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ABSTRACT

Objective To compare the effectiveness of tocilizumab
(TCZ) and tumour necrosis factor (TNF) inhibitors (TNFi) as
monotherapy or in combination with conventional synthetic
disease-modifying antirheumatic drugs (DOMARDs) in
patients with rheumatoid arthritis (RA) after the use of at
least one biologic DMARD (bDMARD).

Methods We included patients with RA having used

at least one bDMARD from 10 European registries. We
compared drug retention using Kaplan-Meier and Cox
models and Clinical Disease Activity Index (CDAI) change
over time with mixed-effects models for longitudinal data.
The proportions of CDAI remission and low disease activity
(LDA) at 1year were compared using LUNDEX correction.
Results 771 patients on TCZ as monotherapy (TCZ mono),
1773 in combination therapy (TCZ combo), 1404 on TNFi
as monotherapy (TNFi mono) and 4660 in combination
therapy (TNFi combo) were retrieved. Crude median
retention was higher for TCZ mono (2.31 years, 95% Cl
2.07 t0 2.61) and TCZ combo (1.98 years, 95%Cl 1.83

t0 2.11) than TNFi combo (1.37 years, 95% Cl 1.30 to
1.45) and TNFi mono (1.31 years, 95%Cl 1.18 to 1.47).

In a country and year of treatment initiation-stratified,
covariate-adjusted analysis, hazards of discontinuation were
significantly lower among patients on TCZ mono or combo
compared with patients on TNFi mono or combo, and TNFi
combo compared with TNFi mono, but similar between

TCZ mono and combo. Average adjusted CDAI change was
similar between groups. CDAI remission and LDA rates were
comparable between groups.

Conclusion With significantly longer drug retention and
similar efficacy to TNFi combo, TCZ mono or combo are
reasonable therapeutic options in patients with inadequate
response to at least one bDMARD.

To cite: Lauper K,
Nordstrom DC, Pavelka K,
et al. Ann Rheum Dis

2018;77:1276-1282.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic systemic
autoimmune disease characterised by joint inflam-
mation and structural damage. The management

of RA has dramatically changed with the use of
biologic disease-modifying antirheumatic drugs
(bDMARDs). Tocilizumab (TCZ) is a human-
ised anti-interleukin (IL)-6 receptor antibody that
has shown efficacy in reducing signs and symp-
toms of RA and in preventing the progression of
structural damage and loss of function.'® TCZ is
licensed for the treatment of patients with RA with
inadequate response to conventional synthetic
DMARD:s (csDMARDs) and/or bDMARDs.” Most
international recommendations advocate the use
of bDMARDs in combination with methotrexate
(MTX) or other csDMARDs in case MTX is not
tolerated or contraindicated.® However, data
derived from various patient registries show that
bDMARDs are prescribed as monotherapy in up
to 30% of patients, due to patient’s preference or
occurrence of intolerance to csDMARDs.”™'® The
ACT-RAY study examined the efficacy and safety of
switching to TCZ monotherapy or adding TCZ to
MTX in patients with active disease despite MTX
therapy. The results at 24 weeks showed that effi-
cacy was largely similar in both treatment arms,'”
but this first analysis and later follow-up during
2 vyears overall suggested that TCZ performed
better in combination with MTX than as mono-
therapy."® '’ In a §2-week prospective, randomised
controlled study, adding TCZ to MTX more rapidly
achieved remission than switching to TCZ mono-
therapy, in patients with RA refractory to MTX.*
In the FUNCTION randomised placebo-controlled
trial in early arthritis, the combination of MTX and
TCZ seemed to be more efficacious than TCZ in
monotherapy, but the study was not powered to
detect difference between these groups.”! On the
other hand, a study combining several European
registries found that TCZ as monotherapy (TCZ
mono) had similar effectiveness as compared with
TCZ in combination with MTX and/or csDMARDs
when assessed as changes in Clinical Disease
Activity Index (CDAI) and Disease Activity Score
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28 (DAS28) from baseline values.” The ADACTA study demon-
strated in a head-to-head randomised controlled trial setting
that TCZ monotherapy was superior to adalimumab mono-
therapy for reduction of signs and symptoms of RA in patients
for whom MTX was deemed inappropriate.”* However, one of
the criticisms of this study is that adalimumab was used as mono-
therapy, which does not represent the best comparator since
TNF inhibitors (TNFi) are notoriously more efficacious when
used in combination with MTX.?% Since TCZ is largely used
as a second-line bDMARD in numerous countries, we decided
to compare the effectiveness of TCZ and TNFi as monotherapy
or in combination with csDMARDs in patients with inadequate
responses to at least one bDMARD followed longitudinally in
10 European registries, with a special interest in the comparison
between TCZ mono and TNFi in combination with csDMARDs
(TNFi combo).

