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ABSTRACT

Objectives The similarity in retention of tumour

necrosis factor inhibitors (TNFi) and tofacitinib (TOFA)

was previously reported separately by the Ontario Best
Practices Research Initiative and the Quebec cohort
Rhumadata. However, because of small sample sizes

in each registry, we aimed to confirm the findings by
repeating the analysis of discontinuation of TNFi compared
with TOFA, using pooled data from both these registries.
Design Retrospective cohort study.

Setting Pooled data from two rheumatoid arthritis (RA)
registries in Canada.

Participants Patients with RA starting TOFA or TNFi
between June 2014 and December 2019 were included. A
total of 1318 patients were included TNFi (n=825) or TOFA
(n=493).

Outcome measures Time to discontinuation was
assessed using Kaplan-Meier survival and Cox proportional
hazards regression analysis. Propensity score (PS)
stratification (deciles) and PS weighting were used to
estimate treatment effects.

Results The mean disease duration in the TNFi group was
shorter (8.9 years vs 13 years, p<0.001). Prior biological
use (33.9% vs 66.9%, p<0.001) and clinical disease
activity index (20.0 vs 22.1, p=0.02) were lower in the
TNFi group.

Discontinuation was reported in 309 (37.5%) and 181
(36.7%) TNFi and TOFA patients, respectively. After
covariate adjustment using PS, there was no statistically
significant difference between the two groups in
discontinuation due to any reason HR=0.96 (95% ClI

0.78 10 1.19, p=0.74)) as well as discontinuation due

to ineffectiveness only HR=1.08 (95% Cl 0.81 to 1.43,
p=0.61)).

TNFi users were less likely to discontinue due to adverse
events (AEs) (adjusted HRs: 0.46, 95% Cl 0.29 to 0.74;
p=0.001). Results remained consistent for firstline users.
Conclusions In this pooled real-world data study, the
discontinuation rates overall were similar. However,
discontinuation due to AEs was higher in TOFA compared
with TNFi users.

INTRODUCTION
Rheumatoid arthritis (RA) is an immune-
mediated systemic inflammatory disease

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Rheumatoid arthritis population-based retrospective
pooled cohort using data from two registries is the
major strength of this study.

= Using multiple imputation for missing data as well
as propensity score for balancing covariates be-
tween treatment arms, we reduced the risk of bias
estimate for this observational study.

= Risk of unmeasured variables and likely systematic
differences in the practice patterns of physicians
participating in two registries can be considered as
a limitation.

typically affecting the synovial membrane
of small and large joints in a symmetrical
pattern and is often associated with extra-
articular manifestations.! 2 Left untreated,
the disease frequently leads to joint damage,
loss of function and quality of life. It is also
associated with increased mortality secondary
to different comorbidities such as cardiovas-
cular events and infections. Agents targeting
tumour necrosis factor (TNF) were the first
group of agents shown to have an improved
efficacy over conventional synthetic disease
modifying antirheumatic drugs (csDMARDs)
such as methotrexate (MTX) and hydroxy-
chloroquine (HCQ). Tofacitinib (TOFA) is an
oral, small molecule drug that can be used as
an alternative to biological disease modifying
antirheumatic drugs (bDMARDs) including
tumour necrosis factor inhibitors (TNFis).
The efficacy and safety of TOFA as mono-
therapy or in combination with csDMARDs
has been compared with placebo in several
phase IIT randomised clinical trials.”® Since
TOFA approval as the first Janus kinase inhib-
itor for the treatment of RA, the effectiveness,
safety and durability of this drug in observa-
tional studies using real-world data, has been
an area of interest.”* The durability of a drug
reflects a combination of effectiveness, safety
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and tolerability and therefore a critical element in deci-
sion making regarding the utility of a drug in practice.
Unfortunately, many patients are affected by nuisance
adverse events that eventually lead to its discontinuation.

