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Abstract

Objective: We assess the clinical and structural impact at two years of progressively spacing
tocilizumab (TCZ) or abatacept (ABA) injections versus maintenance at full dose in patients
with rheumatoid arthritis in sustained remission.

Methods: This multicenter open-label noninferiority (NI) randomized clinical trial included
patients with established rheumatoid arthritis in sustained remission receiving ABA or TCZ at
a stable dose. Patients were randomized to treatment maintenance (M) at full dose (M-arm) or
progressive injection spacing (S) driven by the Disease Activity Score in 28 joints every 3
months up to biologics discontinuation (S-arm). The primary end point was the evolution of
disease activity according to the Disease Activity Score in 44 joints during the 2-year follow-
up analyzed per protocol with a linear mixed-effects model, evaluated by an NI test based on
the one-sided 95% confidence interval (95% CI) of the slope difference (NI margin 0.25).
Other end points were flare incidence and structural damage progression.

Results: Overall, 202 of the 233 patients included were considered for per protocol analysis
(90 in S-arm and 112 in M-arm). At the end of follow-up, 16.2% of the patients in the S-arm
could discontinue their biologic disease-modifying antirheumatic drug, 46.9% tapered the
dose and 36.9% returned to a full dose. NI was not demonstrated for the primary outcome,
with a slope difference of 0.10 (95% CI 0.10-0.31) between the two arms. NI was not
demonstrated for flare incidence (difference 42.6%, 95% CI 30.0-55.1) or rate of structural
damage progression at two years (difference 13.9%, 95% CI -6.7 to 34.4).

Conclusion: The Towards the Lowest Efficacious Dose trial failed to demonstrate NI for the
proposed ABA or TCZ tapering strategy.



INTRODUCTION

Over the last two decades, the treatment strategy in rheumatoid arthritis (RA) has
considerably evolved. Biologic disease-modifying antirheumatic drugs (bDMARDSs) have
greatly improved RA outcomes, and sustained remission is an achievablegoal.1 Long-term
drug maintenance is usual in patients with RA who have achieved remission. However, some
authors emphasized that drug maintenance may result in patient over treatment because the
dose to maintain remission is potentially different from doses required to induce remission.2—
5Furthermore,b DMARDs may represent a certain burden for patients with RA.6Additionally,
bDMARDs were found to be associated with increased risk of infection: the overall incidence
of serious infections in patients with RA receiving bDMARDs ranged from3 to 7 per 100
patient-years, with no major differences among the different classes of biologics.7
Furthermore, the risk of a subsequent infectious episode is increased three- to five-fold for
patients receiving bDMARDSs.8An increased risk of cancer is also suspected, particularly non
melanoma skin cancers with tumor necrosis factor inhibitor (TNFi) treatment.9Finally,
bDMARDs are expensive.10The reimbursement of these treatments varies among countries,
and the treatments may represent a significant financial burden for patients andsociety.11

Hence, recent international clinical practice guidelines recommended considering a careful
and progressive tapering of bDMARDs in the case of sustained remission (after
glucocorticoid discontinuation and eventually conventional synthetic DMARD[csDMARD]
tapering).12,13Thus, bDMARD tapering in patients with RA in sustained remission is
frequently discussed and was considered feasible when applying the treat-to-target and tight-
control strategies.14-16Most published studies have investigated TNFi tapering and
discontinuation but provided contradictory results. Most failed to demonstrate noninferiority
(NI in terms of the incidence offlares.17-22 Two studies demonstrated NI for the primary
outcome but also found a significantly increased rate of flare or structural damage
progression.16,23

