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SUMMARY

In this review we discuss the possibility of drug tapering in patients with
rheumatoid arthritis in remission or low disease activity, for glucocorticoids and
disease-modifying antirheumatic drugs (DMARDSs). Including the background
of international guidelines and recommendations and remaining uncertainties,
in an overview of the recent literature. Per drug category, data on three
strategy types of tapering, defined as de-escalating the dose and/or number of
medications that have resulted in the patients being in a state of remission or
at least low disease activity (LDA), are discussed: 1) tapering by discontinuation
of one of the drugs in combination therapy, 2) tapering by reducing the dose
of one of the drugs in combination therapy and 3) tapering by dose reduction
of DMARD monotherapy. We discuss outcomes and robustness of evidence of
trials and observational cohorts and give a trajectory for further research and
drug tapering in daily practice.



Tapering DMARDs

Introduction

In the last decades, due to early referral and diagnosis, new therapeutic
options and treat-to-target strategies with rapid treatment escalation steps,
disease activity in rheumatoid arthritis can often be effectively suppressed.
This results in improved long-term outcomes with prevention of joint damage
and maintenance of functional ability.(1) As a result, new challenges and
opportunities arise. Long-term continuation of escalated treatment, once
the disease is effectively suppressed, may result in overtreatment risking
adverse events (AEs) and unnecessary costs. Therefore, concepts of tapering
or even discontinuing treatment have been tested in trials and daily practice.
Several methods of drug tapering are possible: 1) tapering by discontinuing
one of the drugs in combination therapy, while maintaining the (dose of the)
other(s). This approach is mostly applied to glucocorticoids, but sometimes to
biological or targeted synthetic DMARDs or conventional synthetic DMARDs,
that are stopped while other DMARD(s) are continued unchanged; 2) tapering
by reduction of the dose of one of the drugs in combination therapy. This
is most often done by halving the dose or extending the dose interval of a
biological or targeted synthetic DMARD while the conventional synthetic
DMARD remains unchanged; 3) tapering by gradual dose reduction of a single
DMARD in monotherapy until the lowest effective dose is reached, without
discontinuation, mostly evaluated in treat-to-target study designs. In theory
and sometimes in practice, a tapering strategy can entail a sequence of (some
of) these tapering steps. Ultimately, discontinuation of the last (tapered)
DMARD can result in a state of drug free remission (DFR), which is only briefly
discussed in this review if included in a trial investigating our tapering definition.
Tapering or discontinuation of treatment because of adverse effects or lack
of efficiency falls outside the scope of this review. We conducted a literature
search, restricted to trials and cohorts, in patients with rheumatoid arthritis,
including the terms stopping, tapering, discontinuation, reducing and focusing
on oral glucocorticoids and any approved conventional, biological or targeted
synthetic DMARD published in the last 5 years. We will discuss the design and
the outcomes regarding success of the tapering strategy and the strength of
evidence from these studies. Finally, we will suggests on future studies and
steps to be made for implementation of tapering strategies in daily practice.

Glucocorticoid tapering and discontinuation

With the pendulum of time, weighing the benefits and risks of glucocorticoids
has resulted in various international recommendations for the management of
rheumatoid arthritis. The 2010 and 2019 European League against rheumatism
(EULAR) recommendations, both recommend initial use of glucocorticoids,
but in 2019 with more emphasis on short term use as bridging therapy and
tapering as rapidly as clinically feasible, aiming at complete discontinuation
(with or without continuation of other DMARDs) within 3 months.(2,3) The
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American college of rheumatology (ACR) guidelines from 2015 recommended
to consider using glucocorticoids in patients with moderate or high disease
activity starting on a conventional synthetic DMARD, used at the lowest
possible dose and the shortest possible duration. But the recently updated
2021 guidelines conditionally recommend to start DMARD treatment
without short term glucocorticoids, stating that the toxicity associated with
glucocorticoids outweighs potential benefits.(4,5) The 2018 updated Asia-
Pacific League of Associations for Rheumatology (APLAR) recommendations on
treatment of rheumatoid arthritis also recommend tapering of glucocorticoids
timed ‘once symptoms improve’, postponing discontinuation until remission
is achieved.(6) Thus, there appears to be little discussion about the efficacy
of initial glucocorticoids (7,8), but more about how to weigh this against the
risk of adverse effects, even of short term use. Continued reports show that
even relatively low dosages, as low as 5mg/day, can increase the risk sleep
disturbance, skin changes, or infection and that there is a (cumulative) dose-
response effect for many AEs.(9-11) In this, glucocorticoids differ from most
other DMARDs and in general patients and physicians appear to agree on
minimizing the prolonged use of glucocorticoids.(12)

No comparative studies between various tapering strategies for dose reduction
or complete glucocorticoid discontinuation have been published and no study
data are available on the benefit of discontinuation versus continuation of
(very) low dose steroids. Information is often indirectly derived from individual
treat-to-target studies where glucocorticoids as well as other DMARDs were
tapered and discontinued as part of the treatment strategy. This information
was recently summarized by Wallace et al. (table 1).(13) Observational studies
report the use of glucocorticoids for over 12 months from diagnosis in up to 60%
of rheumatoid arthritis patients, suggesting complete discontinuation in daily
practice to be difficult.(14, 15) However, in the protocolized setting of strategy
studies, between 70% and 90% of patients discontinued glucocorticoids used
as bridging therapy without the reported need to restart for disease flare.(16-
18) In the SEMIRA trial, 259 patients with established rheumatoid arthritis
treated with glucocorticoids and the anti-interleukin(IL)-6 receptor antagonist
tocilizumab (with or without concomitant conventional synthetic DMARD)
were randomized to blinded glucocorticoid continuation (prednisone 5mg/
day, n=128) or glucocorticoid tapering (reducing the dose with 1mg every
4 weeks) to zero (n=131), while continuing the other DMARD(s). After 24
weeks, a significant greater increase in disease activity score ((DAS)28-ESR)
was seen in the discontinuation arm (difference in ADAS28-ESR 0.61, 95% ClI
0.35;0.88 p <0.001). Low disease activity was maintained in 77% of patients
who continued compared to 65% who tapered (RR 0.83, 95% Cl 0.71;0.97)
(table 2).(19) During follow-up, limited to 24 weeks, no differences in adverse
events was seen between the groups. No other randomized controlled studies
comparing glucocorticoid continuation with tapering/discontinuation have
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been published. Future studies should clarify which patients can discontinue
and what is the best tapering strategy to achieve this. Or if discontinuation is
failing, which is the lowest effective and long-term still safe dose and what is
the best follow-up treatment step after glucocorticoid tapering.

Biological DMARD tapering and discontinuation

Although biological DMARDs, as much as glucocorticoids, can provide rapid
clinicalimprovementand prevent radiographic damage later, biological DMARDs
are not routinely used as bridging therapy. Also when used as rescue treatment
in patients who do not sufficiently respond to conventional synthetic DMARDs,
the high treatment costs of biological DMARDs (20) and risk of (infectious)
side effects with continued use, provide strong incentives to taper these drugs
once the desired treatment goal has been reached. The ACR, APLAR and
EULAR recommendations suggest tapering can be tried and EULAR includes
possibly discontinuation of biological DMARDs, when remission is achieved
for sufficiently long time.(2,4,6) Continued treatment with (a) conventional
synthetic DMARD(s) is ‘preferred’ (2,6), or required.(4) All recommendations
caution that flares may occur, potentially causing radiographic damage.

Various trials have studied biological DMARD tapering by dose reduction,
interval spacing and/or (eventually) discontinuation, recently summarized and
evaluated in preparation for the 2019 update of the EULAR recommendations
(table 1).(21) Tapering by discontinuation of the biological DMARD while
continuing a conventional synthetic DMARD (tapering strategy 1) was studied
mostly open-label studies. These studies found that discontinuation versus
continuation resulted in around 30-33% more flares and loss of remission or
LDA in up to 66% of patients.(22,23) The randomized placebo controlled trials
(24,25), reported fewer flares overall, with a smaller differences (up to 10%) in
flare rate between the discontinuation (placebo) and continuation arm than in
the open label studies.