METHODS

The TOCERRA collaboration of registries (TOcilizumab Collab-
oration of European Registries in RA) is an investigator-led,
industry-supported project aiming at evaluating clinical aspects
of TCZ use in patients with RA. Each registry obtained ethical
approval for the use of anonymised data for research in their
local ethics committee. TOCERRA includes data from 10 coun-
tries (see online supplementary table S1). All patients included
in the different registries and starting treatment with TCZ or
any TNFi between 16 January 2009 and 1 January 2017 were
considered eligible for the present study. Inclusion criteria were
diagnosis of RA established by a rheumatologist, being aged 18
years or more, having used at least one bDMARD, baseline
information on prior use of bDMARDs or ¢sDMARDs and
information on concomitant use of csDMARDs. When patients
had several treatment courses with either TCZ or TNFi, all
treatment courses were used and statistical models included a
stochastic term to account for the non-independence of the data.

Exposure of interest

bDMARDs were classified either as monotherapy or in combi-
nation therapy with any csDMARDs, depending on the presence
of concomitant csDMARDs at baseline. The main exposures
of interest were TCZ or TNFi as monotherapy or in combi-
nation with one or several csDMARDs. We also performed
three secondary analyses. In the first, we carried out addi-
tional detailed analysis between TCZ mono and TNFi combo.
In another secondary analysis, patients treated with TNFi and
MTX as the only csDMARD were further categorised as having
low-dose MTX (<10mg/week), medium dose (10-15mg/
week) versus high dose (>15mg/week), yielding four groups
(TCZ mono, TNFi combo MTX low dose, TNFi combo MTX
medium dose, TNFi combo MTX high dose). Finally, patients
treated with TNFi were categorised by their type of concomi-
tant csDMARD (only MTX, MTX +another csDMARD, other
c¢sDMARD without MTX).

Study outcomes
Our main focus was drug retention and the change of disease
activity in terms of CDAI following initiation of bDMARD:s.
Drug retention reflects both effectiveness and tolerance of a
drug and is reliably assessed in all registries.”* %" It was defined as
the time from the start date of TCZ or TNFi treatment until the
treatment discontinuation date plus one dispensation interval. If
treatment had not been discontinued, retention was censored at
the date of the last reported follow-up visit.

CDAI was considered both as a continuous outcome over
time and as a measure of remission or low disease activity (LDA)
at 1year, using the validated thresholds.” ?* The frequency of
assessments in most available registries did not allow for shorter
evaluations of remission or LDA. We used the CDAI as a measure
of disease activity instead of the DAS28 to avoid an assessment
bias in favour of TCZ that has a strong impact of acute phase
reactants.’® We also used the DAS28-eythrocyte sedimentation
rate (ESR) as a secondary outcome measure.