The amount of evidence on the potential benefit of non-TNFi bDMARD tapering is more
limited. Tocilizumab (TCZ) is a monoclonal antibody targeting the interleukin-6 receptor. The
first observational study of patients enrolled in a long-term extension phase of a TCZ clinical
trial, the Drug free REmission/low disease activity after cessation of tocilizumab (Actemra)
Monotherapy (DREAM)study, showed that TCZ discontinuation resulted in high flare rates,
with 35.1% of patients in sustained remission at week 24 and only13.4% at 1 year.24 The
Study on Abatacept and Tocilizumab Attenuation (SONATA) retrospective exploratory
cohort study found that tapering TCZ or abatacept (ABA), a co-stimulation molecule blocking
cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), was possible at 12 months in only
42% and 27% of patients with RA, respectively, and that complete discontinuation was
achievable in10% of patients for both treatments.25Conversely, change in the Disease
Activity Score in 28 joints (DAS28) or Health Assessment Questionnaire (HAQ) scores at 6
and 12 months did not significantly differ between patients with a dose reduction and those
with the usual care.25To date, no randomized control trial (RCT)has been implemented to
bring more robust conclusions. There-fore, the Towards the Lowest Efficacious Dose
(ToLEDo) trial aimed to assess the NI of progressively spacing TCZ or ABA driven by
DAS28 versus maintenance at full dose on disease activity, relapse, structural lesion
progression, and function in patients with established RA in sustained remission.



MATERIALS AND METHODS

Study design.

ToLEDo is a multicenter open-label two-arm NIRCT of patients with RA who achieved
remission with TCZ or ABA treatment as monotherapy or combined with methotrexate or
leflunomide. The study methodology followed the Prospective Randomized Open Blinded
End Point methodologic recommendations.26This trial was approved by the Committee for
the Protection of Persons lle-de-France 1 on January 12, 2012 (number 12-780) and was
registered at ClinicalTrials.gov (NCT01557374). For a list of CRI-IMIDIATE Network
members, see Appendix A.

Patients.

All patients included had to fulfill the following criteria: age>18 years; RA diagnosis
according to the  American College  of  Rheumatology-EULAR 2010
criteria27,documentedDAS28-erythrocyte sedimentation rate (DAS28ESR)<2.6 for at least6
months; no documented structural damage progression on x-rays for at least 1 year; ongoing
treatment with TCZ or ABA at as table dose for at least 1 year, used in combination with a
csDMARD or as monotherapy; prednisone at a stable low dose (ie,<5mg/day);and the ability
to provide informed written consent. Of note, similar inclusion criteria have been chosen in
RCTs aiming to assess the possibility of tapering bDMARDSs in RA, such as Spacing of TNF-
blocker injections in Rheumatoid Arthriti S Study (STRASS) or Dose REduction Strategy of
Subcutaneous TNF inhibitors (DRESS).14Exclusion criteria were ongoing participation in
another RCT for RA, planned surgery within the coming 2 years, ongoing or planned
pregnancy, no health insurance coverage, a language barrier, and being under guardianship.
Patients or the public were not involved in the design, conduct, or reporting of our research.

Randomization.

The randomization list was computer generated, balanced by blocks of variable and
undisclosed size, and stratified according to the center and biologic (TCZ or ABA).Patients
were randomly assigned in a 1:1 ratio to progressive spacing (S) of TCZ or ABA driven by
DAS28 (S-arm) versus maintenance (M) at full dose (M-arm). Concealment of the study
group assignments was achieved with the use of a centralized, secure, interactive, Web-based
response system (CleanWeb, Tele medicine Technologies) that was accessible from each
study center.

Procedures.

Treatments of interest were used at their labeled doses (Supplementary Material 1).28,29In
the M-arm, patients were to remain on the labeled dosage of TCZ or ABA(as well as
csDMARD in case of combination). All comedications, including corticosteroids, had to



remain unchanged during the2-year follow-up. In the S-arm, bDMARD injections were
progressively spaced every 3 months according to a predetermined four-step algorithm based
on the DAS28ESR, up to bDMARD discontinuation at step 4. Spacing was reversed to the
previous step in case of an RA flare, defined as DAS28ESR>3.2(detailed algorithm in
Supplementary Material 1). Similarly, all other co-medications had to remain unchanged
during the2-year follow-up. This procedure was consistent with tapering algorithms from
previous RCTs conducted with TNFi in RA.14,17

Outcomes.