To date, the durability of TOFA versus TNFi has been
controversial. A previous study showed that TOFA to be
more durable than TNFi agents.® However, recent prelim-
inary data from several observation cohorts in contrast
have shown a similar durability of TOFA compared with
TNFi."? " The Ontario Best Practices Research Initiative
(OBRI) and Rhumadata also previously presented inde-
pendent abstracts showing similar retention of TNEFi
and TOFA.'*!'” However, due to a concern about sample
size and study power, particularly for the TOFA group,
we proposed to evaluate the discontinuation of TNFi
compared with TOFA, overall and by specific reason of
discontinuation, using pooled data from both registries.
We hypothesised that discontinuation of TOFA and TNFi
is similar. The results of this analysis could provide us
information that could help prescribers to better select
the optimal usage of these agents.

METHODS

Data sources

The OBRI is a multicente registry across Ontario, Canada,
collecting data from rheumatologists and patients with
RA at enrolment and follow-up. It incorporates rheuma-
tologist assessments from approximately one-third of the
rheumatologists in the province of Ontario. Patients are
eligible to be enrolled if they are >16 years of age at the
time of diagnosis, 218 years of age at enrolment, have a
rheumatologist confirmed RA diagnosis and have at least
one swollen joint. Enrolled patients are interviewed every
6 months by phone and seen by their rheumatologist in
routine care. At enrolment, patients are asked for their
general medical history including comorbidity status.
Rheumatologists are also expected to report any history
of previous comorbidity including cardiovascular disease
and RA disease activity including inflammatory markers,
patient global, physician global, and tender and swollen
joint counts. Data on sociodemographics, smoking status,
height, weight and any prior and current medications
are recorded during the rheumatologist enrolment visit
or the patient’s interview. Patient-reported outcomes for
functional status are also collected. At follow-up visits,
all the information mentioned previously is updated.
RA medication changes (including discontinuation
and reasons for discontinuation) between visits are also
captured. Rheumatologists report any incident of comor-
bidity and reassess disease activity during every follow-up
visits.

The Rhumadata clinical database and registry moni-
tors the clinical care of all the patients with inflam-
matory diseases seen at the Institut de Rhumatologie de
Montréal (IRM), the Centre de Uostéoporose et de rhumatologie
de Québec (CORQ) and the Clinique de santé Jacques-
Cartier (CSJC), the largest rheumatological clinics in

the province of Québec, Canada. Rhumadata has been
collecting real-world observational data since 1998. The
database currently includes the treatment history of more
than 6000 patients with inflammatory disease (RA, anky-
losing spondylitis, spondyloarthritis). Data collected at all
visits include: demographics, disease history, laboratory
values (rheumatoid factor (RF), anticirculated protein
antibody, C reactive protein (CRP) and erythrocyte sedi-
mentation rate (ESR)), all disease activity scores (disease
activity score — CRP and ESR, clinical disease activity index
(CDAI) and simplified disease activity index (SDAI)),
patient report outcomes (PROs) including health assess-
ment questionnaire disability index (HAQ-DI), morning
stiffness, patient global evaluation of disease activity,
patient evaluation of pain and physician global evalu-
ation of disease activity. Comorbidities including, but
not limited to, cardiovascular disease, diabetes, high
blood pressure, cancer and infections are also collected.
Medication usage for disease control are entered in the
database (start and termination data as well a reason for
termination).

Study population and data collection
For this study, patients with RA enrolled in the OBRI
and Rhumadata registries starting their TOFA or TNFi
between 1 June 2014 and 31 December 2019 (defined as
end of study) were included. 1 June was chosen because
the first approval date of TOFA was 14 June 2014. This
allowed us to avoid selection bias as it allowed for an
equal chance of choosing either TNFi or TOFA. Patients
were followed from treatment start until discontinuation,
death, loss to follow-up or last visit, whichever came first.
The discontinuation date was defined as the first missed
dose of therapy. Temporary stops of <180 days and <30
days after which the patients restarted the same medi-
cation as individual TNFi or TOFA, respectively, were
counted as continuous use. We have used temporary stop
definition in our previous publications from two regis-
tries, 111819

