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ABSTRACT
In rheumatoid arthritis (RA), low-dose 
glucocorticoid (GC) therapy has a 
well-established effect on disease ac-
tivity. Particularly in early RA, robust 
evidence demonstrates that GC treat-
ment in association with standard dis-
ease-modifying anti-rheumatic drugs 
(DMARDs) is effective in inducing 
high remission rates, earlier and more 
persistently.
Despite international recommenda-
tions that discourage long-term con-
comitant GC use, the majority of the 
clinical trials and observational regis-
tries on biologic agents include a high 
proportion (up to 80%) of patients in 
treatment with GC.
From an analysis of the literature, a 
substantial lack of reliable information 
about the efficacy of GC in association 
with biologic agents emerges; in par-
ticular, the role of GC co-therapy in 
sustaining remission after biological 
therapy discontinuation remains to be 
clarified. 
Given the increasing prevalence of 
patients in sustained remission, a ra-
tional discontinuation strategy should 
include low-dose GCs in the experi-
mental design to elucidate their role in 
inducing and maintaining biologic-free 
remission, for efficacy, safety and phar-
macoeconomic considerations. 

Introduction
In rheumatoid arthritis (RA), low-dose 
glucocorticoid (GC) therapy has a well-
established effect on disease activity 
(1, 2). Particularly in early RA, robust 
evidence demonstrates that GC treat-
ment in association with standard dis-
ease-modifying anti-rheumatic drugs 
(DMARDs) is effective in inducing 
high remission rates, earlier and more 
persistently (3–5). Such an earlier and 
more stringent control of inflammation, 
as also revealed in imaging studies (6–
8), may account for better functional (9) 
and structural outcomes (10).

GC co-therapy seems to have a role in a 
treat-to target and tight control strategy, 
as recently demonstrated by the CAM-
ERA II study, in which RA patients 
treated with 10 mg/day of prednisone 
showed higher remission rate with re-
spect to placebo-treated patients (3). 
This may allow a reduced rate of pa-
tients who need additional treatments, 
including biologic agents, with obvious 
economic and safety implications. 
Systematic literature reviews and meta-
analyses of randomised controlled trials 
(RCT) support a disease-modifying ef-
fect of GC in terms of reduced radio-
graphic progression (10-12). Although 
clinically significant also in established 
disease (13), this disease-modifying ef-
fect is more evident in the early phases, 
prior to any joint damage. Accordingly, 
low-dose GC are currently recom-
mended in early RA at least as bridging 
therapy (14, 15).
In real life, the use of GC is not lim-
ited to early RA; for example, in the 
QUEST-RA database, about two-thirds 
of patients analysed were receiving 
concurrent GCs (16). A general decline 
in GC dosages toward <5 mg/day regi-
mens has been documented in the re-
cent decades; such very low-dose GC 
is associated with low risk of adverse 
events, including diabetes mellitus, hy-
pertension, cataract, with evidence of 
long-term effectiveness (17). Several 
RCTs also appear to confirm a favour-
able risk/benefit ratio for low-dose GC 
regimens in RA (18).