Patients were followed up every 3 months for2 years (details in Supplementary Material 2).
The primary endpoint was change in RA disease activity as assessed by theDAS44.30 Disease
activity was measured by an assessor who was unaware of the randomization arm, clinical
assessment, and treatment administration and management. Several secondary end points
were considered: change in RA disease activity as assessed by the DAS28;flare and major
flare frequency atl and 2 years, defined, respectively, as a resumption of RA inflammatory
activity resulting in a DAS28ESR>3.2 andDAS28ESR>3.2 not recovered at the visit 3 months
later despite bDMARD re-escalation at a previous step; and structural damage progression at
1 and 2 years assessed according to the van der Heijde—modified Sharp score (VSHS) on
radiographs of hands, wrists, and forefeet performed at inclusion and 1- and 2-yearfollow-up.
Significant radiographic progression was defined as VSHS change (AvSHS) greater than or
equal to the smallest detectable change (SDC) (SDC 6.9 points at 2 years).31Finally,the HAQ
Disability Index (HAQ-DI) was used to assess functional limitation at baseline, 6, 12, 18, and
24 months of follow-up. The two arms were compared for change in the HAQ-DI from
baseline to 2 years.

Statistical analysis.

This trial was designed to detect NI based on the slope of DAS44 score measured from
baseline to2-year follow-up in the S-arm versus the M-arm. The primary analysis compared
the difference between the slopes. Under the assumption of an SD of 0.65 for the DAS44
score in patients with RA,32a correlation of 0.25 between DAS44 measures, and nine
repeated DAS44 measures (every 3 months), we needed105 patients per arm to demonstrate
the NI defined by an NI margin of 0.25 points of the DAS44 score, with power of 90%and
alpha risk of 5%. To account for the 10% potential lost to follow-up, we planned to include
232 patients (116 per arm). Two population sets were considered: intention to treat (ITT) and
per protocol (PP).

For the primary outcome analysis, disease activity was modeled with a linear mixed-effects
model to account for repeated measurements in the same individual and the action of time in
treatment strategies in the two arms. The NI of the S-arm versus the M-arm was evaluated by
an NI test based on the one-sided 95% confidence interval (95% CI) of the slope difference of
DAS44 evolution. Two-sided precision 95% Cls were also provided. A sensitivity analysis
was performed, considering the use or not of co-medications with csDMARDs (methotrexate,
leflunomide, sulfasazaline, or hydroxychloroquine) at baseline. A full description of



secondary outcome analyses (evolution ofDAS28, flares, major flares, structural damage
progression, and evolution of HAQ-DI) is provided in Supplementary Material 3.

Multiple imputations were used in ITT analyses to replace missing values, assuming that data
were missing at random; a sensitivity analysis was performed without imputing missing data
in ITT analyses. No imputation was applied in PP analyses. All analyses were performed with
R (R Core Team 3.5.0; 2019R Foundation for Statistical Computing).

Anonymous participant data are available under specific conditions. Proposals will be
reviewed and approved by the sponsor, scientific committee, and staff based on scientific
merit and absence of competing interests. Once the proposal has been approved, data can be
transferred through a secure online platform after the signing of a data access agreement and a
confidentiality agreement.

RESULTS

Study population and tapering procedure.Overall,233 patients were recruited in 31 centers in
mainland France and Monaco from March 1, 2012, to May 31, 2016. Five patients with drew
consent before receiving the first dose of the allocated intervention, which led to 228 patients
in the ITT population. A total of 165 patients (72.%) received TCZ and 63 (27.6%)ABA. Four
patients were lost to follow-up after the baseline visit, and 22 showed major deviation from
the protocol (Supplementary Material 4). Thus, the PP population included202 patients: 90 in
the S-arm and 112 in the M-arm (Figurel).Among them, 148 (73.4 %) received TCZ and 54
(26.6%) ABA.

Patient baseline characteristics are in Tablel. In the PP population, patients were mostly
female (n = 155, 76.7%); the mean age was 55.7 years (SD 12.4 years). Patients frequently
had established and severe RA, with a mean RA duration 0f13.4 years (SD 9.1 years), erosive
disease in 160 (80.4%), rheumatoid factor positivity in 160 (81.2%), and anticitrullinated pep-
tide antibody positivity in 155 (79.9%). Additionally, a substantial proportion of patients had
received previous lines of bDMARDs: one for 51 patients (25.3%), two for 47 (23.3%), and at
least three for 47 (23.3%). ABA and TCZ were mostly prescribed with methotrexate (n = 120,
59.4%). In the M-arm, almost all patients continued their medication unchanged; only one
patient switched to another bDMARD because of loss of efficacy. In the S-arm, according to
the tapering algorithm, 41 patients (36.9%) in the ITT population could not taper their
bDMARD during the 2-yearfollow-up, but 70 (63.1%) could taper or discontinue their
bDMARD (Figure2). Tapering was more frequent in patients receiving ABA. Six of the 117
patients in the S-arm (4 receiving ABA and 2 TCZ) experienced loss of efficacy of the



ongoing bDMARD at a mean £ SD delay of 18.9 + 5.6 months from inclusion and did not
respond to bDMARD re-escalation, so they switched to another b DMARD.