In the OBRI, using a case report form at each visit,
physicians report changes to medications and reason for
any discontinuations. Reasons for discontinuation are
reported as one of the following: (1) primary failure (lack
of response), (2) secondary failure (failure to maintain
response after 3 months loss of response), (3) adverse
event, (4) reimbursement issues, (5) patient decision, (6)
physician decision, (7) improvement, (8) completed treat-
ment, (9) dosage change, (10) pregnancy and (11) other.
In Rhumadata, data are collected at all visits from the
respective clinics. Patients provide responses to all PRO
questionnaire using an electronic touch pad or a tablet.
All disease and medication changes that have occurred
since the last visit are entered into the database, and the
treating physician assesses the following: (1) primary
failure (lack of response), (2) secondary failure (failure
to maintain response after 3 months loss of response),
(8) adverse event, (4) reimbursement issues, (5) patient
decision, (6) physician decision, (7) improvement,
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(8) completed treatment, (9) dosage change and (10)
pregnancy.

For this study, dosage change was not considered a
reason for discontinuation. Ineffectiveness was defined as
treatment discontinuation due to primary or secondary
failure.

Statistical analysis

All analyses were conducted on the primary analysis popu-
lation. Descriptive statistics specifically mean and SD for
continuous variables and counts and proportions for cate-
gorical variables were generated for all baseline (defined
as start of medication) characteristics. Comparisons
between patients on TNFi versus TOFA were conducted
using the independent-samples t-test for continuous vari-
ables and the %* or the Fisher’s exact test for categor-
ical variables. We first evaluated time to discontinuation
due to any reason using adjusted Kaplan-Meier survival
analysis (non-parametric models) and Cox proportional
hazards regression (HR) analysis (parametric models) for
TNFi versus TOFA users. We additionally assessed time to
discontinuation due to only lack/loss of response and due
to only AEs by excluding other reasons. The proportional
hazards assumption was checked by including covariate
interactions with time as predictors in the Cox models.
Missing data in observational studies are common. This
complicates data manipulation and analysis and often may
produce biased and inefficient estimators. To deal with
this problem, multiple imputation (imputation chained
equation, n=20) were used to deal with missing data for
covariates at treatment start. This model is commonly
used under the assumption of missing at random. Twenty
datasets were imputed and results were combined using
Rubin’s rules.”*'

Estimating the propensity score (PS)

Here, treatment attribution is not random and may rely
on patient specific factors. We wish to reduce the bias
called ‘confounding by indication’. PS matching is a
method used to reduce bias in the estimation of treat-
ment effects with observational data sets. A PS is the
probability of treatment attribution based on selected
patient characteristics. We estimated PS for covariates
with an absolute standardised difference greater than 0.1
between the two treatment groups (table 1) to adjust for
confounding by indication. We have used this approach
in our previous published study comparing retention
TNFi versus non-TNFi."

PS implementation and discontinuation estimation

We compared discontinuation in TNFi versus TOFA users
with Cox proportional hazard regression models. Results
were presented as HRs and 95% CIs. We estimated
the treatment effect using a PS stratification (deciles)
approach, which has been shown to remove up to 90% of
the bias in the unadjusted estimate.” We also conducted
an analysis using PS weighting including the stabi-
lised inverse probability of treatment weight (SIPTW).

Stabilised weights were used to produce appropriate of
the estimated treatment effect and avoids generating
an underestimate of the variance of the estimate of the
effect caused by unstabilised IPTW.** The estimated
weights were incorporated into a Cox regression that only
included the treatment variables.

We combined multiple imputation with PS using a
Within approach. In this approach, PS individually used
to obtain treatment effect estimates in each imputation
are combined to produce an overall estimate.”® To create
a PS weighted survival curve, we applied a SAS Macro to
one imputed dataset.””

PS evaluation

We used two approaches to assess the quality of the PSs
estimated: (1) the goodness of fit for the multivariable
logistic model was assessed using a Hosmer-Lemeshow
test; (2) we also compared the distribution of PS across
the treatments within strata (deciles).

