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A B S T R A C T

Biological therapies have represented a cornerstone in the treatment of immune-mediated inflammatory dis-
eases. Their advent combined with implementation of a treat-to-target approach has meant that remission or low
disease activity are now realistic targets for treatment achieved by a significant number of patients. However,
biologicals are not risk free and their elevated costs continue to present an important economic burden to
national healthcare services.

“Can we wean patients with inflammatory arthritis from biological therapies?”
Over the last decade this question has become increasingly important as to define the best management

strategies in terms of efficacy, safety and economic outcomes. Not surprisingly this has generated an interesting
debate as to whether reasons to taper biologics outweigh reasons not to taper and evidence in support of either of
these schools of thought is persistently growing.
Aim: In this article we reviewed the contents of the relevant session from the 2019 Controversies in
Rheumatology and Autoimmunity meeting in Florence.

1. Introduction

Biological Disease Modifying Antirheumatic Drugs (bDMARDs)
have brought about dramatic improvements in changing the natural
history of immune-mediated inflammatory diseases (IMIDs) such as
rheumatoid arthritis (RA), psoriatic arthritis (PsA) and axial spondy-
larthritis (SpA). Due to the effectiveness of these drugs and im-
plementation of treat-to-target strategies, low disease activity (LDA)
and remission are goals now reached by a significant number of patients
[1]. However, biologicals are not risk free: infections and malignancies
have been described after long term immunosuppression and their
elevated costs still represent an important economic burden despite the
increasing availability of biosimilars.

Over the last decade questions about long term treatment with
biologics for individuals in remission or LDA have arisen. Is it possible
to down titrate or withdraw biologicals? Is it better to reduce the dose
or space it? Which treatments and patients are suitable for tapering and

is there any difference amongst rheumatic conditions? How long would
the effect last? What about immunogenicity? What is the next step in
case of flare or relapse of disease? Answers to these and many other
enquiries are current hot topics and present clinicians with difficult
challenges. Different dose tapering and discontinuation strategies have
been analyzed, such as dose reduction, dose spacing, progressive step-
wise dose/frequency reduction and disease activity driven tapering.
Withdrawal regimens can also be different according to the biological
drug and the rheumatic disease considered.

In patients with RA, Disease Activity Score 28C-reactive protein
(DAS28-CRP) remission or LDA normally have to be stable for over six
months prior to considering biological tapering, with a steady dose of
conventional disease modifying antirheumatic drugs (csDMARDs) and
no concomitant use of steroids. In some studies, the absence of power
doppler ultrasound activity and radiographic progression were also
necessary [2,3]. The American and European recommendations suggest
biologic tapering for patients in remission and, in selected patients who
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continue to be in sustained remission, discontinuation may also be
considered [4,5]. Flare is mainly described as an increment in
DAS28≥ 1.2 consistent with relapse or loss of remission/LDA.

Many studies have shown how drug discontinuation is associated
with high incidence of flares, worse radiographic and functional out-
comes [1,8]. On the contrary, dose down titration seems to be a more
feasible approach, with less risk of relapse or radiographic progression
in comparison with discontinuation, although losing remission and
minimal radiographic progression may be possible eventually. Initial
high disease activity, established RA, positive rheumatoid factor or anti-
citrullinated peptide and synovial hypertrophy were negative pre-
dictive factors for tapering. In case of relapse, biologic reintroduction
achieved LDA/remission again in a variable percentage of patients ac-
cording to published studies [1,2,6–11].

Evidence in SpA is more limited than in RA and disease activity is
evaluated with the BASDAI score (Bath Ankylosing Spondylitis Disease
Activity Index) and more recently with the ASDAS (Ankylosing
Spondylitis Disease Activity Score). In some studies, biologic tapering in
patients in remission for more than six months (with or without
NSAIDs) had better outcomes than discontinuation. If relapse occurred,
patients returned to initial dose and regained acceptable disease ac-
tivity in most cases [2,12–15]. For individuals with PsA, tapering has
been considered for those with minimal disease activity, with LDA or
remission by different scores depending on the author. Similar ap-
proaches to RA, such as dose down titrating, interval widening and
discontinuation, were evaluated [16–21].

Despite the controversial results found in literature, evidence is
persistently growing as to define the best management strategies in
terms of efficacy, safety and economic outcomes in both the shorter and
longer periods. Nevertheless, the importance of shared-decision making
between the rheumatologist and the patient should be always empha-
sized.