Randomized patients:
N=233
/ N\
// \\
Spacing arm: Maintenance arm:
N=117 N=116
Consentwithdrawn: N=3 +—— + Consentwithdrawn: N=1
ITT population: ITT population:
N=114 N=115
TCZ:N=79 TCZ: N=86
ABA: N=34 ABA: N=29
l\,;\?r?ntol f?r:lflrdi’; ’:;21 Loss to follow-up: N=2
Ma;orgdyewatlon: N=21 ot
PP population: PP population:
N=90 N=112
TCZ: N=64 TCZ: N=84
ABA: N=26 ABA: N=28

Figure 1. Flow chart of the patients in the trial. A major deviation was defined as a situation in which the inclusion criteria were not fulfilled (except
for language barrier, minor fluctuation of Disease Activity Score in 28 joints before inclusion, no stable doses of methotrexate or glucocorticoids
before inclusion) and/or a deviation from the tapering strategy likely to have an impact on the evaluation of the primary outcome. Three patients
(two in the S-arm and one in the M-arm) had missing data for Disease Activity Score in 44 joints and were therefore removed from the PP primary
outcome analysis. ABA, abatacept; [TT, intention to treat; M-arm, maintenance arm; PP, per protocol; S-arm, spacing arm; TCZ, tocilizumab.

Primary outcome analysis.

The primary analysis was performed PP in 199 patients; 3 patients had missing data for the
primary outcome. The slope difference between the curves representing the evolution of
DAS44 in the S-arm and M-arm during the 2-year follow-up was 0.10 (95% CI—0.10 to 0.31)
in the whole population, 0.34 (95% CI-0.07 to 0.74) in the ABA subgroup, and 0.02 (95%
CI-0.22 to 0.26) in the TCZ subgroup (Figure3). The upper limit of the one-sided 95% CI of
the slope difference exceeded the NI margin of 0.25 in the whole population and ABA
subgroup (0.28 and 0.68, respectively) but not in the TCZ subgroup, for whom the upper limit
was 0.22 (P=0.032).Thus, NI was achieved in the TCZ subgroup but not demonstrated in the
whole population or in the ABA subgroup. Similar findings were found on ITT analyses
(Supplementary Material 5)as well as PP and ITT analyses regarding the evolution of DAS28
(Figure3 and Supplementary Material 6) and sensitivity analysis taking into account the use or
not of co-medication at baseline(Supplementary Material 7).

Secondary outcomes analyses.

In the PP population, 60 patients experienced disease flare in the S-arm (n = 42 0f90 [46.7%]
receiving TCZ, and n = 18 of 90, [20.0%] receiving ABA), corresponding to a cumulative
flare incidence of 66.6%. In the M-arm, 26 patients experienced flare (ie, cumulative flare
incidence of 23.6%). The difference in flare incidence between the two arms was +42.6%
(95% CI 30.0-55.1), +44.2% (95% CI120.3-68.1), and +41.8% (95% CI 27.0-56.6) in the
whole population and ABA and TCZ subgroups, respectively (Figure4). NI was not
demonstrated, including in the sensitivity analysis taking into account whether or not baseline
co-medication was used (Supplementary Material 8). Factors remaining significantly



‘ers Boeue ers A SyA ALN0d 340] Sapun 1L Celrn ol UN0O W0 U evS SIS LOLSE) DIOIELr B Iy SR JYLE D LRSS WY [ 0SCI0E JIC ‘dd EX0

associated with increased risk of flare were allocation to the S-arm (hazard ratio [HR] 3.30,