Tapering the biologic DMARD by dose reduction while continuing other DMARDs
(strategy 2), was only studied in open-label studies. In the OPTTIRA trial, patients
with DAS28<3.2 that were randomized to 66% dose reduction (n=21) of either
tumor necrosis factor inhibitor (TNFi) adalimumab or etanercept, had a higher
risk of disease flare (defined as 20.6 DAS28 increase resulting in a DAS28 >3.2)
(HR 5.10 95% Cl 1.81-21.95) than patients randomized to 33% dose reduction
(n=26).(26) However, in the DRESS study no significant difference was found in
major flare incidence (defined as a >1.2 DAS28-CRP increase or 20.6 increase
and current DAS28-CRP >3.2, persisting for >12 weeks) after lowering the dose
of biological DMARDs (by 3-monthly interval increase) (n=115) or continuing
it unchanged (n=57) in continued follow-up up to 3-years (10% vs. 12%).(27)
I’Ami et al., reported non-inferiority in maintenance of disease control (ADAS28
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<0.6) of interval increase from 2 to 3 weeks of adalimumab (n=27), compared
to continuing at every 2 weeks (n=27).(28) The STRASS study an open-label
non-inferiority trial in which patients were randomized to continue (n=73), or
progressively space (n=64) etanercept or adalimumab dosages, reported similar
DAS28 and radiographic damage progression over time, but an increased risk
for disease relapse (defined as DAS28>2.6 and >0.6 DAS28 increase) was found
in the spacing group (HR 2.37 95% ClI 1.47-3.83).(29) In the TOZURA study,
patients randomized to continue tocilizumab 162mg weekly (n=89) more
often maintained DAS28 <2.6 than patients randomized to spacing to 162mg
biweekly (n=90) (90% versus 73%, p<0.01), but most other efficacy measures
were comparable.(30) The level of evidence of these studies was limited due
to open-label design, small numbers and sometimes not achieving the needed
sample size to provide the power to substantiate the results.

In 2020, two studies compared methods of tapering rather than investigating
if tapering is feasible (table 2).(31-33) In the double blind placebo controlled
PREDICTRA study, in patients who were in remission for at least 6 months,
a disease flare occurred in 36% of patients who tapered (by increasing the
interval from 2 to 3 weeks) adalimumab (n=102) compared to 45% of patients
who discontinued adalimumab (n=20).(32) The single blind TARA trial randomly
assigned patients in remission on a combination of a biological DMARD and
conventional synthetic DMARD(s) to either taper and stop the biological DMARD
first (n=95) or the conventional synthetic DMARD first (n=94), while continuing
the other, which was then tapered and stopped in the second year.(33) The
proportion of patients with a disease flare (defined as DAS>2.4 or swollen
joint count >1) (primary outcome), the mean DAS and Health Assessment
Questionnaire (HAQ) scores were similar between the groups. After 2 years,
DFR rates were 20% in the conventional synthetic DMARD first group vs. 11% in
the biological DMARD first group (p-value=0.07).

In the EULAR 2019 updated guideline about safety it is reported that biological
DMARDEs carry a higher risk of serious infectious AEs compared to conventional
synthetic DMARDs. This is based on two studies with moderate or high risk of
bias.(34) A meta-analysis of Vinson et al. showed that tapering (by either dose
reduction or interval spacing) of biological or targeted synthetic DMARDs did
not lower the risk of serious infections in patients with rheumatoid arthritis
compared to patients who continued treatment dose (risk difference (RD) 0.01
(95%CI 0.00 to 0.02)).(35) Also in the later conducted PREDICTRA, TARA and
SEAM-RA studies tapering or stopping biological DMARDs did not appear to
reduce the number and burden of AEs.(31-33) In light of the relative rareness
of serious adverse events, however, the numbers of patients selected and
the follow-up time (maximum of 2 years) of these studies may have been
insufficient to find a benefit in tapering/stopping.
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Prior assessment of flare risk when considering biological DMARD tapering
or discontinuation would support treatment decisions. In general in patients
with early rheumatoid arthritis and/or patients without autoantibodies and/
or Shared Epitopes, tapering and stopping biological DMARDs is more likely
to be successful.(36-38) Anti-citrullinated protein antibodies are associated
with worse disease outcomes, but why they affect flare risk is unknown. On an
individual clinical level, it is still not possible to predict which patient can safely
taper or discontinue biological DMARDs.

Targeted synthetic DMARD tapering and discontinuation

In the double blinded RA-BEYOND study patients with stable Clinical Disease
Activity Index (CDAI) <10 were randomized to continue full dose baricitinib
(n=281) or reduce to half dose (n=278) while continuing conventional synthetic
DMARD(s) and/or glucocorticoids (table 2).(39) More patients who continued
full dose maintained LDA and remission compared to the half dose group (80%
versus 67% LDA, p<0.01 and 40% versus 33% remission) and fewer full dose
patients flared (and also flared later) (23% versus 37% respectively, p=0.001).
After restoration to full dose, 67% of patients regained LDA or remission. More
information on targeted synthetic DMARD tapering may emanate in the coming
years, but currently there are no ongoing intervention trials evaluating tapering
and/or discontinuation of targeted synthetic DMARDs.

Conventional synthetic DMARD tapering and discontinuation

The EULAR recommendations state that conventional synthetic DMARD in
monotherapy, provided that they are tolerated, should not be discontinued
but that dose reduction can be considered.(2) This is based on a double blind
placebo controlled study from 1996 (40,41), where patients with longstanding,
mostly erosive rheumatoid arthritis in stable LDA, were randomly assigned to
continuation (n=142) or discontinuation (n=143) of the conventional synthetic
DMARDs of the time. The cumulative incidence of flares was higher in the
placebo group (38% vs. 22%). Rapid improvement occurred after restarting
medication.(41) No similar discontinuation studies including treatment
strategies reflecting current routine of care and other placebo controlled
studies on stopping conventional synthetic DMARDs as monotherapy, have
been done since. Several studies, summarized in 2020 by Kerschbaumer et
al. (table 1) (21), have investigated the option to taper or stop conventional
synthetic DMARD(s), while continuing biological DMARDs. The open label
studies showed contradicting results in their non-inferiority designs.(42,43)
The randomized placebo controlled trials all demonstrated noninferiority of
discontinuing MTX while continuing the biological DMARD.(44-46) In the more
recent double blind, placebo controlled SEAM-RA study patients in stable
Simple Disease Activity Index (SDAI) remission on methotrexate in combination
with etanercept, were randomized to either discontinuation of etanercept
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(n=101), methotrexate (n=101) or neither (n=51).(31) Discontinuation of
etanercept was associated with more loss of SDAI remission compared to
discontinuation of methotrexate (71% vs. 50%, p<0.01). Also in the TARA study
tapering a conventional synthetic DMARD first versus the biological DMARD first
resulted in comparable efficacy outcomes.(33) An open-label randomized non-
inferiority study compared stopping the conventional synthetic DMARD while
continuing certolizumab pegol (n=45) with continuing both (n=43). For DAS28
<3.2 and change of DAS28 >1.2 at 18 months, the cut-off for non-inferiority was
not met and comparisons on CDAI and HAQ-DI showed similar results in both
groups.(43) More recently, the double blind phase of the non-inferiority ORAL
shift study showed that in patients who achieved LDA on methotrexate with
the Janus kinase inhibitor tofacitinib, discontinuation of methotrexate (n=267)
was non-inferior to continuation (n=266) regarding change in DAS28 (table 2)
(47), which was in line with previous studies.(44,45)

Recently the open-label ARCTIC REWIND trial randomly assigned patients
with stable DAS remission to continuing on stable-dose (n=78) of one or more
conventional synthetic DMARDs (66% on methotrexate monotherapy, baseline
mean dose 19 mg/week), or on half-dose (n=77).(48) During the 12-months
study period, 25% of patients in the half-dose group versus 6% in the stable-
dose group flared (risk difference 18%, 95%Cl 7-29, p-value <0.01). Dosages
were restored after a flare. After 12 months follow-up 85% of patients in the
half-dose group and 92% in the stable-dose group were in DAS remission, but
over time, remission percentages, disease activity scores, functional ability
and radiographic progression scores were similar in both groups. More (non-
serious) adverse events were reported in the stable-dose group.(48)

Gradual tapering of conventional synthetic DMARDs in monotherapy (strategy
3), ultimately to zero, was introduced in several treat-to-target studies. In the
first 5 years of the single blind BeSt study (n=508), where treatment was tapered
as long as DAS <2.4 was maintained and then discontinued when remission was
maintained, 23% of all patients achieved drug free remission. Although 46%
of patients later lost remission, restart of the last discontinued conventional
synthetic DMARD rapidly restored remission in 74% (or LDA in another 21%).
(49) Tapering to DFR seemed more successful if the initial therapy had been
with a combination of a conventional synthetic and biological DMARD (18%
DFR vs. 8-14% DFR, results from the first 4 years).(37) In the open-label
RETRO study, patients with established rheumatoid arthritis, in remission for
at least 6 months on conventional synthetic and/or biological DMARDs, were
randomized to DMARD continuation (n=38), to halving the dosages (n=36) and
to first halving, then discontinuing all DMARDs (n=27). Over 12 months follow-
up 16%, 39% and 52%, respectively, lost remission.(38) The results confirmed
the possibility to taper or stop conventional synthetic DMARD therapy (mostly
methotrexate) although flare rates were significantly lower if therapy was
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continued (16% in continuing group vs. 44% overall in the two tapering groups).
During 2 years in the open-label tREACH study in early arthritis patients, after
protocolized tapering of (conventional synthetic) DMARDs, 34/159 patients
(21%) had achieved drug free remission. Of these, 27 patients within 6 months
subsequently lost remission and restarted treatment (50). In the single blind
IMPROVED study (n=610), patients with early arthritis were treated-to-target
DAS remission (DAS <1.6), which was achieved after 4 months by 63% of
patients, who then tapered to drug free remission. During 5 years follow-up
26% of patients achieving sustained (>=1 year) DFR at least once (51,52), but
independent predictors for long-term successful tapering to DFR could not be
identified.