Covariates

The baseline covariates considered were sex, age, disease dura-
tion, number of previously used bDMARDs, seropositivity
(presence of rheumatoid factor (RF) or anticyclic citrullinated
peptide antibodies), glucocorticoid (GC) use and daily dosage,
functional disability (Health Assessment Questionnaire (HAQ)),
DAS28-ESR, year of treatment initiation and country of registry.
Seropositivity was operationally defined as positive if RF and/
or anticitrullinated protein antibody were positive according to
each national registry, negative if both were negative and missing
if one was missing and the other was negative. This algorithm is
designed to limit misclassification of exposure and assign sero-
negative status to patients with missing data.

Statistical methods

Baseline characteristics across treatment were compared using
generalised estimating equations, to account for the nested
structure of the data, since patients could have several treat-
ment courses and come from separate centres (registers). Drug
retention was analysed using Kaplan-Meier and Cox models. In
the Cox models, the baseline hazards were allowed to vary by
country of registers and year of treatment initiation, and a cluster
term was added to account for the fact that the same patients
could have both TNFi and TCZ treatment. Missing covariates
were imputed using multiple imputations with chained equa-
tions. CDAI and DAS28 change over time were analysed with
mixed-effects models for longitudinal data. The frequency of
disease remission or LDA under treatment was assessed at 1-year
post-treatment start. When no observed values within a 3-month
window were available, they were interpolated using a quadratic
interpolation for each patient. The proportions of patients
reaching remission or LDA by treatment group were then esti-
mated using frequency and proportion (raw estimates) and
corrected for drug discontinuation using the LUNDEX index
(index combining the proportion of patients fulfilling specific
response criteria with the proportion of patients still adhering
to therapy).’!

RESULTS

A total of 8308 eligible treatment courses were retrieved before
January 2017, including 771 TCZ mono, 1773 TCZ in combi-
nation therapy (TCZ combo) (87.5% of all TCZ by intravenous
administration), 1404 TNFi mono and 4660 TNFi combo. All
registries contributed patients to both the TCZ and TNFi groups
(mean proportion of TCZ patients across registries: 38.8%,
range: 9.2%-73.7%). Among TNFi patients, 24.8% were on
adalimumab, 15.1% on certolizumab, 34.2% on etanercept,
15.8% on golimumab and 10.0% on infliximab. On average,
TCZ patients were slightly older, had longer disease duration
and more previous bDMARDs. Baseline disease characteristics
were slightly more severe in TCZ patients, with higher HAQ
values, higher patient global assessment and higher C reactive
protein levels (table 1). Patients in monotherapy (TCZ and
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Table 1 Patient characteristics at baseline
TCZ mono TCZ combo TNFi mono TNFi combo

N 77 1773 1404 4660
Age, year (median, IQR) 55.8 (47.5, 64.5) 55.4 (46.8, 62.2) 54.5 (45.3, 63.8) 54.3 (44.0,61.9)
Female gender, N (%) 639 (82.9%) 1421 (80.2%) 1165 (83.2%) 3718 (79.9%)
Disease duration, year (median, IQR) 10.2 (4.6,17.2) 9.0 (4.3,15.3) 8.7 (3.7,15.6) 7.9 (3.4, 14.6)
Seropositivity (RF and/or ACPA), N (%) 458 (83.7%) 1134 (83.0%) 689 (79.5%) 2772 (80.8%)
Previous bDMARDs, N (%)

1 301 (39.0%) 737 (41.6%) 822 (58.5%) 3204 (68.8%)

2 256 (33.2%) 572 (32.3%) 276 (19.7%) 641 (13.8%)

>3 214 (27.8%) 464 (26.2%) 306 (21.8%) 815 (17.5%)
Glucocorticoids, N (%) 193 (25.0%) 893 (50.4%) 308 (21.9%) 2625 (56.3%)
Glucocorticoids dose, mg/day (median, IQR) 5.0 (4.0, 10.0) 5.0 (5.0, 10.0) 5.0 (5.0, 7.5) 5.0 (5.0, 7.5)
Concomitant csDMARD, N (%)

MTX = 931 (52.5%) = 2097 (45.0%)

MTX-+other 363 (20.5%) 1421 (30.5%)