Subset analysis

We conducted two subset analyses comparing discontin-
uation of TOFA with and without MTX and TNFi with
and without MTX. Concomitant MTX use was defined as
MTX use for at least 80% of the time the patient was also
using TNFi or TOFA. Although arbitrary, we mimic the
use of an 80% threshold to differentiate adherent from
non-adherent patients, as proposed by Haynes.*®

Sensitivity analysis
To check the consistency of the results, we repeated the
analyses in first line users of TOFA or TNFi.

All statistical analyses were conducted using SAS V.9.4
(SAS Institute).

Patient and public involvement
Patients or the public were not involved in this specific
research project.

RESULTS

Patient sociodemographics and clinical characteristics

Overall study population

A total of 1318 patients (721 in the OBRI and 597 in the
Rhumadata) started TNFi or TOFA on or after 1 June
2014 (figure 1), among whom 825 (62.6%) were being
treated with TNFi (list of individual TNFi is provided in
online supplemental table S1 and the remaining (37.4%)
with TOFA. The average age (SD) of the total cohort
was 57.6 (12.6) years, with the majority of patients being
female (n=1067; 81.0%). At baseline, the mean (SD) RA
duration in the total cohort was 10.5 (9.8) years, with the
majority of patients being RF positive (n=843; 68.3%).
The mean (SD) CDAI was 20.9 (12.0), and HAQ-DI was
1.2 (0.7). The mean (SD) number of comorbidities was
0.9 (1.2) for the whole cohort. Fifty-four per cent of
patients had no prior exposure to bDMARDs (biological
naive). The number of patients on concurrent metho-
trexate (MTX) was 746 (56.6%) (table 1).
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Table 1

Patient baseline characteristics: overall and by treatment group

Primary data before
multiple imputation

Absolute standard difference between
two treatment groups after multiple
imputation

Total* TNFi* TOFA* Before propensity After propensity
(n=1318) (n=825) (n=493) P value score (SIPTW) score (SIPTW)

Gender, female (%) 1067 (81.0) 650 (78.8) 417 (84.6) 0.01 0.15 0.03
Age (years), mean+SD 57.6+12.6 56.5+13.1 59.5+11.5 <0.001 0.24 0.05
Disease duration (years) n=1315 n=824 n=491

Mean+SD 10.5+9.8 8.9+9.3 13.0+10.1  <0.001 0.42 0.03
Positive RF n=1234 n=775 n=459

Positive (%) 843 (68.3) 507 (65.4) 336 (73.2) 0.01 0.16 0.05
SDAI n=713 n=416 n=297

Mean+SD 22.2+12.3 21.2+11.7 23.6+12.7 0.01 0.15 0.02
CDAI n=787 n=457 n=330

Mean+SD 20.9+12.0 20.0+11.7 22.1+12.4 0.02 0.13 0.02
HAQ-DI n=927 n=563 n=364

Mean+SD 1.2+0.7 1.2+0.7 1.3£07 0.002 0.14 0.03
ESR n=993 n=598 n=395

Mean+SD 21.0£19.0 20.2+17.8 22.3+20.7 0.08 0.11 0.08
Number of main comorbidity n=664 n=373 n=291

Mean+SD 0.9+1.2 0.8+1.1 0.9+1.2 0.54 0.07 -
Patients with no prior use of 708 (53.7) 545 (66.1) 163 (33.1) <0.001 0.69 -
biologicals
Number of prior biologicals used, 1.38+1.54 1.03+x1.19 1.97+1.84 <0.001 0.61 0.03
mean+SD
Patients with at least 80% time using 746 (56.6) 497 (60.2) 249 (50.5) <0.001 0.20 0.02
MTX, n (%)
Patients with at least 80% time using 446 (33.8) 312 (37.8) 134 (27.2) <0.001 0.23 0.02
HCQ
Patients with at least 80% time using 177 (13.4) 92 (11.2) 85 (17.2) <0.001 0.18 0.08
LEF
Concomitant use of steroids 396 (30.0) 226 (27.4) 170(34.5) 0.007 0.15 0.08

Bold: statistically significant p values <0.05.