Patient perspectives

Based on a 2020 review about patient perspectives on treatment changes in
rheumatoid arthritis (53), it was concluded that patients are most afraid of
disease flares and limited access to health care after tapering treatment. Also,
a cumulative effect of earlier negative earlier experience(s) with increased in
rheumatoid symptoms in the past were observed and made patients more
reluctant to treatment tapering. Fear of flaring is a significant reason to remain
on a treatment scheme that has shown to be successful in achieving the desired
treatment target. A ‘safety net of continued monitoring of disease activity’ and
the possibility of rapid treatment escalation if necessary are conditions which
should be guaranteed before tapering should be attempted. Patients declared
that information provision and shared decision making are important to be
convinced to taper their medication.(54-56) Patients want to know that the
biological or targeted synthetic DMARD will be effective again when restarting
it.(55) Physicians can point out that various studies showed that restarting the
discontinued biological DMARD is rapidly successful in the large majority of
cases (between 67% and 91% reported in the C-OPERA study, SURPRISE study,
POET study and the RA-BEYOND study).(23,25,39,57)

In general, conventional synthetic DMARDs are regarded as being well tolerated
and, unlike biological DMARDs, they are not associated with an increased
risk of serious (infectious) AEs.(58) However, many patients experience, but
apparently put up with side effects that are (medically) non-serious.(59,60) In
the TARA study, the side effects of conventional synthetic DMARDs were found
to have a greater impact on patients’ life compared to side effects of biological
DMARDs.(33) In a qualitative study from Baker et al. patients appeared to
desire tapering of medication rather because of concerns regarding potential
toxicity than because of experienced side effects.(61) This may also explain,
at least in part, reports on patient non-compliance, which indicate that a
significant proportion of our patients have tapered or discontinued (or never
took) prescribed DMARDs.(62,63)
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However, in daily practice, tapering of conventional synthetic DMARDs appears
to be rare and independent of the current DAS.(64) The costs of conventional
synthetic DMARDs are certainly lower than of biological DMARDs and targeted
synthetic DMARDs , although increased by the costs of continued regular blood
tests to monitor for asymptomatic laboratory abnormalities as (inter)nationally
recommended and dose will not notably affect this.(5)

Future considerations

After decades where persistent disease activity required constant treatment
intensifications in most patients with rheumatoid arthritis, we are now in the
position where we can explore treatment tapering and discontinuation. Still,
previous experiences and failed earlier attempts of stopping medication, make
patients and also physicians, cautious. There is still limited information on the
effects of tapering from clinical trials and with the focus on the occurrence
of flares or loss of remission after tapering, many appear to warn against
trying. In placebo controlled studies (24,25), the differences in flare rates and
other outcomes appear to be smaller compared to open-label studies, where
a nocebo effect of dose reduction may play a role.(22,23,57) A structured
assessment of the risk of bias shows that most recent findings on DMARD
tapering are from open-label or single blind studies, in part not primarily
focused on studying the option to taper and/or discontinue certain drug(s).
The potential benefit of lower drug exposure, reducing the risk of AEs, is not
felt immediately and objectively as the increase in disease activity experienced
after tapering/discontinuation. We conclude that, placebo controlled trials,
with sufficiently large groups and long follow-up time, are needed to provide
unbiased information about the effects of tapering or stopping and comparison
of observed AEs.

For glucocorticoids, historical knowledge and continued study reports on
the risk of complications associated with their continued use support the
recommendation to discontinue, or at least optimally taper glucocorticoids, as
soon as possible.(2,5,6,65) Many patients are wary of starting glucocorticoids
(66,67), yet, once proven effective in suppressing inflammation, glucocorticoids
are often continued, in particular when the more expensive biological and
targeted synthetic DMARDs are not available. As well as the optimal initial dose,
the optimal tapering strategy is yet to be determined. The STAR trial (table
3) is currently investigating two strategies of glucocorticoid, reducing 1mg/
month versus replacement therapy with hydrocortisone. Early tapering and
discontinuation of glucocorticoids may be facilitated if other effective therapies
are available to be used as an alternative, as demonstrated in protocolized
treatment strategy studies.(8,16)

Tapering biological DMARDs was not found to reduce the number and burden
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of AEs. However, this effect can be biased by ‘dilution of the susceptible” and
can be due to relatively small numbers and relatively short follow-up. Other
than glucocorticoids and conventional synthetic DMARDs, tapering biologic
DMARDs (and targeted synthetic DMARDs) offers financial benefits. Studies
show that it puts patients at risk of a disease flare and/or radiographic
progression (27,68-70), although not all radiological progression or functional
score changes may constitute a clinically significant deterioration and efficacy
can be rapidly restored after restarting the original dose.(23,25,57,71) And not
all patients experience disease flares after tapering or discontinuation. Previous
studies have suggested that patients who had achieved the lowest levels of
disease activity and patients who are ACPA negative and in early stages of the
disease, had the lowest risk of flare after discontinuation.(36-38) Still, in clinical
practice it is still not possible to predict who can successfully stop, nor who can
definitely not.(72,73)

It remains unclear how much time a patient needs to be in stable remission or
LDA before tapering the biological DMARD and it is unclear how fast and how far
the dose can be reduced or the dose interval for individual biological DMARDs
can be stretched before the treatment is effectively discontinued. Stretching
the dose interval of biological DMARDs (guided by drug concentration or
disease activity) is currently under investigation in several trials (table 3).

Little has been published about the possibility of dose reduction of conventional
synthetic DMARDs as monotherapy. It may appear illogical to risk a flare by
lowering the dose of a therapy that has proven to be effective. However, as
current strategies are aimed at suppression of disease activity as soon as
possible, slow acting conventional synthetic DMARDs such as methotrexate are
now often rapidly escalated to a dose that may no longer be required once
disease control is achieved. A randomized controlled trial should establish
whether it is better to maintain or gradually taper the DMARD dose. If tapering
is possible further studies should elucidate the optimal timing and strategy
for tapering and maybe discontinuation of conventional synthetic DMARDs.
Following our experience with tapering conventional synthetic DMARDs in
the BeSt and the IMPROVED study, depending on the conventional synthetic
DMARD used, at least some dose reduction is now offered to our patients in the
clinic who achieve persistent (which is mostly defined as at least 6 months) DAS
remission. In follow-up, DAS results as well as radiologic follow-up, reported
symptoms and adverse events, steer how far we taper, when we wait, or when
the dose is again increased. Tapering and stopping medication, even for some
time, may have a positive impact on how patients feel.(61) But restarting or
increasing the medication should always be anticipated and not felt as failure.
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Conclusion

In summary, based on current knowledge, tapering and stopping strategies
of antirheumatic treatments can now be part of daily practice, for different
treatments for different reasons and with different timings. Patients starting on
glucocorticoids should be aware that these will be tapered and stopped as soon
as clinically possible, with treatment alternatives at the ready in case of a flare.
The option of discontinuation or at least dose reduction of biological DMARDs
and targeted synthetic DMARDs should be discussed when they are started, to
be effectuated if the disease has been in remission for the last 6-12 months. As
long as disease activity remains well suppressed, gradually reducing the dose is
the safest option. Thus, tight monitoring of disease activity should be in place
to intensify treatment again as soon as needed. After glucocorticoids, biological
DMARDs and/or targeted synthetic DMARDs, conventional synthetic DMARDs
can be gradually tapered, to monotherapy, then to the lowest effective dose
and if remission is sustained after another 6 months, complete discontinuation
can be considered. This should all be under strict monitoring of disease activity
and in tight consultation with the patient.

Search strategy and selection criteria

We searched PubMed, MEDLINE, Embase and the Cochrane Library for
trials published between June 1997 and June 15, 2021. The principal search
was performed with five main themes “rheumatoid arthritis”, “tapering”,
“antirheumatic agents”, “patient preference” and “clinical trial” (see
supplementary file for the complete search strategy). Relevant articles
were selected based on title and abstract screening by LO and JMM using a
prespecified decision rule. We only selected articles published in English.
Articles without primary analysis or with lacking relevance to the contents of
this review were excluded. After full-text reading articles recent articles with
available full text and sufficient relevance to the topic of the current review
were included and reviewed for bias using the Cochrane Collaborations Risk
of Bias tool | for randomized controlled trials. The Risk of Bias assessment
was done by LO and JMM independently and differences were discussed until
consensus was reached.