Glucocorticoids and biologic agents
Although the literature suggests a long-
term disease-modifying effect of low-
dose GC treatment, in most studies it 
is not possible to discriminate between 
the contributions made by different 
components in a combination regimen 
that includes both GC and synthetic 
DMARDs. This is even more difficult 
in analyses of clinical trials of biologic 
agents, in which potential additive or 
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multiplicative effect of GCs over bio-
logics (and conventional DMARDs) 
has not been systematically investi-
gated. As reported in a comprehensive 
review of RCTs, the percentages of pa-
tients receiving concomitant GC treat-
ment range from 34% to 93%, at least 
50% for each biologic agent: abatacept, 
74.4%; golimumab, 67.9%; infliximab, 
60.6%; certolizumab 57.5%; rituximab, 
57.5%; etanercept, 54.4%; tocilizumab, 
52.8%; adalimumab, 50.4% (19). It is 
difficult to assess the contribution of 
concomitant GC beyond the specific ef-
fect of a given biologic drug, as well as 
to compare and properly evaluate safety 
data. Moreover, reporting on concomi-
tant treatments is not adequate to evalu-
ate the effect of biologic agents in the 
subgroup of patients who take GC treat-
ment (19).
Although the majority of the clinical 
trials on biologics include patients in 
treatment with GC, international rec-
ommendations discourage concomitant 
GCs (14). This is mainly due to the in-
creased risk of infection of high-dose 
GC noticeable in observational settings 
– in which GC are administered based 
on disease severity and comorbidities – 
rather than in RCT (20, 21). The analy-
sis of the complex interaction of anti-
TNF alpha agents with concomitant risk 
factors and GC use supports a clinically 
important increased risk of infections in 
patients exposed to more than 7.5 mg of 
prednisone per day (22).
Since patients in clinical trials are 
drawn from clinical practice, a similar 
proportion of concomitant GC is seen in 
both clinical trials and clinical care. In 
observational registers, the prevalence 
of GC ranges from 40 to 84% (23, 24).
The efficacy of biologic agents may 
be accounted for in part by interaction 
with concurrent treatments, and it may 
be more appropriate to consider effica-
cy in the context of a disease-modifying 
drug combination strategy, rather than 
focusing on individual disease-modify-
ing drugs (25). This concept of strategy 
has been clearly demonstrated by the 
BeSt study and other clinical trials, in 
which a treatment strategy rather than 
a specific agent has been evaluated. In 
the BeSt trial, concomitant treatment 
with prednisone (at a maintenance 

dose of 7.5 mg per day) and synthetic 
DMARDs resulted in clinical improve-
ments comparable to those observed in 
patients receiving infliximab in con-
junction with methotrexate in patients 
with recent-onset RA. Furthermore, the 
BeSt trial introduced the practical pos-
sibility to aim for persistent and even 
drug-free remission (26). Trials in ear-
ly RA evaluating the efficacy of GCs 
over synthetic plus biologic DMARDs 
will elucidate possible interaction be-
tween these drugs in the context of a 
disease-modifying strategy, aiming for 
sustained remission even after down-
titration and drug discontinuation.

Discontinuation of glucocorticoids 
and biologic agents
The possibility to modulate treatment 
after the achievement of a persistent 
status of clinical remission is now one 
of the challenges of clinical research 
of RA, to improve patient outcomes, 
reduce adverse events, and lighten the 
economic burden of widespread and 
long-term treatment with high-cost 
biologic drugs. This goal is made fea-
sible in practice by the high remission 
rates achieved by intensive therapeutic 
strategies applied in the early phases of 
the disease course (27). The recently 
updated EULAR recommendations for 
the management of RA suggest ‘for pa-
tients in persistent remission, first taper 
down the corticosteroid dosage’, and 
‘if remission persists consider taper-
ing down treatment with any biologi-
cal DMARD, especially if the patient 
is also receiving one or more synthetic 
DMARDs.
When examining data concerning 
long-term efficacy and safety of low-
dose GCs in early RA, particularly in 
a perspective of pharmaceutical cost 
containment, a need to suspend GCs 
before the biologic DMARD may ap-
pear counterintuitive. However, the 
prescription of GC in clinical practice 
often is perceived as an indicator of 
disease activity and lack of adequate 
response to DMARDs. Also, GCs are 
thought to mask the actual disease ac-
tivity, because of their symptomatic 
effect. This perception may be linked 
mainly to “confounding by indica-
tion,” as, in clinical practice, patients 