1.1. Reasons to taper

The treatment of inflammatory arthritis is directed toward the goal
of achieving clinical remission or LDA [22]. Biologicals may have dif-
ferent mechanisms of action including selectively blocking the effects of
individual cytokines, inhibiting lymphocyte activation or depleting B-
cells. Using biological therapies in clinical practice and the consolida-
tion of a treat-to-target approach have greatly increased the likelihood
of remission or LDA in a number of inflammatory rheumatic diseases
[22,23]. However, the cost of this treatment is significantly higher than
csDMARDs and there are dose-related side-effects associated with their
use. Therefore, once a treatment target has been successfully reached
and maintained for a period of time, dose adjustment should be con-
sidered. There are many reasons to engage in withdrawal treatment
strategies which are underpinned by a need for personalized care, an
increasing body of evidence, adherence to national and international
guidelines and safety issues related to dose-dependent adverse advents
with the use of biologicals. The multitude of reasons behind the idea of
tapering the dose of biologicals certainly finds a common thread in
reducing the significant cost and burden of these medications on na-
tional healthcare systems and rheumatology department budgets.

1.1.1. Personalized care
Patients' perspectives and preferences regarding weaning biologi-

cals and its various aspects are core questions to be answered with a
view to implementing personalized medicine in clinical practice [24].
In general terms, the reduction in dose or frequency and ultimately the
discontinuation of biologicals in patients who achieve remission or LDA
is a valuable strategy. However, there is a need to identify those pa-
tients who are most likely to benefit or in other terms less likely to
relapse as a result of a tapering strategy [25,26]. Some data suggest that
the relapse rate can vary in different chronic inflammatory diseases
with significantly higher relapse rate in patients with RA than in AS

[2,12]. A degree of variation can also be seen within the same disease
group. In RA patients on TNF inhibitors for instance, evidence to date
has revealed that completely stopping anti-TNFs in established disease
leads to higher relapse rates [27].

A systematic review focusing also on the clinicians' perspective has
confirmed different rates of relapse and flare across early RA, estab-
lished RA, axial spondyloarthritis and PsA in patients who reduced
therapy. However, in many cases LDA or remission could be regained
promptly upon retreatment [2]. Patient and disease characteristics are
important in deciding a tapering strategy and the overarching principle
of defining a minimum acceptable duration of clinical remission or LDA
based on composite scores (DAS28 or BASDAI etc) in order to allow
consideration of treatment withdrawal strategies. No clear monitoring
approach has been suggested and therefore a personalized line of ac-
tion, tailored to each individual's disease state and characteristics, is
important.

The concept of a window of opportunity in treating inflammatory
rheumatic diseases is widely accepted and supported by large clinical
data but yet this system does not treat the individual. As a result pa-
tients' views and preferences regarding tapering strategies of biologicals
remain important but are often not considered fully. This aspect has
been further detailed in a recent study designed to explore patients'
perspective and concerns about dose reduction of biologicals through a
validated questionnaire developed in collaboration with patient part-
ners [28]. Loss of LDA and remission were amongst the most common
concerns and patients seemed to be also fearful of the consequences of a
flare and how quickly they could get back on treatment. However,
patients agreed that they would be keen to try a reduced dose were
overall more than patients in disagreement with this statement and a
lower risk of adverse events was a perceived benefit.

1.1.2. The evidence
The interest in the feasibility of tapering biologicals is increasing as

well as evidence coming from randomised controlled trials, disease-
activity guided strategy trials and real-world observational studies. A
systematic literature review of published studies evaluating tapering of
biologicals in RA and including three RCTs (two for TNF inhibitors and
one for Rituxumab) has suggested that dosing down is a feasible option
in many patients who have achieved remission or LDA [29]. Different
strategies have been adopted in the tapering of biologics but the most
common are dose reduction, either through decreasing the dose or in-
creasing the spacing between individual doses, and discontinuation of
therapy. Some clinical or laboratory variables associated with the suc-
cessful tapering of TNF inhibitors have been identified such as anti-
citrullinated peptide antibody(anti-CCP) negativity, absence of ultra-
sound synovitis and normal serum inflammatory markers but the ideal
profile of the subgroup of patients who are more likely to achieve drug-
free remission remains to be defined [11]. Across all studies in-
vestigating dosing down strategies in IMIDs, RA has been the most
studied inflammatory disease model since patients with RA represent
one of the largest populations receiving the widest spectrum of current
available biologics. However, descriptions of the current evidence on
tapering and discontinuation of biologic therapy in well-controlled
psoriatic arthritis have also been encouraging [30].