32



Tapering DMARDs

(08T=U) SS3YQA ‘(16=U)

vY¥3S0Q ‘(¥09=U) IAYISTYd (LET=U) SSVYLS
‘(€6T=u) 3Z19d ‘(TOT=U) 0¥13Y ‘(z¢T=\) LY3IAY
‘(69) @YVdIN9 ‘(£L0T=U) VINILAO (SST=U) AYVH
-LIH “(8€7=U) AVY-LOV ‘(6=U) FYIdINT ‘(#T=U)
v3al ‘(yz=u) 1528 ‘(0z=U) 4NLOT (£8T=U)
INV34Q ‘(Z0T=U) ¥y ‘(S/=U) YONOH ‘(8¢=u)
|B19 WIBYY (S8Z=U) |2 19 9p|om U1 ‘(zz=u) e
19 UspJeemUaH UeA ‘(TG=U) '|e 13 See|A Jap UeA

1p 2Jnny
pue 0UIPIAS JUBLIND

‘|leMEBIPYIIM ‘(Zt=U) ‘| 12 IUIUIBAIY ‘(OF=U) '|e 12 OJOWEM| ST0T :SBYIEe plojewnayd

Jeajoun ujewad Susadey 9)eIpaWWI Jo pealsul ‘(L/=u) "|e 12 opaJeN ‘(St) '|e 19 OUPZUO] Adeniga4 ul Adesayy ayvING
10} sops1a10eIRYD |jemespyim [enpesd Ag pamoljoy  -1e|in8y ‘(Tz=u) ‘|e 12 booug ‘(/p=u)’|e 1o wa3es -966T (sunr) |EUOLIUSAUOD pue M3IABJ -(17/)
juaned |espl ay | aseyd Sulade) asop s|qeJayald 6 :M3IA3J Ul PapN|DUl S3IPNIS JO JagquInN Adenigaq 9T0C 2180j01q Suliade| ‘[e 12 nayds

%TS snlye plojewnayd

‘Adesayy ‘€2 87Sva Yyum ajdoad 4o 9 - JO Juswageuew Joy

JO uonenIul-aJ Jaye %¢Ee suoljepuawwodal

uleSe pauleiqo Ajpsow  :9'z>8zsva Yim sjdoad Jo % - Yv1N3 8y3 Jo a1epdn

ued UOISSIWRL UI2AIMOH %EG-6€ 1918d 93U} AJB| - 6T0Z 243 SujwJojul

"ain|ie} Bulsadey asned %/9-T7 :91ed 934 QYVINAQ - 4oJeasal ainjesayl|
ued AjIAoe aseasip TO'€-99°0 SSLW ul 98ueyd - (68T=U) JeWISAS B M3INDI

Sululeway "uolssiwal €0'yT°0-:8ZSVQ ul 98ueyo - VYVL ‘(2£T=U) SS34A ‘(£6) V¥ILLdO (687=U) 'salye plojewnayl ainjesay
doap Sunse| Suo| yim %08-G¢ 918l dJey) (Jofew) - A14v3-D “(20T=U) ISIYdYNS (6£T=U) V¥3dO-D  610T YIeW urjuawiean onewssAs
sjuaed ul a|qenslye s| ‘YHm painsesw ‘(£T8=U) 130d (z€=u) IYINQAY ‘(LEE=U) Yy¥Y —910¢ (Asenuga) |ev1Sojooew.eyd —(17) e
SQyvINQag jo Sulade) Supadey jo sajed $s320Ng 6 :M3IA3J U] PIPN[DUI S3IPNIS JO JaqUINN Adenuer 0202 joAoeolyg  Jawneqyasiay
uouenuyuodsip Jo/pue Suadel YVING |ed1Sojolg
'sa18a1e41S
Suliadey Do pasedwod Aj3daulp (85=u) ‘|e 13 puenssual ‘(gzT=u)

$91pNIS Y1 JO SUON "Y1S ‘219 BUIPPIH (TE=U) e 13 snauld (£9p=U) “Bupyoey si

SNoIAaId e Ul PIMBIASL DIaM YY3QYYD (805=U) 1599 (T9Z=U) V¥INIS shlyyie projewnayd

‘suepIuld S3IPNIS S [euonippe Uy "800¢ ‘(€p=u) 3014 (TSZ=U) 3YND ‘(00¥=U) Y¥E0D ur 8upiadey

03 9dueping aAIg 0} Jaquiaidag aouls syusiied vy ‘(98€=U) V4400 ‘(89=U) INOTV-LOV ‘((zvi=u) 910¢ p1ooy10200n|3
pajedusanul Ajjuapyyns ur Suliadel Do |eJo dlenjend vYyaled (¢ZT=U) YV1S (2T8=U) YVIS-OYON  3dunf-/66T (Anr) aping 4o Joddns Japd| -(€T)
10U sIsD9 Jo Suiade] 0} PUNOJ 3J9M SIIPNIS UBAS|J T {M3IA3J Ul PaPN|2UI S3IPNJS JO JaquunN 1sn8ny 6T0C 0} 92U3pIng3 NEREICRLEIENN

uoyenuyuodsip Jo/pue Suade; pI0dyI020dN|9
uaamiaq  uonedignd

uoisnpuo) s)nsay «POMBIN3Y s|elL paysiiqnd JLPLETN S)IL Joyine mainsy

s1e9A aAY Ised By} WOl SBIYLIE PIOJRWNSYI Ul UOLENULUOISIP Jo/pue Suliade} QYVIAIQ UO S3lIe M3IAIBAQ *T dqeL

33



Chapter 2

M3IA31 Bulpuodsaliod Ul 0} paJlajal se [el} Y3 Ul papnjoul syualied Jo Jaquinu pajiodal =u
"M3IADJ 9IN1BJDYI| JNBWDISAS=YTS ‘D1BX2J10U18W=X | |N ‘24005 dieys [e10} payIpow=SS] W ‘d|gedljdde Jou=y/N ‘Splod11020dn(8=)9
‘wsiewnay jsulege anges| ueadoin=yy1N3J 94005 AHALRIE 3SEISIP=SYJ ‘SENJp dewnayJue SUlAIPOW-3SeasIp 213aYIUAS [euoLUSAUO0I/|eD180]010=AYYINASI/AYVINA] :SUOLBRIASIGAY

SUORIBUIP B4N3INY
puUB 32UBPIAS JUBLIND

‘|leMeIPYIM ST0T :SUYLe plojewnayd
Jeajoun ulewas Sulladey SleIpawwl Jo peajsul (€6T=U) 3Z14d ‘(TOT=U) OYLIY ‘(8E=U) Asenigayq ur Adessyi QYvING
104 sopsiieloeieyd |lemespym [enpess Ag pamoljoy ‘| 39 uiayy (S87) ‘| 19 ap|oM ual ‘(Ez=u) 1529 -966T (sunr) |EUOLIUBAUOD pue MBI -(17/)
juayed |espiay]  aseyd Suliade) asop o|qe.asald G IM3IASJ Ul PaPN|DUL S3IPN3S JO JagquinN Adeniga4 9107 2180|01q Suliade] NERERIETRIN
splye
plojewnayl yym
syuaned
ul s8nup SuiAyipow
95e3SIP d112YIUAS M3IADI
(18) 3399V (8S) LYVIAS (¥9T=U) LOV-LSNf paja8iey Jo [eaiSojolq aunjessy
'SQYVINGS? 2J0Jaq SQYVINGY Jo ‘(742=u) ¥3dVL-10V ‘(68T=U) VYVL (TET=U) Yyim olewalss
‘syusped Asens Joy  Bupiadey spuswiwodal [aued ayy 37144 ‘(£0T=U) VINILAO ‘ (¥09=U) IAYISTYd 610¢ Adesayy pauiquiod ut —(sz) e
Aj[eNpIAIpUI PJSPISUOD uoISSIWaJ (SYuow 9 1sea| 1e) g :(Suliadey Asenuer (42g010Q)  9sn 91exa410y1dW UO 19 BUIION
3q p|noys Suliade| pauleIsNs yim syuaed Yy Jo4 SulpieSal) MalAaJ Ul papn|oul S3IPNIS JaGUINN jpun 020¢ JuswWnI0op spadx3 -0Jaulo]
‘Snup
paJade) ay} o uonenul
-3J J2)4e pauledal aq ‘gqewnuwiepe Suneniul syusied snlye plojewnayd
Aj3sow ued asuodsal U S0P ||N4 'SA uoBINPa 40 JusWageuew Joy
ysnoyyje ‘Ayanoe 950P XL IA 10} UMOYS J0U SEM suoljepuaWWO0d3l
9SeasIp Ul asealoul Ajllo1Iajul-uoN "gewnzl|io0y ¥V1N3 ays jo aiepdn
ue asned ued Adesays Y1IM S| € Ul UMOYS SeM 6T0Z 243 SuiwJojul
ayvInNgsd Suiddois Jo Suinunuoo ‘sa 8uiddois X1 N yoJeasal ainjeall|
pue Suuiade] ‘Adeiays 40 Ajuouiayul-uoN ‘Adesayy onewalsAs e M3IAI
(@Y¥vINGgs2 4o QYvINGQ) uoneuIquiod (QYVINQS? 4o (18) "|e 32 adod ‘(85=U) vyaled ‘(zLz=u) ‘SYIE plojewnay ainjess.
UOLEUIqUIOD JO IX3IU0D  QYVINQY) UM pajeal) syusied ¥3dVL-10V ‘(¥67=U) 1OV-dINOD ‘(#9T=U) uruawieasy opewalshs
ay3 ul paipnis Ajgsow si ur Buiddoss “sa Suinunuod LOV-1SNT (S0Z=U) OFNVD ‘(60€=U) VDISNIA 610z aunf  (Adenigad) |ea1Sojooeweyd —(12)'le YR
SQYVINQsd jo Suuade) QYVYINQSI 91BN|EAS S3IPNIS / IM3IA3J Ul PAPN[DUI S3IPNJS JO JBqWINN  —9T07 [dy 0202 joAoeolyg  Jawneqyasiay
uonenuyuodsip Jo/pue Suuadel YVING 238YIuAs [euouanuo)
uaamiaq  uonedignd
uoisnpuo) synsay «Pamainal sjel) paysiignd JLPLETN 3L Joyine malnay

