factors may increase the susceptibility to specific dis-
eases in general, even without glucocorticoid exposure. For
example, elderly people have an increased incidence of adverse
events, including each of the harms discussed here. Also,
smoking, high alcohol consumption or bad nutrition negatively
influences individual health. The person can minimise these
risks of harm by adopting a healthier lifestyle (including healthy
nutrition and appropriate exercise).

Long-term glucocorticoid therapy potentially represents an
additional risk factor, and, therefore, the glucocorticoid-
associated risk of harm is patient-specific. As a general rule,
early diagnosis, low disease activity, low cumulative glucocortic-
oid dosage, and monitoring and treatment of additional risk
factors and comorbidities reduce the glucocorticoid-associated
risk of harm26–30 (figure 1B). Comprehensive information on
glucocorticoid treatment is essential, and risks should be dis-
cussed with patients (and their family and/or carers, including
healthcare professionals) before glucocorticoid therapy is
started.1 2

Risk factors for osteoporosis
Glucocorticoid treatment can lead to rapid loss of bone mineral
density and bone quality, and to an increased fracture risk.26

Elderly patients receiving long-term glucocorticoid therapy have
an increased risk for osteoporosis.23 31 Additional risk factors
for osteoporosis include female sex, low body weight, low bone
mineral density, prevalent fractures and a family history of
osteoporosis (figure 1C).23 26 32–37 Patients can reduce their
risk, for example, by appropriate exercise; glucocorticoid
therapy may also support this by reducing disease activity, allow-
ing patients to become more physically active. Guidelines also
recommend sufficient vitamin D/calcium intake and treatment
with bisphosphonates, osteoanabolic drugs or selective oestro-
gen receptor modulators (on indication)36 38–42 (figure 1B).

Risk factors for infections
In the general population, age (>60 years) and male gender
increase the risk of infection, and these may add to the risk con-
ferred by glucocorticoids,43–45 with the current glucocorticoid
dose being more risk-relevant than former usage or cumulative
dose.45–47 Comorbidities such as chronic lung, heart, renal and
certain neurological diseases, peripheral vascular diseases, DM,
hepatitis C and leucopenia probably confer additive risks.28 47–51

Also, patients with a history of prior serious infections are at
increased risk. Screening for and/or vaccination against, for
example, influenza, pneumococci or herpes zoster, is pro-
posed.50 52 Risk scores are useful to estimate potential risks and
support clinical decision-making before the start of therapy53

(figure 1B).

Risk factors for hyperglycaemia/DM
A genetic disposition, age and obesity as well as chronic inflam-
mation are risk factors for the development of hyperglycaemia/
DM, and glucocorticoids represent an additional factor, some-
times interacting with chronic inflammation54–57 (figure 1C).
Weight loss for obese patients, healthy diet, appropriate exercise
and hydroxychloroquine as a therapeutic measure reduce the
DM risk58 59 (figure 1B).

Risk factors for glucocorticoid-induced CVD
Age, male sex, obesity, hypertension, diabetes and dyslipidaemia
increase the risk for CVD. Glucocorticoid therapy may have an
additional negative impact on the cardiovascular system.29 60–71

Patients with active disease, extra-articular manifestations and
positive rheumatoid factors and/or antibodies to citrullinated
proteins have an increased risk regardless of therapy.29 69 72–74

Patients with high disease activity or functional impairment
both have an increase in cardiovascular mortality and are more
likely to be treated with glucocorticoids.29 61 68–70 73 74 Thus,
glucocorticoid association with CVD might partly be explained
by confounding by indication.

Preventive measures include healthy diet (low in saturated fat
and calories), appropriate physical activity, sodium restriction
and cessation of smoking.60 70 75–78 Preventive use of statins or
ACE inhibitors or other antihypertensive drugs has been recom-
mended on indication2 60 77 (figure 1B).

DISCUSSION
This Task Force concluded that the level of harm conveyed by
long-term glucocorticoid therapy is dose-dependent with
dosages of ≤5 mg/day producing an acceptably low level of
harm (with the exception of patients at high CV risk), whereas
at >10 mg/day the risk is elevated. There was consensus that
patient-specific parameters clearly modify the actual risk of
harm and that these need consideration when evaluating actual
and future benefit–risk balance of long-term glucocorticoid
therapy, especially at dosages between >5 and ≤10 mg/day.
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High-quality data on glucocorticoid harm are limited, and
study results are often contradictory, have a high risk of bias or
are evaluated inconsistently. Heterogeneous study designs (dif-
ferences in glucocorticoid dosages, treatment periods, patient
characteristics and total durations of therapy including former

glucocorticoid usages) often lead to incomparable results and
therefore sometimes contradictory conclusions. For example, a
recent publication revealed that observational studies but not
randomised controlled trials suggest an increased infection risk
associated with glucocorticoid therapy.46

Figure 1 The level of harm of
long-term glucocorticoid therapy in
rheumatic diseases. Bearing in mind
the beneficial effects of
glucocorticoids, the Task Force
members agreed that (A) at dosages
of ≤5 mg/day prednisone equivalent,
there is an acceptably low level of
harm that is elevated at dosages of
>10 mg/day. At dosages between >5
and ≤10 mg/day, there still exists
uncertainty and therefore
patient-specific characteristics (ie,
disease activity, the presence of
additional risk factors) need
consideration when estimating the risk
of harm. These patient-specific factors
can shift the level of harm towards the
(B) better or (C) worse. ACPA,
anti-citrullinated peptide/protein
antibodies; CV, cardiovascular; RF,
rheumatoid factor.
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A specific conundrum refers to the ‘Janus-head-like behav-
iour’ of glucocorticoids39 56 79: the pro-inflammatory state of
rheumatoid arthritis itself induces insulin resistance (glucocorti-
coids reduce the disease activity, thus counteracting this negative
impact of the disease on glucose metabolism); however, gluco-
corticoids intrinsically also induce insulin resistance.56 Similar
scenarios exist for osteoporosis and effects on the cardiovascular
system, making the impact of long-term glucocorticoid therapy
a complicated study subject since exact quantification of benefits
and harms is not possible with currently existing data.
Consequently, patients who are uncertain about the
glucocorticoid-associated risks should be thoroughly informed
that an untreated disease also negatively influences other body
functions. Another need is to implement existing recommenda-
tions on study design, performance, data analysis and publica-
tion, to enable future high-quality data synthesis.3 Clearly,
future study designs need improvement with regard to docu-
mentation, reproducibility and comparability (box 1).

In conclusion, the actual level of harm of long-term gluco-
corticoid treatment represents both a drug-specific (dose, dur-
ation) and patient-specific condition. Given the known
beneficial effects of glucocorticoids, the consensus on the risks
of long-term treatment achieved here represents a first step
towards a better implementation of existing recommendations
on glucocorticoid therapy in rheumatology. The next, ongoing
step of this European League Against Rheumatism Task Force is
to develop modern tools, for example, education material for
patients and professionals, to achieve this goal.
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