The majority of clinical trials have investigated optimizing treat-
ment with TNF inhibitors in good responders. The length of time in
clinical remission before inclusion was variable but usually at least
6 months [31]. In one study, tapering etanercept or adalimumab by one
third had no impact on disease activity or frequency of flares and was
practical in patients with sustained remission (OPTTIRA study). Inter-
estingly, the flare rate for patients receiving adalimumab (33%) was
lower than for patients receiving etanercept (53%). The effect of re-
duced dose or withdrawal of etanercept in patients with moderately
active disease was assessed in the PRESERVE study [27]. All patients
received conventional dose of etanercept in an open-label period of
36 weeks prior to entering the double-blind phase. This well-designed
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controlled trial addressed a number of novel aspects in the treatment of
RA because of the target population and the patients' randomization for
investigation of response maintenance. The PRESERVE study showed
that conventional or reduced doses of etanercept plus methotrexate in
patients with moderately active RA maintain LDA more effectively than
does methotrexate alone after withdrawal of etanercept. But equally
interesting, although the study was not conceived to show differences
between the two etanercept arms, findings with both regimens were
similar without much loss of response on the reduced dose. The effects
of tapering strategies in a selected cohort of patients with early active
RA who had achieved remission on etanercept-plus-methotrexate
therapy have been assessed in a three-phase study conducted at 57
centres in Europe and Asia (PRIZE study) [32]. Findings from this study
suggest that dose reduction or withdrawal of biologicals is feasible in
some patients after induction of remission or LDA with early treatment.

Further disease-activity guided strategy trials have aimed at de-
monstrating the non-inferiority of progressively spacing injections of
TNF inhibitors adalimumab and etanercept to maintaining therapy at
the usual dose [33,34]. What makes these studies important is the fact
that their design and outcomes come closer to decisions clinicians are
take in real life clinical practice. In the STRASS study, patients with
established RA (~9 years) and DAS28 remission ≤2.6 for 18months
were randomised into the two arms of either maintenance or injection
spacing by 50% every three months until complete discontinuation.
DAS28 was assessed at 3-monthly follow-up visits and treatment ad-
justed accordingly [33]. The study enrolled fewer patients than planned
because of lack of funding. As a matter of fact, the non-inferiority of the
spacing strategy could not be disproven due to insufficient recruitment
and the tapering strategy resulted in higher chances of relapses com-
pared to maintenance strategy. However, 75% of patients in the spacing
arm were able to successfully space injections and equally important
there was no impact on radiographic structural damage progression.
Over a longer time period, an observational extended follow-up study of
the STRASS trial showed that a sustained de-escalation or withdrawal
was achievable in 41% of patients who had data available up to 3 years
[10]. A similar study design with a DAS-steered progressive spacing of
adalimumab or etanercept injection was conceived in another main
disease-activity guided strategy trial (DRESS study) [34]. In this ran-
domised controlled non-inferiority trial study, the injection interval
could successfully be increased in 43% of patients in the dose reduction
group and what is more 20% were able to successfully stop TNF in-
hibitors. Of most importance to clinical practice, this study revealed
that a disease activity-driven dose reduction strategy is non-inferior to
usual care in maintaining disease control [35].

Interesting data is already emerging from real-world studies evalu-
ating sustained dose reduction strategies of anti-TNF therapies in pa-
tients with established rheumatoid arthritis. Interestingly, the first real-
world description of a pragmatic tapering approach in patients with
longstanding and severe disease has investigated the possible use of
combined clinical and ultrasound assessments to identify individuals in
clinical remission who are more suitable for dose reduction as well as to
enhance prompt detection of sub-clinical disease flares [26]. In this UK
study patients receiving TNF inhibitors per standard care within the
National Health Service (NHS) were reviewed in a dedicated biologics
clinic and those not taking oral corticosteroids with both DAS28 score
remission and absence of synovitis on power Doppler US for at least six
months were invited to reduce the dose by one third. Combined DAS28
and ultrasound remission were maintained by 34% of 70 patients who
underwent TNF inhibitor dose reduction. Furthermore, inclusion of US
follow-up assessments allowed early identification of about 25% of
flares at a sub-clinical stage.