*Number of available data (N) was presented when the complete data were not available.

CDA\, clinical disease activity index; ESR, erythrocyte sedimentation rate; HAQ-DI, health assessment questionnaire disability index; HCQ,
hydroxychloroquine; LEF, leflunomide; MTX, methotrexate; RF, rheumatoid factor; SDAI, simplified disease activity index; SIPTW, stabilised
inverse probability of treatment weight; TNFi, tumour necrosis factor inhibitor; TOFA, tofacitinib.

TNFi versus TOFA treatment

Key differences in patient sociodemographics, clinical
and medication profiles by type of therapy (TNFi vs
TOFA) are summarised in table 1. Patients treated with
TNFi were significantly younger compared with TOFA
users (mean 56.5 vs 59.5 years; p<0.001). Patients in the
TOFA group were more likely to be female (84.6% vs
78.8%; p=0.03). No other significant sociodemographic
differences were observed between groups.

With respect to clinical and medication profiles,
compared with patients treated with TNFi, those treated
with TOFA were more likely to have a longer mean
disease duration (13.0 vs 8.9 years; p<0.001), more likely
to be RF positive (73.2% vs 65.4%; p=0.01), less likely to

be bDMARDs naive (33.1% vs 66.1%, p<0.001), less likely
to use concomitant MTX (50.5% vs 60.2%; p<0.001) and
HCQ (27.2% vs 37.8%; p<0.001) and more likely to use
steroids (34.5% vs 27.4%; p=0.007) and leflunomide
(LEF) (17.2% vs 11.2%; p<0.001) (table 1). Furthermore,
atbaseline, patients on TOFA had significantly worse phys-
ical function, as indicated by the higher mean HAQ-DI
(1.3 vs 1.2; p=0.002). There was no statistically significant
difference for the mean number of comorbidity between
two groups (0.8 vs 0.9; p=0.54).

The absolute standardised difference between the two
treatment groups at baseline was more than 10% for age,
gender, RA duration, RF positivity, CDAI, SDAI, HAQ-DI,
number of prior biologicals used, HCQ, MTX, LEF and
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Figure 2 Propensity score weighted survival curves for time to discontinuation of TNFi versus TOFA. TNFi, tumour necrosis

factor inhibitor; TOFA, tofacitinib.

groups. However, the univariable analysis showed that
patients in the TNFi group were significantly less likely to
discontinue their medication due to AEs compared with
patients in the TOFA group (unadjusted HR=0.44 (95%
CI0.29 to 0.67, p=0.0002)).

Figure 2 shows the time to discontinuation by type of
treatment. After using the PS weighted survival curve,
no significant differences were observed in terms of
discontinuation due to any reason (figure 2a; HR=0.97
(95% CI 0.79 to 1.19, p=0.67)), or due to ineffective-
ness (figure 2b; HR=1.07 (95% CI 0.81 to 1.42, p=0.70)).
The difference in discontinuation due to AEs between
TNFi and TOFA remained significant after using the PS
weighted survival curve (figure 2c; HR=0.48 (95% CI 0.30
to 0.76, p=0.003)).

On adjustment for stratification (deciles) and stabilised
IPTW across 20 multiple imputed datasets for Cox regres-
sion models, estimated HRs for discontinuation due to
any reason was not significant between the two treatment
groups as shown in the table 2 (stratification: HR=0.96
(95% CI 0.78 to 1.19, p=0.74); stabilised IPTW: HR=0.96
(95% CI0.79 to 1.15, p=0.64)).

In terms of specific reasons for discontinuation, no
significant difference was observed for discontinuation
due to ineffectiveness (stratification: HR=1.08 (95% CI
0.81 to 1.43, p=0.61); stabilised IPTW: HR=1.06 (95% CI
0.82 to 1.37, p=0.65) ). However, compared with the TOFA
treatment group, discontinuation due to AEs was statis-
tically significantly lower in the TNFi treatment group
(stratification: HR=0.46 (95% CI 0.29 to 0.74, p=0.001),
stabilised IPTW: HR=0.51 (95% CI 0.34 to 0.77, p=0.001))
(table 2).