panunuo) ' ajqeL

34



Tapering DMARDs

‘Wle [emespyim

(ogaoe|d) qewnwiepe
anunuodsIp (g

Syuow 71
10} S399M 7 Alana

93U} Ul %G "SA patel} wie Jadey ayy ul *32Ua44N200 ISEENY Swop gewnwijepe (z¢€)
%9€ ‘0% 329M 1Y "(SN) WE [eMeIpYIM 2Je|} PUE S1}I191SO ‘SHIAOUAS ISLIM g puey € AJans qewnwijepe UO UOISSIWaJ 3|qe3s Al oseyd 020z AbN
*sA Jadey Ul Ja8uo| aJely 03 Wi pUE YA 2UI|25EQ UM} UOLIRID0SSE ON Swot 01 Jadey (T ul syuaped vy T vY121a34d ‘e 32 Asw3y
‘“DVH ‘Y3|eay Jo Juswssasse
|eqo|3 ueisAyd pue Jusned ‘Ys3 ‘d¥d
‘JrS “JrL ‘Ivad ‘Ivas ‘8zsva ul auljeseq $}99m om1 A1ans Swiz9T REEND (0€)
wouJj adueyd uea\ (uoneziwopuel gewnzi|1203 0} Jade} (¢ Jad gqewnzi|inoy 6107 [4dy
J914B SIIM 7) 87 }29M 1B UOISSIWS 'sawWo23no papodal Atewrid yoam/8wzgT  Swiz9T uo UoISSIWAI JERE)
paulejulew Ul syuaied jo a8ejuadiad OU peY 8i-#7 329M ApNis uoIsualXx3  gewnzl|i20} anuiuo) (T ul syuaied vy 6/T YYNZOL nJewues
uonenuguodsip Jo/pue Suadel ayviAQ [ediSojolg
(62-£ 1D%S6 SQYVINQ 2B3YIuAs
‘%QT ‘@oualaylp 3su) dnoid asop-s|qels |EUOLIUSAUOD
'sdnoJg ayy usamiaq 3yl Ul %9 ‘s dnodd asop-jey uj paJely %5z (s)ayvINgsd (4o uoneulquod (81)
JB|IWIS 9J9M SJUBAS 3SISAPY 'S3IpUl {(uoIssIWal SyYQ 4O SSO| pue SIulof uajjoms (11e) 40 3s0p-3|geIS (T ) UO uoISS|wal 1207 ADIN
9}150d W00 A}IALOE SEISIP JUBIBYIP  7Z JO dSERIOUl PUB 9'0Z 3SEAIOUI SYQ) 4Bl (s)ayvINgsd Yluow-ZT 3|qeis ANIMIY “leid
33 JOJ 9AIND 3y} Japun eade ul auey) pauyap Svya e yim syuayed jo a8ejuaniad (11e) J0 asop-jjey (T yum syuaned vy SST 21104V uanesga||
'9€ 01 H7 }99M WOy ‘u181ew Aylioliayul-uou
T WJe Ul J2)eaJ8 2Jam dyD PUB DYH 92Ul MO|3q SeM 2dUJ3Ip ay3 Inq ‘(Z0'T'0-
S98UBYD INST '8F O3 77 §99M WOy T 10%56 ‘0°0) T Wde Ul ueyl (§'0-2°0 10%S6 XLIA pue glugioejoy (Lv) 6102
wie ul J93easd asam uled-gyA pue yoid ‘€°0) T WJe Ul 4918313 SeM 81 329M 0} 177 XLIA + qluaioejol (z uo yal yim vy DELIVEYY]
‘J(S ‘Ivad ‘Ivas ‘8zsva 40 asueyd NS }99M wiolj (YS3)82SVA 40 98ueyd INST - ‘0gade|d + qlulidejol (T 2J9A3S 01 31IBPON €€s HIYS IVHO “|e 32 uayod
uoyenuyuodsip Jo/pue Suuadel YVING 218YIuAs [euouaAu0)
Aep/3w Q 01 (Sy2am
7 AJane 8w T yum (Bwst
(T00'0>d '88'0-5€'0 10%S56 T9'0 22uUalayyip)  pasealdap) auosiupaid -G) sp102140200N|3
‘dnou8 (%/ /) uonenunuod sy} dnoJ8 uoenuuod ay3 ‘sa paladey ay3 paysew Jadey (¢ pue gewnz||io03} (6T) 0ZOZ AInr
“SA (%G9) paJ4adel 9y ul JoMO| Sem aJe|} ul Ja1eald Ajpuedyiudis sem syaam ¢ ‘Aep/3wig uo y@i 2|geis “leie
INOYIM Z'ES 8ZSVA O ddUBUBIUIBIA J2A0 87SY( Ul 95B2J0U| UBSW Palewlsy  auosiupaid anupuo) (T yam syuaned vy 657 YIES J9359WINg
uoyenuyuodsip Jo/pue Suade) pI0d11020dn|9
sonsuaeIRYd syuaned
(s)awo21no Asepuodss (s)awo2ino Atewnd sdnoJ8 juswieas) juaned ‘ON aweu |elp |ewy [eaund

"SM3IASJ Ul PaPN[IUl 10U SIedA aAY 1sed 9y} WoJ) SHLIYIe Plolewnay yum syuaned ul

uoleNURUOISIP Jo/pue Suladel QYVIAQ Uo S[el [ealul]) “z d|qeL

35



Chapter 2

‘Aj233|dwod 8nup ay3 Jo uoyessiuiwpe ay3 Suiddols :uoenulUOISIP Jo uoBiuyag
"AJIAOR 9SBASIP MO| 1SED]| 1B JO UOISSIWaJ JO 91e1s e ul Sulag syuaned ay) ul paynsaJ aAeY 1Byl SUOLRDIPIW JO JaqUInu Jo/pue asop ay) Sune|edasa-ap :3uliade) jo uoniuyaq
*94025 anS0|eue [BNSIA=SY/A JUNOD JUIO[ JaPUBI=D(] JUN0D JUIO[ U3||OMS=D(S ‘Xapul AJIALDE 95e3SIP Payl|dwis=|yQS ‘UOISSIWaI="Way ‘SsulIyle
plolewnay.=yy ALAROE 95e3sIp JO JUBWSSasse [eqo|S Juaned=y91d quedyludis 10u=sN ‘Adesaylouow=ouow ‘21exaJ10y1aw=x Al ‘Ueaw saienbs 1ses|=|AS] ‘AJALOR 3SEaSIP MO|=Y(1
‘aileuuonsanb Juswssasse Yieay=pyH ‘@nduej-Adelayy ssauj|l 21UOIYD JO JUSWSSISSE [BUOLDUNY=4-] |DV ‘D18 UOLIBIUBWIPSS 91A204Y1AIR=YS] ‘Bnup donewnaylnue SuiAjipow-aseasip

(ouay1uAs [BUOIUBAUOD)=QYVINQ(SI) 24025 ALIALRIE 3SBISIP=SY(J ‘|BAI2IU| 92USPYUOD=|) Xapul ALIADE 95eaSIP [eDIUld=|ydD ‘AS0j01ewNnays Jo 983]|02 UBdLBWY=YDY :SUOLRIARIGQY

‘saJe|} 9seas|p Juanbaly
2Jow pue Jaljiea pue A}ALoe aseasip
PaSEaUdUl Ul PA3INSaJ UOLINPaL 350Q

‘wJe yoea ul

(‘Wi %E€ ‘va1 %,L9) dnod uadey ‘sa
("waJ %0 ‘a1 %88) dnoud Suinunuod ul
J3y31y 249M UOISSIWAI pUB YJT pPaulelule|Al