Overall the current evidence shows how careful and controlled dose
reduction is achievable even in established severe RA and virtually all
patients relapsing respond well upon reintroduction of treatment with
no loss of efficacy of biological therapy [2,11]. However, a relatively
small number of RCTs have been published and additional evidence is

needed, in RA as well as in other immune-mediated inflammatory
diseases, in order to provide further guidance on this treatment
strategy.

1.1.3. The guidelines
The effectiveness of biologic therapies now means that remission or

LDA are attainable targets. In recognition of this trend international
guidelines now envisage tapering of biologicals and Janus kinase in-
hibitors in patients with RA who have achieved remission. Item 11 of
the EULAR recommendations for the management of rheumatoid ar-
thritis with conventional synthetic and biological DMARDs (2016 up-
date) deals with the tapering of biologicals stating this can be con-
sidered if a patient is in persistent remission after having tapered
glucocorticoids and especially if the treatment is combined with a
conventional synthetic disease-modifying antirheumatic drug
(csDMARD). This item remained unchanged compared with the 2013
publication and it is still not perfectly clear how treatment should be
discontinued in patients who are in remission [36]. However, it was
advised that biologic agents could be tapered by reducing the dose or
expanding the interval between doses. The 2015 American College of
Rheumatology (ACR) Guideline for the Treatment of Rheumatoid Ar-
thritis has also contemplated downward tapering of csDMARD therapy,
TNF inhibitors, non-TNF biologics and tofacitinib (as the only re-
presentative of JAK inhibitors included when the guidelines were re-
leased) in patients who have achieved sustained remission although it
was not clearly outlined how long patients need to be in remission prior
to dose reduction [37]. Guideline from the Asia Pacific League of As-
sociations for Rheumatology (APLAR) also includes references to ta-
pering of biological therapy for patients in extended remission
(> 12months) and as opposed to the ACR guideline the grade of evi-
dence is regarded as moderate [38].

1.1.4. Safety
The safety profile of biologic therapies is generally reassuring but

some concerns remain regarding dose-dependent safety issues asso-
ciated with their long-term use, particularly the increased risk of ma-
lignancy and serious adverse effects (SAEs), in addition to the well-
known increased rate of infection [6,39]. A systematic review and
meta-analysis of registries and prospective observational studies has
shown that although TNF inhibitor treatments in clinical practice do
not appear to increase the risk of malignancy there does appear to be an
increase in some skin cancer [40]. More recent studies have been using
novel hierarchical network meta-analysis and synthesis methods in
order to estimate the impact of dose level on the risk of adverse events
from a medical intervention. Interestingly, one of the studies has fo-
cused on the effect on malignancy of three TNF inhibitors as a moti-
vating example. Higher doses of infliximab, adalimumab and eta-
nercept were associated with higher odds ratio (OR) for malignancy
[41]. In terms of dose-dependent SAEs, it is relevant to mention a recent
systematic review including data from 117 randomised trials of ten
different biological and targeted-synthetic DMARDs approved for RA.
Despite the low degree of confidence in the estimates, the analysis
found differences in rates of SAEs and in particular there was a po-
tential dose response for certolizumab, adalimumab and etanercept in
conjunction with csDMARDs when compared to patients on csDMARDs
alone [42]. Overall these data support proactive tapering of biologicals
to minimise dose-dependent adverse effects once sustained remission is
achieved [43].

1.1.5. Economic outcomes
It is a reality that the availability of high cost therapies is restricted

in many countries. In the case of biologicals the pursuit of optimal
dosing is of crucial importance in view of their high costs and the in-
creased likelihood of low cost-effectiveness [6,43]. The decrease in cost
with biological tapering is easily predictable and supported by robust
economic data reported in a systematic literature review for a variety of
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biologic drugs comprising different mechanisms of action [29] and in a
well-designed cost-effectiveness analysis based on the tapering strate-
gies used in controlled trials [44]. The challenge of rational use of
biologicals in treatment sequences in RA and for improving identifi-
cation of patient groups in which biologicals can be successfully dis-
continued has been raised for some time now [45] but should however
continue with equal efforts despite the introduction of biosimilars.