95%ClI 2.11-5.17), baseline HAQ score (HR 1.10, 95% CI 1.03-1.18 for each additional 0.5

points), and baseline ESR (HR 1.03, 95% CI11.01-1.05) (Table2 and Supplementary Material

9).
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Similarly, major flares were more frequent in the S-arm than M-arm: 15 in the S-arm (n = 8 of
90 [8.9%] receiving TCZ and n = 7 of 90 [7.8%] ABA), corresponding to a cumulative
incidence of 16.85%, and 8 in the M-arm (cumulative incidence 7.27%). The difference
between the two arms was +9.6% (95% CI 0.4-18.7),+15.8% (95% CI-5.0 to 36.6), and
+6.7% (95% CI-3.0 to 16.4) in the whole population and ABA and TCZ sub-groups,
respectively, as compared with the M-arm (Figure4). NI was not demonstrated, including in
the sensitivity analysis taking into account whether or not baseline co-medication was used
(Supplementary Materials 8 and 10).

In the multivariable Cox model, an increased risk of major flare was associated with ESR at
baseline (HR 1.04, 95% CI1.01-1.07), DAS44 (HR 4.21, 95% CI 1.66-10.72), and HAQ
score (HR 1.21, 95% CI 1.08-1.36), and decreased risk of major flare was associated with the
absence of swollen joints (HR 0.09,95% CI 0.02-0.35) (Table 2 and Supplementary Material
9).

The concordance was good between the radiograph readers in terms of evaluating
radiographic damage (Supplementary Material 11).Overall, 80 patients (44 in the M-arm and
36 in the S-arm), whose baseline characteristics did not substantially differ from the whole PP
population (Supplementary Material 12), had radiograph data at inclusion and at least one of
the two reading times and were considered for radiographic damage analysis. A total of 62
patients (34 in the M-arm and 28 in the S-arm) were considered for the analysis of
radiographic progression at 2 years. Mean baseline vSHS was 40.8 (SD 59.6) in the S-arm
and 35.8(SD 57.6) in M-arm. The progression between baseline and two years was 5.0 in the
S-arm and 2.5 in the M-arm, corresponding to a difference of 2.5 (95% CI-0.3 to 5.3); NI was
not demonstrated (Supplementary Material 13).
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Figure 2. Therapeutic regimen at the end of follow-up in the spacing arm for the intention-to-treat population. Step 0 refers 10 the standard dose
of biologic, steps 1 to 3 refer to a tapered dose, and step 4 refers to the compiete discontinuation of biologic disease-modifying antirheumatic
drugs. Of note, two patents had messing data for the taperng step at the end of follow-up.

The rate of patients with structural damage progression at2 years withAvSHS greater than
SDC was 28.6% in the S-arm and 14.7% in the M-arm, corresponding to a difference 0f13.9%
(95% CI-6.7 to 34.4); the upper limit of the one-sided95% CI was 31.1%, and NI was not
demonstrated. A multivariable logistic regression model identified independent risk factors
for radiographic progression at 2 years: the number of erosions at baseline (odds ratio 0.11,
95% CI 0.02-0.54) and allocation to the S-arm (odds ratio 5.80, 95% CI 1.24-27.09)
(Table2andSupplementary Material 14).

Overall, 194 patients with complete data for the HAQ-DI at baseline and at least once during
the follow-up were included in the analysis of the evolution of HAQ-DI: 106 in the M-arm
and88 in the S-arm. The mean baseline HAQ-DI was 0.5 in the M-arm and 0.6 in the S-arm.
At the end of the 2-year follow-up, the difference in evolution of HAQ-DI between the two
arms was0.0 (95% CI-0.1 to 0.1). The upper limit of the one-sided 95%CI of the slope
difference was 0.08, so NI was demonstrated (Supplementary Material 15).

Safety.