SQYVINQSIF quuidLieq

Swz 01 4adey (g
SQYVINQSIF Aep/Suiy
qlunidleq anunuo) (T

qlupLeq Swy
UO UOISSIWaJ 10 QT
3|qels ul syusned vy

uonenuyuodsip Jo/pue Sunadel QYVIAQ 213YiuAs parasiel

(6€) 8TOC
Jaquialdas

655 ANOA3E-VY  '[B 33 Iyonayel

%08-0/ :Adeiayl andsal yym uolissiuai AdeJayy uoneuiquod 1daoJauels
|\vds 40 uoinisay *(3|qewnsa jou (%67) T wJe 1daoiauels + X1IN (€ + XLIAl UO UOISSIWal
suelpawl) € WJe pue z wJe o} paiedwod SA (%EG) € WJe Ul aJow pue (%67) T wie Adessyiouow Ivas (s)oam (t€) 0202
(sAep 86T UeIpawW) T WJe 1o} J91I0ys 01 paJedwod (%05) ¢ wJe ul syusied siow 1dsdJsuels (¢ ) paulejuiew VELIEYIY]
Appuedayiugdis 3uluasIoM 9seasip 01 Wl | Ajpueayiudis ul syeam 8y 1e uolIssiual [yas Adesayjouow XN (T ul syuaped vy €57 VY- IAV3S “le 19 suan)
sansuaeIRYd syuaned
(s)awo21no Asepuoaas (s)awo2no Asewid sdnoJ8 juswieas) juaned ‘ON aweu |elp |ewy jeaund

panuguo) ‘g s|qeL

36



Tapering DMARDs

s|ana| 8nup -

S8UIUR1IOYS |PAIDIUI-SOP JO JaqUINU - (sye9m 9)

SaJe|} JO Jaqwinu - uolINpal Isop uonanpal asop
67> d4D-87SVa Yum syuaned - gewnuwijepe paping Ajianoe gewnuwijepe Suuojuow 3nup /D14 P3]j0J3U02
51502 |BJIPaW J23JIpUl - Yyam aseasip (7 Suneniul opnadesayy uisn paziwopup.
1502 |B2IPaW 123JIP - pa1elnosse uonanpal (eu2110 sulYLIe plojewnayl ‘lagoj uado
d¥D-82SYQA Pa1YSIam suwil ueaw - S$1S00 [edlpawl 9s0p paping 0T0C ¥v1N3 S3I3aM ur uoneziwydo L28v6T¥0LON
‘urdualaylg 102410 UOQEeJIUSIUOD (T /L86T ¥IV) vy 08 £9¢ Snip qewnuwiepy  vyoaay 1bay 's

|/8w g

JO UOleJIUBIUOD

wnJas yay 1e

Suiwie uononpal
3s0p (¢ (1/8wg Anagoe [DLY [021U1]D
S|oAR| SnUp - S)2aM 7 e /8w g < UOLBJIUBIUOD 9583SIP JO 0J1U0D paziwopup.
$1500 [BJIPAW J03IP - d4¥D-87SYA 4O UOLBIIUIUOD  WINIAS) qewnuwijepe Y1Im UoLeIus2u0d ‘Ayioiafur-uou
saJe|} Jo Jaquinu - paiySiam wnJas yay 1e Suisn (elad wnJas moj Suiwie ‘pulig 3)buIs
SY99M ZT JoYe dyD-87SYd awl ueaw - awy ueaw  Sujwie uoyonpal 0TOZ ¥v1N3 ISEENY uonaNpal asop MO|  0Z62ZZ0LON
‘Ul sdualaylg urasualagld asop (T /L86T ¥IV) VY e 68 qewnuwiliepy  -vyOdav 1bay 's

SQ¥vING [eviSojoig

Buniadey ogaoe|d

auosiupald +

S3vS 4o uonJodoud - (Aep/8wiog)

$21095 4-1|DV4 ‘dS03 ‘AIvy "OVH uelpaw - aU0s1J020JpAY

vd1 pue uolssiwal 8ZSya Jo uonuodoud - Yyum
saJe|} Jo uondodoud - JeaA auo je Juswade|dal D117 [D21U1]D
Adeiayy andsas - auosnJod04pAy auosiupalid (z paziwopuni
Aduapuynsul pue 2U0s1I020.pAY Syjuow g 1sea| 1e syuaped Paj[043u0D
|euaupe [eai3ojolq jo uonsodoud - auosiupaid  ogade|d + yuow 10} SP1021140202N|3 snlye plojewnayd ‘dno.b-jajpiod
Aduaipyjnsul [euaipe a1nde o uondodoid - WOL) MEIPYIM Jad uononpal pue Joj aYvINag Ul [eMEIPYIM pulig-ajgnoq
auosiupa.d p|no2 oym asop Swt /QYVINGS? 9|qe1S p102140209Nn3 S09/66201ON
WoJy umespyim syusied jo uonsodoud - sjyuaped jo Aq 8uliadey uo (el 0TOZ  Syuow J0 sa13a1e43s oMy pueJIM
RUEERIVEIETTTg) uonJodoud auosiupaid (T YVY1N3/40V) vy 1 44 40 uosuedwo) NIVAES -uassAny 'y

Sp1021340200n|9

udisap Apms
(s)swoano sdnoig sousiaeseyd  awp dn azis aweu pue uosiad
(s)awonno Asepuodas Aewnd BUCTITEIT aned  -mojjo4 19811 ETL TR lelL e

(sa1pn3s [euoneAsasqo pue s|JY) Sulade) Suipsedal sjely SuloSuQ € ajqeL

37



Chapter 2

1/8WST>
uopneJsiuasuod
yum syuaied ||y

Apjoam
7S PUB Q 323M U33MIaq |9A3| Snup - (zpuet gewnz||120} 0o 10143
S99M 7G PUB 87 JOB ‘SJUDIAD ISISAPE  WJE UDIMIC) uonenuURUOd (7 syuow Aiouafur-uou
40 A}J9A3S pue Jaquinu ‘salel} Jo Jaquinu SHIIM 87 SYI3aM oM} AJand 915E3| 18 4O M vy ul paziwopund
‘51500 [B2IPAW 123JIP ‘MYH ‘IVas ‘Ivad - Jaye gzSya 01 [eAuaiul Buisop  /3wiz9T gewnzi|iooy Juawiealy aziwndo ‘lagp| uado
puE S¥29M 7§ 18 YS3-87SVQ 2wl ueaw - awl ueaw gewnz||poy  8uisn (B3I 0TOT SEEINY 01 S|aA3| 8nup 6/8568€01ON
ful seoualaylg ul 92uataylg Suiseaudul (T 10 /86T ¥IV) VY 5 36 (ewnzi|ino} Jo asn v40d0L 3iaqgliooH 4

uo|ssiwal
JO 92ueUIUIEW 10 SJ03dIpasd uliojdxs -

aJieuuonsanb 3yy14 ssaujngasn Sunen|eas - Apeam

(3v) Aroges - 8wog asop
2Je|} JO S Ul pajealt)al syuow 1daoJauelg jo D113 P3j|0JIU0D
usym uolssiwad SuiureSau uonodoud - 9 1e UoISSIWal uonenuruod (z syjuow g isea| paziwopun
uopuyap ul Sululewal Sy9am  1e 10} UOISSIWal SYQ RICRIETV[AE] ‘lagp| uado
Vs 031 ‘uoniuyap ues|joog 0} ulpodde sjuaped Jo 7 Auans 3wig 03 ul pue 1daoJauelly Suuiadey ajiym 7Z-TE900
Je3A T ‘syjuow g uolssiwal uoytodoud - uopuodosd  3daosauely asop U)m pajealy  syuow VY Ul uoIssiwal -Z10Z 1D pipn3
HUEERIVEIENg] Ul dualaylg Suisealdsp (T VY paysijgelsy T 0zT  Sulurejuiew :yyjde| vy3ide|  SUSAOYISIM 'Y

syuow

8T 38 vl 40 Apnis
uolssiwal siypeojApuods 20U3IDAINba
Suiuleyurew 2Jed |ensn |eIXE pUB ShIYlIe ‘dno.b-|ajjpind
V9d Ul sa8ueyd -S|NQYd Ul sadueyd - 3llYm %0GS 0} Se (S)ayvINag Jo syiuow zT 4o} val openosd ‘splyne ‘lagnj-uado
VY 404 [VAS ‘IVaD ‘8zSva ul sadueyd - 3sop @YVINGYG uopenunuod (g /UOISSIWaI [e21UID plolewnayd yym ‘pajj043u02
sayvInNag paonpasieyy  (payiads Jaynny ul pue gyvINGg syuaped ul Adesayy paziwopuny
pPaNULUOISIP PUB SQYYINQY 9SOp paodnpal sjuayed jo j0u) Supiadey e 1M pajeasy |eaidojolq jo It-0/6T00
yam syuaed ul uoissiwal uoiodoud - uopuodoud paping Ayapoe vds Jo spuyue  syjuow uopenuluUOSIP -/T0Z 1D bipn3
HUEESIEIENg] ul dualaylg aseasip (T operosd vy 8T 08T pueuoponpaiasog  1d0doIg joyuaiyn
uSisap Apnis
(s)awomno sdnoag sopsuapeleyd  aswy dn azls aweu pue uossad
(s)awo2no Asepuodas Arewnid juawieall juaned -mojjo4 198181 L leuy 10e3U0)

panunuo) € ajqer

38



Tapering DMARDs

JuawWieall=x] ‘suljApuods SuisojAyue=yds xapul AliAnoe aseasip a|dwis=|yas

{|eld] Pa||0JIUOD PAZILOPUBY=]DY ‘SBIIYIIE PIOIBWIN3YI=YY ‘DW0IN0 pajliodal Justed=|AOYd Jagquinu uonesyuapl [el} Yyona=al YN ‘@|qedijdde jou=y/N ‘AyALOE 3se3SIp MO|=Y{]