1.2. Reasons not to taper

The question asked in this debate is whether we “can WEAN PAT-
IENTS with INFLAMMATORY ARTHRITIS from BIOLOGICAL THERA-
PIES”. In medicine, as in science, the clearer we are about what we are
asking and the more accurate and specific we are about the evidence we
utilize, the more likely we are to get to the correct answer. There are
several important words in the question posed and we should seek to
find and evaluate the relevant evidence to be able to address each and
every one of them. “Wean”means “accustom”, i.e. taper in order to stop
– so we should be seeking evidence for both dose reduction and dis-
continuation. The question refers to “patientS”, not “a patient”, so it
implies a blanket approach to a population of patients rather than an
individual patient once a certain target has been reached – so we should
be looking for evidence that a universal target is appropriate and
reachable in a population that we can define clearly. Although it is not
explicitly stated in the question, presumably it refers only to patients
with inflammatory arthritis (IA) that have achieved a state of sustained
remission or at least low disease activity – so we should also be able to
define these disease states clearly. “Inflammatory arthritis” implies at
least all of the common forms, that is not only rheumatoid arthritis (RA)
but also psoriatic arthritis (PsA) and spondyloarthritis (SpA) – so we
should look for evidence in all three of these clinical conditions. The
same applies to “Biological therapies”, i.e. all of them, not only a single
class of bDMARDs, such as the anti-TNFs.

There is no doubt that the landscape has changed significantly in the
last couple of decades and we do now see many more patients than in
the past who achieve an acceptable level of disease activity, accumulate
little joint damage and maintain good function in the long term.
However, this is not only due to the (thus far mostly continuous) uti-
lization of new treatments, e.g. bDMARDs, but also better overall
management strategies (including early identification and treatment
initiation, better ways of using “old” treatments, e.g. methotrexate,
treatment to a specific target and tight control). This does therefore
provide us with the opportunity to consider treatment modification in
the form of tapering or discontinuation for entire groups of patients
rather than individuals – but we should have good reasons for doing
this and good evidence to underpin the practice. There is only a limited
number of reasons for which we should consider such a systematic
approach as part of our routine clinical practice: (1) because an ap-
propriate, important therapeutic target is achievable in a sizeable
proportion of patients; (2) in order to have a proven health benefit for
the patients including maintenance of a good health state with less
treatment, reduced chances for side-effects, improved adherence to
(remaining) treatment, improved quality of life in the wider sense,
amongst others; (3) cost reductions to the patient and/or the health
system. Let us consider each of them in turn.

1.2.1. The target in the context of personalized medicine and the patient
population

Personalized medicine is currently a buzz word but is not new.
Throughout the history of medicine, from the times of Hippocrates
through to Alfred Garrod and William Osler amongst many others, the
emphasis has always been on treating the individual patient rather than
the disease. “Clinical knowledge may have been changing, but clinical
practice – in its most basic incarnation of treating the right patient at
the right time in the right way – has not”; with the notion of “right”
being within the context of the knowledge of the time [46]. Treatment

modification, including tapering or stopping medication, is something
that we all do as managing physicians on a daily basis. It may be due to
absolute need (e.g. pregnancy, infection, surgery), due to patient pre-
ference (irrespective of our preference) [47], due to our mentors'
wisdom or our own experience. It is based on a continuous re-evalua-
tion of the risk/benefit ratio that we assess as good managing physi-
cians for the individual patient we have in front of us and which the
patient assesses for him/herself according to his/her personal values
and circumstances at the time [48]. It is absolutely clear to any prac-
tising rheumatologist that personalized medicine cannot (and should
not) be encapsulated into a single outcome (disease activity) however
this is assessed. This may well be a reasonable target for clinical trials,
for the rheumatology community and for regulatory authorities – but it
is not a personalized target for the individual patient or his/her rheu-
matologist. So, the question posed in this debate, if anything, steers us
away from personalized medicine: it is about whether we can SYSTE-
MATICALLY wean bDMARDs off patients who have achieved remission
or LDA in a blanket approach. Translated into clinical practice this
would mean that we should attempt to wean off bDMARDs every single
patient with RA we see who has been in DAS28 remission or LDA
for> 6months, irrespective of the patient's own goals or our judgement
based on other factors (e.g. comorbidity, psychology, amongst many
others). This is definitely not personalized medicine!