Adverse events reported during the study are in Supplementary Material 16. Overall, 82
adverse events (72.6%) occurred in the S-arm and 78 (67.8%) in the M-arm. The most
frequent adverse event was symptoms suggesting a flare (n = 174, 76.3%), which was
significantly more frequent in the S-arm than in the M-arm (n = 100 [88.5%] vs n = 74
[64.4%];P= 0.01). The difference in serious adverse events did not significantly differ
between the two arms (n = 18 [15.7%] in the M-arm vs n = 12 [10.6%] in the S-arm; P=



0.261). Serious infections were more frequent in the M-arm than in the S-arm (n = 13[11.3%)]
vs n = 4 [3.5%]; P= 0.026). Overall, three deaths occurred during follow-up: two in the M-
arm and one in the S-arm. One death was related to a pulmonary infection in a context of
amyotrophic lateral sclerosis, the second one was related to a pulmonary infection
complicated by pulmonary and heart failure, and the third patient had a history of chronic
pulmonary disease and was found dead at home.
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Figure 3. Evolution of (1) DAS44 and (2) DAS28 between the two trial arms. (A) S-arm versus M-arm in the whole popuation. (B) S-arm versus
M-arm in the toclizumab subgroup. (C) S-arm versus M-arm in the abatacept subgroup. Nota bene: the graphical representations of the predicted
models are accompanied by their 95% confidence intervals (in gray for the maintenance arm and in light red for the spacing arm). DAS?28, Disease
Activity Score in 28 joints; DAS44, DAS in 44 joints; M-arm, maintenance arm;, S-arm, spacing am.

DISCUSSION

In this open-label RCT aiming to evaluate the NI of a progressive spacing strategy of TCZ
and ABA compared with maintenance at full dose, 60% of patients in the spacing arm were
able to space or discontinue their treatment at the end of the 2-yearfollow-up. However, we
could not demonstrate NI between the two arms for the main or any of the secondary study
out-comes (ie, evolution of disease activity according to DAS44 orDAS28, occurrence of
flare and major flare, and radiographic progression). Therefore, bDMARD tapering and
discontinuation in patients with established RA can result in risk of flare and potential
structural damage progression.
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This study has several strengths. First, to our knowledge, it is the first RCT aiming to assess
the possibility of tapering TCZ or ABA, for which the published data are limited. Indeed,
previous studies, such as DREAM or SONATA, were retrospective or had no control



group.24,25,33Second, our trial proposed a progressive and DAS-driven tapering strategy,
whereas the two previous studies used an abrupt discontinuation of TCZ, which could explain
why the outcomes in these studies were worse than inourfindings.24 Although guidelines
report that tapering of bDMARDs would be a relevant strategy in patients in sustained
remission when drug tapering is considered,12,13 our study suggests no benefit when this
strategy is applied to patients receiving TCZ or ABA.

Table 2. Results of the multivariable Cox models for risk of flare and
major flares and the multivariable logistic regression model for radio-
graphic progression in the intention-1o-treat population™

Variable Dala Pvalue
Hares, HR (95% 1)
Randomization to the S arm 3.30{2.11 517) <0.001"
HAQ score (for each 1.10(1.03-1.18) 0.005°
additional 0.5 points)
DAS28 at baseline =2.6 1.35(0.56 3.26) 051
FSR 1.03(1.01-1.05) 0.007*
DASA4 al baseline =1.6 1.65(0.90-3.02) 0125
Major flares, HR (95% CI)
FSR 1.04(1.01-1.07) 0.016%
HACQ) score (for each 1.21(1.08-1.36) 0.002*
additional 0.5 points)
Absence of swollen joints 0.09 (0.02-0.35) <0.001*
DAS44 at baseline =1.6 421 (1.66-10./2) 0.00/*
Randomization to the S arm 2.07(0.89 481) 0.081
Treatment with TC/ 052 (0.23-1.19) 0131
Radiographic progression, OR (95% (1)
Erosions 0.11(0.02 0.54) 0.004"
Randomization to the S-arm 5.80(1.24-27.09) 0.016°
Disease duration, years 0.90(0./8-1.03) 0.092
ESR 1.06(0.98 1.15) 0.142

*95% Cl, 95% confidence interval; DAS, Disease Activity Score; ESR,
erythrocyte sedimentation rate; HAQ, Health Assessment Question-
naire; HR, hazard ratio; OR, odds ratio; S-arm, spacing arm; TCZ,
tocilizumab,

* Pvalues < 0.05 are significant.