Other 479 (27.0%) 1142 (24.5%)
DAS28 41(1.7) 4.6 (1.4) 4.1(1.4) 4.0 (1.4)
CDAI 233 (15.9) 27.7 (14.8) 22.6 (15.3) 21.4(14.4)
HAQ 1.3(0.7) 1.4(0.7) 1.2(0.8) 1.1(0.8)
TJC (over 28 joints) 7.7(7.2) 9.1 (6.8) 7.5 (6.9) 6.8 (6.3)
SJC (over 28 joints) 6.0 (6.0) 7.4 (6.0) 5.9 (5.9) 5.9 (5.6)
ESR (mm/hour) 29.6 (25.5) 34.4(26.7) 27.6 (23.8) 26.5 (22.6)
CRP (mg/L) 16.7 (26.8) 19.9 (26.6) 16.4 (25.5) 14.9 (21.4)
Patient global assessment 5.5(2.8) 6.0 (2.5) 5.5(2.7) 5.1(2.7)
Physician global assessment 4.1 (2.5) 5.1 (2.4) 4.2 (2.5) 4.0 (2.4)

Values are mean (SD) when not specified.

ACPA, anticitrullinated protein antibody; bDMARD, biologic disease-modifying antirheumatic drugs; CDAI, Clinical Disease Activity Index; combo, combination therapy; CRP, C
reactive protein; csDMARD, conventional synthetic DMARD; DAS28, Disease Activity Score 28; ESR, erythrocyte sedimentation rate; HAQ, Health Assessment Questionnaire; mono,
monotherapy; MTX, methotrexate; RF, rheumatoid factor; SJC, swollen joint count; TCZ, tocilizumab; TJC, tender joint count; TNFi, tumour necrosis factor inhibitor.

TNFi) had less GCs than patients in combination therapy. Base-
line characteristics of patients of the subanalysis by dose of MTX
are in online supplementary table S2.

Crude median drug retention (figure 1) was higher for TCZ
mono (2.31 years, 95%CI 2.07 to 2.61) or combo (1.98 years,

1.0 = TCZ mono
= = TCZ combo
3 + TNFi mono
e - = TNFi combo
0.8
06
0.4 —
0.2
0.0
T T T T
0 1 2 3 4 5
Years
Figure 1  Kaplan-Meier curves of drug discontinuation by biologics

and presence or not of concomitant conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs). TCZ combo, tociluzimab in
combination with csDMARDs; TCZ mono, tocilizumab as monotherapy;
TNFi combo, TNF inhibitor in combination with csDMARDs; TNFi mono,
TNF inhibitor as monotherapy.

95%CI 1.83 to 2.11) than TNFi combo (1.37 years, 95% CI
1.30 to 1.45) or mono (1.31 years, 95% CI 1.18 to 1.47). Among
TNFi combo patients, crude median retention by concomitant
csDMARD was 1.55 years (95% CI 1.43 to 1.64) for MTX, 1.36
years (95%CI 1.24 to 1.57) for MTX +another csDMARD and
1.09 years (95% CI 1.00 to 1.23) for sDMARD other than MTX
(see online supplementary figure S1A). Among TNFi combo
patients with MTX as the only concomitant csDMARD (n with
available MTX dose=1520), median drug retention was 1.27
years (95% CI 1.04 to 1.62) for patients with low dose of MTX
(<10 mg/week, n=170), 1.33 years (95%CI 1.10 to 1.57) for
patients with medium dose of MTX (10-15 mg/week, n=697)
and 1.64 years (95% CI 1.44 to 1.82) for patients with high dose
(>15 mg/week, n=653) (see online supplementary figure S1B).

In a country and year of treatment initiation-stratified, covari-
ate-adjusted analysis, we found that hazards of discontinuation
of TCZ mono or combo were significantly lower than for TNFi
mono or combo, and lower for TNFi combo than mono but
similar between TCZ mono and combo (table 2).