Virtually all of the studies that have addressed whether tapering or
stopping biologics is feasible in RA patients have utilized the DAS28 to
define remission or LDA [11]. Whereas DAS28 may well be (one of) the
best tools to use for these definitions it is far from actually being suf-
ficient for the purpose. It is probably the least strict of all current
clinical tools used to define remission or LDA [49]; it does not en-
capsulate many other important outcomes [50,51]: for example most
patients who reach DAS28 remission continue to report significant fa-
tigue [52], while low-grade sub-clinical local or systemic inflammation
may still be present with negative consequences for continuing joint
damage [53] or some comorbidities such as cardiovascular disease
[54]. It is also not the easiest to use in many routine clinical settings.
The definition of “sustained” remission or LDA is also open to question.
Again, virtually all studies have used a threshold of> 6months, which
is rather short for any chronic life-long condition. Even utilizing such a
“loose” outcome measure, remission or LDA remain uncommon in real-
world practice: about 1 in every 4 patients treated with biologics will be
in these disease states for> 6months at any given point but they are
not the same patients, the majority go in and out of “sustained remis-
sion” all the time and there continues to be an unmet need requiring
continues rethinking of our treatments and strategies [55–57]. The
definitions of remission or LDA in PsA and AS are even grayer than
those in RA and data on what proportion of patients with these con-
ditions enter these states and for how long is scant. The same applies to
bDMARDs other than the anti-TNFs.

It would appear therefore that reason no 1 for attempting systematic
weaning of biologic therapy cannot be substantiated on current evi-
dence because the only target that has been assessed is not sufficiently
robust, it does not reflect various significant disease dimensions, it is
hardly important to the individual patient and is not even frequently
achieved in the entire population of patients.

1.2.2. Health benefits in the context of current evidence
In order to support a systematic change in practice such as weaning

off biologics all patients in remission or LDA for at least 6 months, we
should consider: (a) whether there is any evidence at all to underpin
such a practice, in which patient groups and what is the overall quality
of current evidence; (b) whether the existing evidence address im-
portant health outcomes which as a minimum should include: (I) sus-
tained maintenance of a good arthritis state following treatment
change; (II) improved adherence to treatment; (III) reduced incidence
and severity of side-effects; (IV) similar or reduced incidence and se-
verity of comorbidities; (V) rare and easy to control relapses in the
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overwhelming majority of patients without long-term treatment esca-
lation; (c) whether there are any supporting guidelines and whether
current evidence can be easily translated into routine clinical practice.
Again, let us consider these points.

(a)There is a continuously increasing number of studies that have
addressed this question, several of which have already been mentioned.
There is a Cochrane review from 2014 [6] which concluded that evi-
dence at the time were at best of moderate quality due to limited data,
high heterogeneity of available studies, superiority (rather than the
more appropriate for the question non-inferiority) designs, and limited
outcomes assessed (particularly no outcomes other than disease ac-
tivity, lack of long-term safety or radiological progression data, no cost
analyses). A subsequent authoritative review in 2017 [11] included
many more studies but the overall picture has not improved much. Most
of the evidence derives from uncontrolled studies or sub-analyses of
randomised controlled trials (RCTs) not designed to answer the specific
question; there are only a few RCTs that were designed specifically for
the purpose and they involve small numbers of patients (mostly< 200).
There is a good mix of studies looking at early and at established disease
but there is no further discrimination of clinical populations: this is
much needed information if we are to apply systematic treatment
changes to routine clinical practice. A general profile of patients more
likely to enter remission appears to be younger, male, seronegative,
non-smokers with late-onset disease of short duration and low baseline
activity and severity [58] – it is unknown whether they are more likely
to stay in remission once bDMARD treatment has been reduced or
stopped. The overwhelming majority of studies have been done in RA,
with PsA and AS just starting to get in the picture. They have addressed
almost exclusively the anti-TNFs with very little data available on other
bDMARDs and virtually none on tsDMARDs. They have assessed mostly
stopping rather than tapering strategies (and again various different
ways of tapering). Finally the majority of studies assessed patients in
remission (rather than in remission or LDA) and as previously men-
tioned “sustained” was defined as> 6months and follow-up was
mostly 6–12months. So, although there is an increasing body of evi-
dence to support the practice, the overall quality remains modest at best
in RA, poor/absent in AS and PsA, limited to anti-TNFs and not ap-
plicable either to the entire patient population or to particular sub-
groups.