‘aJleuuonsanb Juswssasse Yy eay=pyH ‘wsiewnays jsuiese andes| ueadoini=yy1n3 ‘24025 AlAnOR 3seasIp=SyQ ‘ula104d 9ALdeaI-D=dYD ‘X3pul A}IAnOE 9SeISIp |edl

D=1vaD ‘s8nip

ouewnayJlue SulAjpow-aseasip ouayIuAs paladiel/|euoiiuaauod/|ed180|01q=ayvINaS}/SAYVINASI/adVINGY ‘qewnwiepe=yqy ‘A80jo1ewnayl Jo 983||00 UedIIaWY=YDY SUOLBRIASIGAY

‘Ayoeded
|euopouny pue
uoissasdoud
|eai8ojolpeds
‘SaWw021N0
pauodal
juaned ‘Ayapoe

siaylewolq ul sadueyd aseasip

‘uoneniul
uone|edIsa-3p

19)4B SYIIM 7

1e (Ivad) val
ulejulew oym
sjyuaped Jo
uonJodoud ayy

V/N ur adualayig

V/N

vds Jo
snye operosd
‘v yum sjuaped

SQYVINQ 2uayauAs paiasiel

(uononpau
as0p a1e|)
uoneziwopued
JEMEESTEEI
¥ JuswWiealy
91e|e2539-3p
uayl pue
anunuod sl (7
(uononpau
3s50p Ajiea)
uoneziwopuel
FERIVETTHEEN
91e|e2sa-aQ (T

XLIAl +|083d
qewnzi|owad (¢
XLN

+ gewnz|100} (¢
X1 + 1daoeleqe (g
uopeuquiod
QYVING duayuAs
|euonUaAUOD (T
uo

(M) uoissiwal
3|qels ulnaiyoe
pue yim pajeal]
(e1212 0TOT
4v1N3/¥0V) v

Aaysi3ay
ASojorewnayy
opesy ayL
1S9SEISIP dLeWNaYL
Alojewwejul

Ul sgyvINgs)

umousun pue sjeaigojolg

uonanpay
950( Juanbasgng

YHM sBlHyY

plojewnayy Ajie3

sjuawieal] d180|olg

JUJ341Q 934y 0}

SEEN patedwo) Adesay
95 008  |PUOLUSAUOD ALNIY

8989 ‘Al YIN

Apnis

/DUOLDAISSGO
paweyowlnn

V/N LN

Apnis Jossasso

-papullq

‘lagnj-uado

‘paziwiopuny
I85997C01ON
/STST6VTOLON

YviS USAOYU3||OA
-QYON UBA Y

39



Chapter 2

References

10.

11.

12.

40

Aletaha D et al. Diagnosis and
Management of Rheumatoid Arthritis: A
Review. Jama. 2018

Smolen JS et al. EULAR recommendations
for the management of rheumatoid
arthritis with synthetic and biological
disease-modifying antirheumatic drugs:
2019 update. Ann Rheum Dis. 2020
Smolen JS et al. EULAR recommendations
for the management of rheumatoid
arthritis with synthetic and biological
disease-modifying antirheumatic drugs.
Ann Rheum Dis. 2010

Fraenkel L et al. 2021 American College
of Rheumatology Guideline for the
Treatment of Rheumatoid Arthritis.
Arthritis Rheumatol. 2021.

Singh JA et al. 2015 American College
of Rheumatology Guideline for the
Treatment of Rheumatoid Arthritis.
Arthritis Rheumatol. 2016

Lau CS et al. 2018 update of the APLAR
recommendations for treatment of
rheumatoid arthritis. International
Journal of Rheumatic Diseases. 2019
Svensson B et al. Low-dose prednisolone
in addition to the initial disease-modifying
antirheumatic drug in patients with early
active rheumatoid arthritis reduces joint
destruction and increases the remission
rate: a two-year randomized trial. Arthritis
Rheumatol. 2005

Goekoop-Ruiterman YP et al. Clinical and
radiographic outcomes of four different
treatment strategies in patients with early
rheumatoid arthritis (the BeSt study):
a randomized, controlled trial. Arthritis
Rheum. 2005

George MD et al. Risk for Serious Infection
With Low-Dose Glucocorticoids in Patients
With Rheumatoid Arthritis : A Cohort
Study. Ann Intern Med. 2020.

Huscher D et al. Dose-related patterns of
glucocorticoid-induced side effects. Ann
Rheum Dis. 2009

Best JH et al. Association Between
Glucocorticoid Exposure and Healthcare
Expenditures for Potential Glucocorticoid-
related Adverse Events in Patients with
Rheumatoid Arthritis. ] Rheumatol. 2018
Schafer M et al. Factors associated with

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

treatment satisfaction in patients with
rheumatoid arthritis: data from the
biological register RABBIT. RMD Open.
2020

Wallace Bl et al. Evidence to support
or guide glucocorticoid tapering in
rheumatoid arthritis is lacking. Annals of
the Rheumatic Diseases. 2019

Wallace Bl et al. Patterns of glucocorticoid
prescribing and provider-level variation
in a commercially insured incident
rheumatoid  arthritis  population: A
retrospective cohort study. Seminars in
Arthritis and Rheumatism. 2020

Caplan L et al. Corticosteroid use in
rheumatoid arthritis: prevalence,
predictors, correlates, and outcomes. J
Rheumatol. 2007

Boers M et al. Randomised comparison
of combined step-down prednisolone,
methotrexate and sulphasalazine with
sulphasalazine alone in early rheumatoid
arthritis. Lancet. 1997
Goekoop-Ruiterman YM et al.
Comparison of treatment strategies in
early rheumatoid arthritis: A randomized
trial. Annals of Internal Medicine. 2007
Heimans L et al. A two-step treatment
strategy trial in patients with early
arthritis aimed at achieving remission: the
IMPROVED study. Ann Rheum Dis. 2014
Burmester GR et al. Continuing
versus tapering glucocorticoids after
achievement of low disease activity
or remission in rheumatoid arthritis
(SEMIRA): a double-blind, multicentre,
randomised controlled trial. Lancet. 2020
Westhovens R et al. Costs of drugs for
treatment of rheumatic diseases. RMD
Open. 2016

Kerschbaumer A et al. Efficacy of
pharmacological treatment in rheumatoid
arthritis: a systematic literature research
informing the 2019 update of the EULAR
recommendations for management of
rheumatoid arthritis. Ann Rheum Dis.
2020

Chatzidionysiou K et al. A multicentre,
randomised, controlled, open-label pilot
study on the feasibility of discontinuation
of adalimumab in established patients



23.

24.

25.

26.

27.

28.

29.

30.

with rheumatoid arthritis in stable clinical
remission. RMD Open. 2016

Ghiti Moghadam M et al. Stopping Tumor
Necrosis Factor Inhibitor Treatment in
Patients With Established Rheumatoid
Arthritis in Remission or With Stable Low
Disease Activity: A Pragmatic Multicenter,
Open-Label Randomized Controlled Trial.
Arthritis Rheumatol. 2016

Weinblatt ME et al. A Phase Ill Study
Evaluating Continuation, Tapering, and
Withdrawal of Certolizumab Pegol After
One Year of Therapy in Patients With
Early Rheumatoid Arthritis. Arthritis
Rheumatol. 2017

Atsumi T et al. Clinical benefit of 1-year
certolizumab pegol (CZP) add-on therapy
to methotrexate treatment in patients
with early rheumatoid arthritis was
observed following CZP discontinuation:
2-year results of the C-OPERA study, a
phase Il randomised trial. Ann Rheum
Dis. 2017

Ibrahim F et al. Optimizing treatment
with tumour necrosis factor inhibitors
in rheumatoid arthritis-a proof of
principle and exploratory trial: is dose
tapering practical in good responders?
Rheumatology (Oxford). 2017

Bouman CA et al. Long-term outcomes
after  disease  activity-guided  dose
reduction of TNF inhibition in rheumatoid
arthritis: 3-year data of the DRESS study
- a randomised controlled pragmatic non-
inferiority strategy trial. Ann Rheum Dis.
2017

'Ami MJ et al. Successful reduction of
overexposure in patients with rheumatoid
arthritis with high serum adalimumab
concentrations: an open-label, non-
inferiority, randomised clinical trial. Ann
Rheum Dis. 2018

Fautrel B et al. Step-down strategy
of spacing TNF-blocker injections for
established rheumatoid arthritis in
remission: results of the multicentre
non-inferiority randomised open-label
controlled trial (STRASS: Spacing of TNF-
blocker injections in Rheumatoid ArthritiS
Study). Ann Rheum Dis. 2016

Sanmarti R et al. Reducing or Maintaining
the Dose of Subcutaneous Tocilizumab
in Patients With Rheumatoid Arthritis in
Clinical Remission: a Randomized, Open-

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Tapering DMARDs

Label Trial. Arthritis &
(hoboken, NJ). 2019
Curtis JR et al. Etanercept or Methotrexate
Withdrawal in Rheumatoid Arthritis
Patients in Sustained Remission on
Combination Therapy: A Randomized,
Double-Blind Trial. Arthritis Rheumatol.
2020.