When comparing TCZ mono with TNFi combo, TCZ mono
was stopped more frequently for ineffectiveness than TNFi
combo (24.0% vs 13.9%), whereas discontinuation was equally
often recorded for adverse events in TCZ mono-treated and
TNFi combo-treated patients (13.0% vs 13.6%). However,
most of the causes of treatment discontinuation were recorded
as ‘other’ by the treating physicians, which may include patient
preference, remission and pregnancy, as well as a combination of
causes (TCZ mono=56.0%, TNFi combo=42.6%). Among the
TCZ mono group, 50 treatment courses (6.5%) were changed
to include a concomitant csDMARD at some point. Conversely,
among the TNFi combo group, 313 treatment courses (6.7%)
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Table 2 Multivariable analysis of drug discontinuation.

HR 95%Cl P values
TCZ mono vs TNFi combo 0.78 0.70 to 0.86 <0.001
TNFi mono vs TNFi combo 1.15 1.06t0 1.23 <0.001
TCZ mono vs TCZ combo 0.96 0.86 to 1.08 0.53
TCZ mono vs TNFi mono 0.65 0.58 to 0.74 <0.001
TCZ combo vs TNFi combo 0.70 0.65 t0 0.76 <0.001
TCZ combo vs TNFi mono 0.65 0.59t0 0.72 <0.001

Adjusted by age, gender, disease duration, seropositivity, number of previous
biologic disease-modifying antirheumatic drugs, glucocorticoids at baseline, Disease
Activity Score 28 at baseline, Clinical Disease Activity Index at baseline, Health
Assessment Questionnaire at baseline.

combo, combination therapy; mono, monotherapy; TCZ, tocilizumab; TNFi, tumour
necrosis factor inhibitor.

were modified to stop the csDMARD for at least some visits
(more than one-fourth of the visits). Shorter disease duration,
higher past number of bDMARDs, concomitant GC treatment
and higher HAQ at baseline were significantly associated with
greater risk of discontinuation (see online supplementary table
S3). The hazards of discontinuation were also significantly lower
when comparing TCZ mono patients (HR 0.75, p<0.001) with
TNFi patients treated with a high dose of MTX (>15 mg/week)
(see online supplementary table S3, right columns).

CDAI score significantly decreased over time in the four
different groups, and the decrease was not significantly
different between them (table 3). The average adjusted CDAI
change at 1year was of —3.54 for TNFi mono patients, —3.34
for TNFi combo patients, —3.68 for TCZ combo and —3.58
for TCZ mono patients. When comparing TCZ mono versus
TNFi combo, shorter disease duration, higher number of past
bDMARDs, higher HAQ at baseline and concomitant GC treat-
ment were associated with higher CDAI at any time during
follow-up (see online supplementary table S4). The pattern of
findings was similar when comparing TCZ mono patients with
TNFi patients treated with a high dose of MTX (see online
supplementary table S4, right columns), though number of past
bDMARDSs became non-significant.

Two hundred and fifty-one TCZ mono, 737 TCZ combo,
375 TNFi mono and 1995 TNFi combo patients were still
under treatment with CDAI information at 1year and could be
included in the LUNDEX calculation. CDAI rates were relatively
similar between groups, although CDAI LDA rates seemed lower
in TNFi mono patients. However, this trend was not reflected in
the CDAI remission rates (figure 2). In contrast, DAS28 remis-
sion and LDA at 1year (LUNDEX corrected) were considerably
higher in TCZ patients compared with TNFi patients (see online
supplementary figure S2). For TCZ mono vs TNFi in combination

Table 3 Multivariable analysis of CDAI over time

Coeff 95%Cl P values
TCZ mono vs TNFi combo 0.17 —-1.33 10 1.66 0.83
TNFi mono vs TNFi combo -0.23 -1.06 t0 0.60 0.59
TCZ mono vs TCZ combo -0.21 —1.2410 0.83 0.70
TCZ mono vs TNFi mono -0.47 -1.60 to 0.66 0.41
TCZ combo vs TNFi combo 0.09 -0.56 t0 0.74 0.79
TCZ combo vs TNFi mono 0.21 —0.7410 1.16 0.67

Adjusted by age, gender, disease duration, seropositivity, number of previous
biologic disease-modifying antirheumatic drugs, glucocorticoids at baseline, Health
Assessment Questionnaire at baseline.