(b-I)The only outcome that has been addressed is this of disease
activity (maintenance of remission or LDA) roughly for up to 1 year post
treatment change. There is no sufficient evidence to support such a
practice in terms of many other important arthritis outcomes (including
longer term (>1 year) remission, many important patient reported
outcomes, functional or radiographic data, amongst others) [50,51].
Indeed only 8% of RA patients feel that all of their disease-related
symptoms are completely controlled at any time [59] while the patient
perspective clearly indicated that pharmacological interventions alone
are inadequate to address their needs [60].

(b-II)Several lines of evidence indicate that adherence to therapy is
important for optimal health outcomes [47]. There are many factors
that affect adherence: in people with IA, adherence appears to depend
more on treatment beliefs than the actual disease state, it appears to be
better in people receiving anti-TNFs compared with other treatments
and in people with shorter disease duration [61,62]. The question
whether weaning off or stopping bDMARD therapy associates with
improved adherence to the (remaining) medication and improved
longer-term health benefits mediated by this has not been addressed.

(b-III)The issue of side-effects is important but remains unanswered
in the context discussed here. The general profile of patients more likely
to have side-effects are older, seropositive smokers with high disease
activity and severity, long disease duration, comorbidities and poly-
pharmacy [63]. This is the exact opposite end of the spectrum of pa-
tients likely to enter remission, in whom we would be able to consider
treatment reduction. Interestingly, data from the BSRBR suggest that
the risk of infection from anti-TNF therapy was higher in the first

6 months of treatment (i.e. before we can even start considering to re-
duce treatment), whereas mortality within 30 days of serious infection
was 50% lower in those receiving anti-TNFs compared to non-
bDMARD-treated patients [64]. So, the overall risk of infection (or
other potential treatment side-effects, including malignancy) needs to
be counterbalanced with the risk of inadequate disease control or of
other treatments [65,66]. To date, we do not have sufficient evidence to
be able to claim that tapering or stopping bDMARD therapy reduces any
side-effect risk and for how long and whether a stop-restart (in case of
flare) strategy is better or worse in this respect.

(b-IV)Exactly the same, i.e. lack of any evidence, applies with re-
gards to the incidence or severity of comorbidities. For some co-
morbidities, e.g. cardiovascular disease resulting from accelerated
atheromatosis, even subclinical (in the rheumatology context) in-
flammation may be sufficient to promote the comorbidity [54].

(b-V)Current evidence suggests that relapses are relatively easy to
control with re-introduction of the bDMARD in the majority (around
80%) certainly not in all patients [67]. However, virtually all studies
suggest that loss of control of disease activity requiring treatment es-
calation will occur in at least half of the patients in whom bDMARDs
were tapered or stopped with some studies showing that only 10% of
patients will still be in remission (without steroids or a biologic) 2 years
after stopping their bDMARD [68]. So within a very short time-frame
for a life-long condition, relapses are virtually universal and not always
easy to control.

(c) Is the practice of systematic bDMARD tapering or stopping
supported by current recommendations and are they easy to translate in
routine clinical practice? Let us use the latest EULAR recommendations
for RA as an example [36]. Careful scrutiny clearly suggests that a
systematic approach is not supported. We should not only look at the
relevant box in the relevant figure. Overarching principle number 2
clearly states that “treatment decisions are based on disease activity
AND other patient factors, such as progression of structural damage,
comorbidities, and safety issues”. The specific recommendation (No11)
is very carefully and wisely worded: only “persistent remission” is
mentioned, not LDA, and neither the word persistent nor the word re-
mission are defined exactly; tapering (by dose reduction or spacing) can
be “considered” but stopping “may lead to a recurrence of disease in a
majority of patients”; there is a clear attempt to limit the approach to
particular patients (early RA, not on steroids, continuing to take a
csDMARD, in deep remission for a long time) and only those that agree
to it (as per overarching principle No1) once they have been informed
accordingly. This is very useful guidance for a clinician, guidance that
very clearly sides with the practice of personalized medicine and moves
us away from a blanket approach. Indeed, even closer scrutiny de-
monstrates how large the knowledge gap still is in this area: the level of
evidence supporting recommendation 11 is one of the lowest at 2b, as is
the level of agreement, while about half of all items listed in the re-
search agenda are related to this issue.