with established RA who are receiving 
treatment with GC are more likely to be 
those with more severe disease.
Nevertheless, little prospective evi-
dence is available concerning the best 
strategy for down-titration/withdrawal 
of combination therapy once a patient 
has achieved a status of sustained re-
sponse to combination treatment in-
cluding GCs, conventional DMARDs 
and biologics. Perhaps this will vary 
considerably in different individual 
patients, so that group data from a ran-
domised trial will provide only guide-
lines for individual patients.
Several studies have evaluated discon-
tinuation of biologic agents (28, 29). 
Table I reports the characteristics of 
withdrawal group of patients in studies 
evaluating biologic discontinuation. 
Interpreting the results from these stud-
ies is difficult due to their wide hetero-
geneity of patients and methods.
A first level of variability is related to 
the study samples, which vary in terms 
of disease duration, duration and type 
of exposure to biologic agents, and 
threshold of disease activity for discon-
tinuation. Further differences in with-
drawal strategy, presence of compara-
tor, definition of the outcome, study 
duration and design render it infeasible 
to pool data for reliable figures and ex-
ternal validity.
Among all these issues, a further com-
plexity relies on concurrent treatment 
during the discontinuation period: 
the use of concomitant non-biologic 
DMARDs and GC at the time of bio-
logic discontinuation is highly variable.
Out of 18 reported studies of biologic 
discontinuation in RA, 15 report con-
current exposure to GC, of which 12 
allowed the use of low-dose GC (≤10 
mg/day). The percentage of patients on 
treatment with GC is reported in 6 out 
of 12 studies, and ranges between 4% 
and 61%. Dosages are reported in 5 out 
of 12 studies, ranging from 2.5 to 3.8 
mg/day. The overall rate of successful 
biologic discontinuation in the moder-
ate term (6 to 12 months) ranges from 0 
to 82%, with better outcome for studies 
recruiting early RA patients.
The influence of GC co-medication is 
not quantitatively evaluable. Only 4 
studies report results on the impact of 
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concurrent GC treatment on the dis-
continuation outcome.
The RRR, a single-arm clinical study 
of infliximab discontinuation in RA 
patients, analysed the influence of low 
dose of GC (mean prednisone dosage 
of 2.5 mg/day) on the persistency of 
low disease activity (LDA) over 1 year, 
without finding any significant differ-
ence in univariable logistic models (30).
The BRIGHT study, an open-label 
extension of a RCT of adalimumab 
(ADA) monotherapy, evaluated the per-
sistence of LDA after ADA discontinu-
ation over 52 weeks of follow-up in 46 
RA patients. Though no formal statisti-
cal analyses were carried out because 
of the low power of the study, patients 
who achieved the primary endpoint of 
persistent LDA had shorter disease du-
ration (4.4 vs. 18.1 years) and higher 
use of GC (75% vs. 33%) (31).
In the OPTIMA study, outcomes after 
52 weeks of double-blind withdrawal or 
continuation of ADA were assessed in 
early RA patients who achieved a stable 
LDA target of DAS28 <3.2 at weeks 
22 and 26 with initial ADA+MTX. GC 
use at baseline was not significantly as-
sociated with ‘Biologic-Free Compre-
hensive Disease Control’ (defined as 
DAS28 remission, absence of function-
al disability and radiographic progres-
sion) over 52 weeks of follow-up (32).
The DREAM study, a long-term exten-
sion study of clinical trials, included 
187 patients on monotherapy with to-
cilizumab (TCZ) and DAS28 remission 
or LDA, followed up for 54 weeks after 
withdrawal of TCZ. About one third of 
patients were in low-dose GC treat-
ment. Patients on GC treatment showed 
a lower probability of persistency in 
LDA (HR 0.64; 95%CI 0.46, 0.88) in 
univariable analyses, which however 
was not significant (HR 1.1; 95%CI 
0.76, 1.59) when adjusted for disease 
activity and severity measures (33).
From an analysis of the literature, a 
substantial lack of reliable information 
about the relationship between GC and 
biologic drugs emerges, and the role of 
GC co-therapy in sustaining remission 
after biological therapy discontinua-
tion remains to be clarified. Even if 
more detailed information on concur-
rent treatment in biologic discontinua-

tion studies were available, no inference 
on the effect of GC would be possible. 
Since exposure to GC is not included in 
the experimental design, it is probably 
prescribed in patients with more severe 
disease, leading to confounding by in-
dication.

Conclusion
Although there is a definite role of GC 
in the induction therapy of early RA, as 
well as the role of long-term (up to 2 
years) low-dose GC in reducing struc-
tural progression, their use in the next 
phases of the clinical pathway of RA is 
still to be clarified. At present, GC co-
medication in biologic-treated RA looks 
like something that most rheumatolo-
gists do but do not wish to talk about. 
Given the increasing prevalence of pa-
tients in sustained remission, a rational 
discontinuation strategy is desirable for 
effectiveness, safety and pharmaco-eco-
nomic considerations. Future studies 
should include GCs in the experimental 
design, trying to elucidate their role in 
inducing and maintaining biologic-free 
remission.
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