Coeff, coefficient; combo, combination therapy; mono, monotherapy; TCZ,
tocilizumab; TNFi, tumour necrosis factor inhibitor.

with MTX, across doses of MTX, CDAI remission and LDA rates
remained similar after LUNDEX adjustment (see online supple-
mentary figure S2). They also remained similar across the type of
concomitant csDMARD with TNFi. Conversely, DAS28 remis-
sion and LDA rates were higher in TCZ mono than for TNFi
patients, across type of concomitant csDMARD or MTX doses
after LUNDEX adjustment (see online supplementary figure S4).

DISCUSSION

Our study is one of the largest comparing TCZ and TCZ mono
and TCZ combo, and one of the first that compared TCZ mono
versus TNFi combo in a large population of patients with RA
who used at least one bDMARD. The results showed that drug
retention was significantly longer with TCZ than TNFi, even
when TCZ was used as monotherapy and TNFi in combination
therapy. The clinical effectiveness, as assessed by CDAI changes
and CDALI responses, were similar in all treatment groups. In
contrast, as expected, changes in DAS28 and DAS28 responses
were significantly better in TCZ than in TNFi-treated patients.
Altogether, the results indicate that TCZ mono or combination
therapy are valuable therapeutic option in patients with an inad-
equate response to bDMARD:s.

The patient populations differed in terms of baseline charac-
teristics with older patients, longer disease duration, higher HAQ
and more previous bDMARD failure in the TCZ groups. These
results are consistent with other studies showing that bDMARDs
as monotherapy are usually prescribed to more difficult-to-treat
patients.” 132 However, despite these differences, drug effective-
ness as assessed by CDAI was similar in the two groups, whereas
drug retention was longer with TCZ compared with TNFi what-
ever the mode of administration (monotherapy or combination
therapy). Patients in monotherapy either with TCZ or TNFi had
also less GCs than patients in combination therapy, indicating
that patients treated as monotherapy have a different profile in
terms of disease characteristics and comorbidities. However, the
results regarding drug retention and efficacy were adjusted for
the use of GCs.

Although bDMARD retention was higher in TCZ than in
TNFi-treated patients, the effectiveness of these treatments,
based on the CDAIL was not significantly different. This discrep-
ancy suggests that either CDAI does not allow a comprehensive
assessment of drug efficacy, the presence of a difference of toler-
ance between the two treatment groups, which was apparently
not identified in our study, or that retention probably captures
something that is not evaluated by CDAI, such as patient or
physician preference. For example, it is possible that some minor
adverse events, not recorded in the registries but sufficient to
discourage patients to continue their treatment, can partly
account for the difference. It is also possible that TCZ treat-
ment, being used after several bDMARDs failure, is maintained
even if not achieving the ideal target due to the lack of treatment
alternatives.

Considering similar effectiveness in terms of CDAI and reten-
tion to the TCZ combination therapy, TCZ mono may also be
suitable for patients who cannot tolerate csDMARDs or in whom
these treatments are contraindicated. Indeed, although MTX is
still the mainstay of RA therapy, up to 30% of patients discon-
tinue MTX because of preference® ™’ or toxic effects.*® *” Thus,
there is a need to provide patients with effective alternatives.
As consistently reported, contrary to monotherapy with either
adalimumab or etanercept, the efficacy of TCZ mono is higher
than MTX alone.® ** ** Furthermore, TCZ mono was superior
to adalimumab as monotherapy in patients with inadequate
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Figure 2 Clinical Disease Activity Index (CDAI) remission or low disease activity (LDA) at 1year by biologics and presence or not of concomitant
conventional synthetic disease-modifying antirheumatic drugs (csDMARDs). Two hundred and fifty-one TCZ mono, 737 TCZ combo, 375 TNFi mono
and 1995 TNFi combo patients were still under treatment with CDAI information at 1year and could be included in the LUNDEX calculation. TCZ
combo, tocilizumab in combination with csDMARDs; TCZ mono, tocilizumab as monotherapy; TNFi combo, TNF inhibitors in combination with

c¢sDMARDs; TNFi mono, TNF inhibitors as monotherapy.