Emery P et al. Adalimumab dose tapering
in patients with rheumatoid arthritis who
are in long-standing clinical remission:
results of the phase IV PREDICTRA study.
Ann Rheum Dis. 2020

van Mulligen E et al. Tapering towards
DMARD-free remission in established
rheumatoid arthritis: 2-year results of the
TARA trial. Ann Rheum Dis. 2020
Sepriano A et al. Safety of synthetic and
biological DMARDSs: a systematic literature
review informing the 2019 update of
the EULAR recommendations for the
management of rheumatoid arthritis. Ann
Rheum Dis. 2020

Vinson D et al. Impact of tapering
targeted therapies (bDMARDs or JAKis) on
the risk of serious infections and adverse
events of special interest in patients with
rheumatoid arthritis or spondyloarthritis:
a systematic analysis of the literature and
meta-analysis. Arthritis Res Ther. 2020
van den Broek M et al. Personalized
medicine: predicting responses to therapy
in patients with RA. Curr Opin Pharmacol.
2013

van der Kooij SM et al. Drug-free
remission, functioning and radiographic
damage after 4 years of response-driven
treatment in patients with recent-onset
rheumatoid arthritis. Ann Rheum Dis.
2009

Haschka J et al. Relapse rates in
patients with rheumatoid arthritis in
stable remission tapering or stopping
antirheumatic therapy: interim results
from the prospective randomised
controlled RETRO study. Ann Rheum Dis.
2016

Takeuchi T et al. Dose reduction of
baricitinib in patients with rheumatoid
arthritis achieving sustained disease
control: results of a prospective study.
Ann Rheum Dis. 2019

ten Wolde S et al. Randomised placebo-
controlled study of stopping second-line

rheumatology

41




Chapter 2

41.

42.

43.

44.

45.

46.

47.

48.

49.

42

drugs in rheumatoid arthritis. Lancet.
1996

ten Wolde S et al. Effect of resumption
of second line drugs in patients with
rheumatoid arthritis that flared up after
treatment discontinuation. Ann Rheum
Dis. 1997

Pope JE et al. The Canadian methotrexate
and etanercept outcome study: a
randomised trial of discontinuing versus
continuing methotrexate after 6 months
of etanercept and methotrexate therapy
in rheumatoid arthritis. Ann Rheum Dis.
2014

Pope J et al. An open-label randomized
controlled trial of DMARD withdrawal
in RA patients achieving therapeutic
response  with  certolizumab  pegol
combined with DMARDs. Rheumatology
(Oxford). 2020

Kremer JM et al. Sustained Response
Following Discontinuation of Methotrexate
in Patients With Rheumatoid Arthritis
Treated With Subcutaneous Tocilizumab:
Results From a Randomized, Controlled
Trial. Arthritis Rheumatol. 2018

Pablos JL et al. Efficacy of tocilizumab
monotherapy after response to combined
tocilizumab and methotrexate in patients
with rheumatoid arthritis: the randomised
JUST-ACT study. Clin Exp Rheumatol. 2019
Edwards CJ et al. Tapering versus steady-
state methotrexate in combination with
tocilizumab for rheumatoid arthritis:
a randomized, double-blind trial.
Rheumatology (Oxford). 2018

Cohen SB et al. Methotrexate withdrawal
in patients with rheumatoid arthritis
who achieve low disease activity with
tofacitinib modified-release 11 mg once
daily plus methotrexate (ORAL Shift): a
randomised, phase 3b/4, non-inferiority
trial. The Lancet Rheumatology. 2019
Lillegraven S et al. Effect of Half-Dose
vs Stable-Dose Conventional Synthetic
Disease-Modifying Antirheumatic Drugs
on Disease Flares in Patients With
Rheumatoid Arthritis in Remission: The
ARCTIC REWIND Randomized Clinical
Trial. Jama. 2021

Klarenbeek NB et al. Discontinuing
treatment in patients with rheumatoid
arthritis in sustained clinical remission:
exploratory analyses from the BeSt study.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Annals of the Rheumatic Diseases. 2011
Kuijper TM et al. Tapering conventional
synthetic DMARDs in patients with early
arthritis in sustained remission: 2-year
follow-up of the tREACH trial. Ann Rheum
Dis. 2016

Wevers-de Boer KV et al. Determinants of
reaching drug-free remission in patients
with early rheumatoid or undifferentiated
arthritis after one year of remission-
steered treatment. Rheumatology
(Oxford). 2015

Akdemir G et al. Clinical and radiological
outcomes of 5-year drug-free remission-
steered treatment in patients with early
arthritis: IMPROVED study. Ann Rheum
Dis. 2018

Chan SJ et al. What Are the Preferences
of Patients With Rheumatoid Arthritis
for Treatment Modification? A Scoping
Review. Patient. 2020.

Chan SJ et al. Tapering Biologic Therapy
for Rheumatoid Arthritis: A Qualitative
Study of Patient Perspectives. Patient.
2020

Verhoef LM et al. The patient perspective
on biologic DMARD dose reduction in
rheumatoid arthritis: a mixed methods
study. Rheumatology (Oxford). 2018
Hewlett S et al. Dose reduction of biologic
therapy in inflammatory arthritis: A
qualitative study of patients’ perceptions
and needs. Musculoskeletal Care. 2019
KanekoY etal. Tocilizumab discontinuation
after attaining remission in patients with
rheumatoid arthritis who were treated
with tocilizumab alone or in combination
with methotrexate: results from a
prospective randomised controlled study
(the second year of the SURPRISE study).
Ann Rheum Dis. 2018

Ledingham J et al. BSR and BHPR guideline
for the prescription and monitoring
of non-biologic disease-modifying
antirheumatic  drugs.  Rheumatology
(Oxford). 2017

Nikiphorou E et al. Indispensable or
intolerable? Methotrexate in patients
with rheumatoid and psoriatic arthritis:
a retrospective review of discontinuation
rates from a large UK cohort. Clin
Rheumatol. 2014

Sandhu A et al. Clinico-genetic model
to predict methotrexate intolerance in



61.

62.

63.

64.

65.

66.

67.

68.

rheumatoid arthritis. Clin  Rheumatol.
2020

Baker KF et al. “Living a normal life”: a
qualitative study of patients’ views of
medication withdrawal in rheumatoid
arthritis. BMC Rheumatol. 2019

Sun J et al. Investigating the safety
and compliance of using csDMARDs in
rheumatoid arthritis treatment through
face-to-face interviews: a cross-sectional
study in China. Clin Rheumatol. 2020.
Katchamart W et al. Rate and causes of
noncompliance with disease-modifying
antirheumatic drug regimens in patients
with rheumatoid arthritis. Clin Rheumatol.
2020.

Gvozdenovic E et al. DAS steered therapy
in clinical practice;  cross-sectional
results from the METEOR database. BMC
Musculoskeletal Disorders. 2016

George MD et al. Risk for Serious Infection
With Low-Dose Glucocorticoids in Patients
With Rheumatoid Arthritis. Annals of
Internal Medicine. 2020.

Morrison E et al. Attitude of rheumatoid
arthritis patients to treatment with oral
corticosteroids. Rheumatology (Oxford).
2003

Costello R et al. Patient perceptions
of glucocorticoid side effects: a cross-
sectional survey of users in an online
health community. BMJ Open. 2017
O’Mahony R et al. Withdrawal of disease-
modifying antirheumatic drugs in patients
with rheumatoid arthritis: a systematic
review and meta-analysis. Ann Rheum
Dis. 2010

69

70.

71.

72.

73.

74.

75.

Tapering DMARDs

. Markusse IM et al. Disease flares in
rheumatoid arthritis are associated with
joint damage progression and disability:
10-year results from the BeSt study.
Arthritis Research & Therapy. 2015

van Mulligen E et al. The impact of a
disease flare during tapering of DMARDs
on the lives of rheumatoid arthritis
patients. Semin Arthritis Rheum. 2020
Kuijper TM et al. Flare Rate in Patients
with Rheumatoid Arthritis in Low Disease
Activity or Remission When Tapering or
Stopping Synthetic or Biologic DMARD: A
Systematic Review. J Rheumatol. 2015

de Moel EC et al. Circulating calprotectin
(S100A8/A9) is higher in rheumatoid
arthritis patients that relapse within
12months of tapering antirheumatic
drugs. Arthritis Res Ther. 2019

Rech J et al. Prediction of disease relapses
by multibiomarker disease activity and
autoantibody status in patients with
rheumatoid arthritis on tapering DMARD
treatment. Ann Rheum Dis. 2016

Schett G et al. Tapering biologic and
conventional DMARD  therapy in
rheumatoid arthritis: current evidence
and future directions. Ann Rheum Dis.
2016

Tornero-Molina J et al. Experts document
on methotrexate use in combined therapy
with biological or targeted synthetic
disease modifying drugs in patients with
rheumatoid arthritis. Reumatol Clin. 2020.

43