So, let's take a best case clinical scenario that we may encounter in
routine clinical practice: 43 year old practising solicitor, mother of two
young children with seropositive RA and 2 small erosions on pre-
sentation. It took about 6months to work her way through the health
system, get a definite diagnosis and start treatment (initially metho-
trexate, hydroxychloroquine and steroids). Four months after treatment
initiation, etanercept was added because of incomplete disease control
and inability to taper steroids. This was followed by excellent clinical
and laboratory control. Another 6months later she has stopped steroids
completely and 6months after that she remains well on methotrexate,
hydroxychloroquine and Etanercept, which she tolerates extremely
well. She has her personal, family and professional confidence back and
is by her own assessment “…back in control of her life, 100% in all
areas…”. So, following the rheumatology unit's protocol for systematic
tapering / stopping bDMARD therapy once remission has been
achieved, she attends an outpatient appointment to discuss this possi-
bility. In a combination of pre-prepared information and answering
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direct questions from her, she is informed that based on current evi-
dence: she has at best a 50/50 chance to flare within the next year and
up to 90% to flare within the next 2 years; if this happens, she has 1/5
chance not to respond to the same treatment; we cannot guarantee that
we will be able to control her disease again immediately (particularly
without using steroids, which she did not like at all) or that things will
not be as bad as before, to the extent that she may again not be able to
go to work for a few days or weeks; we cannot be sure whether she will
have any benefit in terms of the risk of short or long-term side-effects;
the clinical and laboratory monitoring she will require will remain
exactly the same; we cannot be sure whether she will have any benefit
or detriment in terms of comorbidities or long-term joint damage
(about which she has read a lot). What do you think would be her
preference and what would be ours if we were in her place?

1.2.3. The economic argument
It is intuitive to assume that by down-titrating or stopping

bDMARDs may provide cost benefits and there is some evidence to
suggest this. However, even this evidence is not strong. Firstly it is not
clear what costs we are talking about: to the individual, to the health
system, to society? Secondly, a lot of the evidence arises from extra-
polating data from clinical trials [29,44], which hardly reflects ev-
eryday practice. Thirdly, the health care delivery systems and pricing
structures are grossly different in different countries: for example the
most commonly used anti-TNF worldwide currently has almost a 20-
fold difference in retail price between the UK or the Netherlands and
the USA. Fourthly, existing evidence is not unidirectional. For example,
it is very interesting that despite the afore mentioned differences, a
retrospective study in the USA demonstrated that patients who stayed
on their standard maintenance dose of infliximab had significantly less
admissions, physician visits, tests and prescriptions and significantly
lower costs per year than those who reduced the dose, irrespective of
whether they had commercial or government insurance [69]. Finally,
there are no long-term, prospective studies to assess the upfront costs
for systematically instituting the change (e.g. physician visits and
consultation / education / information time), together with costs such
as the above related to management of flares plus personal, family and
societal costs that may counterbalance the direct drug-related costs. So,
although it is likely that at current market prices there may well be
some cost savings, the evidence even for this remains weak.

2. Conclusions

Rheumatologists should continue to practise “personalized medi-
cine” within the limits of current knowledge in all contexts, including
the best use of biological therapies for an individual patient. However,
the practice of systematically tapering bDMARDs in all patients who
have reached a certain disease activity target may not be supported on
the basis of current evidence. As medical practitioners and as a com-
munity we should continue to do efforts for making the best treatments
accessible by the largest possible number of patients. This should be
achieved not by a rationing exercise but through appropriate use sup-
ported by good quality evidence, in turn generated through continuous
good quality research.

Take home messages

• The likelihood of remission or low disease activity in patients with
inflammatory arthritis has greatly increased with the introduction of
biologicals and treat-to-target strategies.

• Despite therapeutic advances key domains in RA management such
as pain, fatigue, physical and mental function remain suboptimally
assessed and controlled.

• A multidimensional approach on an individualized basis may be
applicable for biological tapering once a treatment target has been
successfully reached and maintained for a period of time.

• The current level of evidence supports careful and controlled dose
reduction even in established severe RA but additional evidence is
needed in order to underpin the widespread implementation of ta-
pering and discontinuation strategies in the whole population.
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