response to MTX or in whom MTX was not appropriate.
Recent data from another head-to-head trial comparing adalim-
umab with sarilumab, another anti-IL-6R antibody, showed that
in monotherapy sarilumab is superior to adalimumab.’® These
results indicate that IL-6 receptor antagonists have an advantage
over TNFi when prescribed as monotherapy. Consistent with
these findings, the current European League Against Rheumatism
recommendations for the management of RA, mention that IL-6
inhibitors and Janus kinase inhibitors may have some advantage
over other bDMARDs, if patients cannot use csDMARD.* The
ACT-iON study has shown that, after an inadequate response to
csDMARDs, the efficacy and retention of intravenous TCZ was
better than TNFi, both given mostly in combination therapy.*
However, none of these studies compared TCZ mono with TNFi
combo. Furthermore, these studies did not include patients
previously exposed to TNFi and other bDMARDs.

The rate of TNFi retention was higher in patients receiving
TNFi in combination with MTX alone than with other
csDMARD. Similarly, patients treated with the highest MTX
doses had longer treatment maintenance than those receiving
TNFi with lower MTX doses. The superiority of MTX versus
other csDMARD:s is consistent with the results of previous clin-
ical trials and observational studies.'® ** *! Furthermore, MTX
has been shown to have a dose-dependent positive influence on
adalimumab efficacy.* However, in the covariate-adjusted anal-
ysis, hazards of discontinuation were still lower with TCZ mono
than in TNFi in combination with the highest dose of MTX
(>15 mg weekly) (table 2).

We found no difference in the change of CDAI over time
between TCZ and TNFi, whereas effects on DAS28 were signifi-
cantly different between groups, with more patients treated with
TCZ achieving remission or LDA. This finding is consistent with
the effect of IL-6 blockade on acute-phase reactants.*”

Our study has several limitations. We took into account only
patients who previously used at least one bDMARD, which may
reduce the external validity of our findings. However, our results
are relevant to clinical practice since TCZ, especially as mono-
therapy, is commonly prescribed in patients who had previously
been exposed to bDMARDs. Because of the observational nature

of our data, we cannot exclude potential unmeasured confounders
in the baseline characteristics for which we cannot adjust. In
particular, only a few registries captured comorbidities and we
could not include them in our analysis. The recording of causes
of discontinuation in the registries were also not detailed enough
to allow further analysis, with the great majority accounted
as ‘other reason’ than lack of effectiveness or adverse events.
Another consequence of the observational nature of the data is
that patients, initially classified as combo or mono according to
baseline data, may have either stopped the csDMARD or started
a ¢sDMARD over time. However, this misclassification bias of
the exposure seemed relatively small (~7% for TCZ mono and
TNFi combo). Finally, several studies reported poor adherence
to MTX and under-recognition of this phenomenon by treating
physicians.’ * Unfortunately, our data do not allow us to eval-
uate the importance of this phenomenon. The strengths of our
study are that we have a large sample of patients with a long
duration of follow-up and detailed data on clinical end points.
The observational setting also allows the inclusion of a diverse
population of patients from different countries without the strict
inclusion criteria generally used in randomised controlled trial.

In conclusion, our results support that TCZ mono or in combi-
nation with csDMARDs are reasonable therapeutic options in
patients with inadequate response to at least one bDMARD,
with similar effectiveness in terms of CDAI to the TNFi combi-
nation therapy but longer retention.
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