However, our study also has several limitations. First, we found several deviations from the
protocol (21 in the S-arm and one in the M-arm), which could explain a lack of power to
demonstrate NI of the S-arm for the primary outcome and for secondary out-comes (and
particularly radiographic progression). These deviations occurred mainly between the
inclusion and the first follow-up visit and were due to misunderstanding the tapering strategy.
Second, we included patients with long-standing and severe RA; indeed, the mean disease
duration was 13.4 years, 80% of participants had erosions and positive autoantibodies at the
time of inclusion, and patients had taken a median of three previous DMARDs before TCZ or
ABA. Thus, these patients were more likely to experience flare and structural damage
progression with spacing of TCZ or ABA. Therefore, our results are probably not
generalizable to patients with early and biologic-naive RA who might have displayed better
outcomes with the tapering strategy. In addition, although the tapering strategy was
progressive and DAS-driven, we cannot exclude it was a little bit too fast for patients with
severe RA (some physicians are likely to prefer 6-month steps).



Despite these limitations, our results agree with current knowledge on bDMARD
discontinuation strategy. Trials assessing a disease activity—driven tapering strategy for TNFi
treatment, such as STRASS or ARCTIC REWIND, did not demonstrate NI in terms of flare
occurrence: flares occurred in 76.6% and 63%of patients tapering the TNFi, respectively,
versus 46.5% and5% of patients maintaining bDMARDs at a full dose.17,190nlythe DRESS
trial demonstrated NI of tapering compared to maintenance strategy for major flares but not
short-termflares.14Thus,whatever the bDMARD, patients with RA seem likely to experience
flare during the spacing procedure.

Similarly, NI of the S-arm was not demonstrated in terms of structural damage progression;
however, radiographic progression did not significantly differ between the two study arms
which limits the conclusions. Nonetheless, our findings agree with previous studies of TNFi
treatment.14, 17

Functional impairment, assessed by the HAQ-DI, was the only factor for which NI was
reached. The implication of this result is ambiguous; given that NI was not demonstrated for
structural damage progression, an impact of the tapering strategy on functional capacities
remains possible. In studies of TNFi treatment, despite no significant difference in HAQ-DI
between spacing and maintenance strategies, NI was not demonstrated.14, 17

NI was only demonstrated for the primary outcome analysis in the TCZ subgroup; however,
this result should be interpreted with caution, given that NI was not demonstrated for this sub-
group in any secondary end-point analyses. Nevertheless, tapering TCZ might be feasible, and
this question should be studied in a dedicated trial.

Finally, regarding safety, to our knowledge, this is the first study showing potentially fewer
severe adverse events in the spacing versus maintenance arms in terms of
infectiousevents.14-22 Actually, the common thinking for safety issues is a phenomenon
called* depletion of the susceptible, ”where by people at risk of the most common treatment
side effects are likely to experience them in the first months after treatment initiation;
consequently, patients with adequate and durable responses to the treatment are those with a
low risk profile. 34

Our findings indicate that, as shown in many other chronic diseases, drug tapering can lead to
disease reactivation, including severe flares and progression.35, 36 Despite significant
progress in RA therapeutic management, drug-free remission remains rare, estimated at not
more than 10% to 15% of patients,37, 38 and an RA cure seems to remain unattainable.4
However, this suggestion does not indicate that overtreatment is not possible for some
patients 2; some patients do maintain remission with reduced bDMARD doses, so achieving
“remission at the lowest efficacious dose” could become the new relevant target to reach in
RA care. Therapeutic drug monitoring (ie, monitoring the bDMARD plasma concentration)
could be helpful in this purpose and may be more relevant than injection spacing with a fixed
dose.39 This move would have a positive impact on patient outcomes as well as societal (ie,
economic) burden. An economic analysis of the trial is currently ongoing, which will enable
us to assess whether the spacing strategy is associated with higher costs because of poorer



disease control or whether it reduces care-related costs while maintaining a quality of life
comparable to the maintenance strategy.

In conclusion, the ToLEDo trial did not demonstrate NI of the proposed ABA or TCZ
tapering strategy compared to maintaining full-dose therapy. The results for all outcomes are
consistent and, as they stand, cannot support the recommendation to space TCZ and ABA
injections in patients with advanced or erosive RA. Nevertheless, there seemed to be a
positive signal for TCZ, which needs to be confirmed by a dedicated trial.
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