Results for first line users also remained consistent, with
no differences in discontinuation of TOFA and TNFi due
to any reason or ineffectiveness but higher discontinua-
tion of TOFA due to AEs (online supplemental table S2).

Discontinuation of TOFA with and without MTX

With data restricted to TOFA users, we compared discon-
tinuation of combination therapy (with MTX) versus
monotherapy (without MTX) undertake covariate adjust-
ment using PSs. There was no significant difference in
discontinuation due to any reason (stratification: HR=1.10
(95% CI 0.81 to 1.50, p=0.52); stabilised IPTW: HR=0.94
(95% CI 0.71 to 1.24, p=0.67)), ineffectiveness (stratifi-
cation: HR=1.34 (95% CI 0.87 to 2.05, p=0.17); stabilised
IPTW: HR=0.97 (95% CI 0.66 to 1.40, p=0.85)), or AEs
(stratification: HR=0.87 (95% CI 0.48 to 1.57, p=0.63);
stabilised IPTW: HR=1.03 (95% CI 0.59 to 1.78, p=0.92))
(table 3). The results were consistent after repeating the
analyses for first line users (data not shown).

Discontinuation of TNFi with and without MTX

Similar results were found for TNFi combination therapy
versus TNFi monotherapy after adjusting for PSs. There
was no significant difference in discontinuation due to
any reason (stratification: HR=1.20 (95% CI 0.94 to 1.53,
p=0.15); stabilised IPTW: HR=1.05 (95% CI 0.84 to 1.30,
p=0.68)), ineffectiveness (stratification: HR=1.39 (95%
CI 0.99 to 1.97, p=0.06); stabilised IPTW: HR=1.20 (95%
CI 0.89 to 1.62, p=0.23)) or adverse events (stratification:
HR=1.04 (95% CI 0.52 to 2.06, p=0.91); stabilised IPTW:
HR=0.81 (95% CI 0.45 to 1.45, p=0.47)) (table 4). The
results were consistent after repeating the analyses for
firstline users (data not shown).

DISCUSSION

This real-world observational study directly compared
drug discontinuation in patients with RA starting TNFi
versus TOFA, overall and stratified by reason for discon-
tinuation. Similar to other real-world studies,8 912 e

found that patients starting TOFA were older, had longer
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disease duration, had a higher proportion of prior
biologic use, had higher disease activity and were more
commonly using it as monotherapy when compared with
the TNFi group.

The most common reason for discontinuation in our
study was ineffectiveness in both the TNFi (54.7%) and
TOFA (53.6%) groups. Finckh et al’ in 2020 reported
a similar proportion of discontinuations for these two
treatment groups. In addition, Bechman et af’ in 2020
reported 52% of patients discontinued their first TNFi,
40% due to ineffectiveness and 41 % due to adverse events.

The results of our study suggest that after adjusting
for differences in baseline characteristics (through PSs),
discontinuation for all reasons is similar in patients
with RA starting TNFi agents and those starting TOFA.
Harnett et al'® in 2016, in a real-world retrospective study,
also found comparable persistence for TOFA treatment
compared with adalimumab, abatacept and etanercept
treatments. A recent study from Australia using real-
world data from 1950 RA-matched patients also showed
that the persistence and effectiveness of TOFA is similar
to biological agents."”” Similar to our study, the median
treatment persistence was comparable for TOFA and
biological agents (34.2 vs 33.8 months). However, the
median drug survival was higher in Canada compared
with Australia (50 months vs 34 months). Similar crude
discontinuation was found in TOFA and TNFi groups in a
study conducted using the Swiss Clinical Quality Manage-
ment registry that included almost 2000 patients starting
TOFA, TNFi or non-TNFi. However, after adjusting for
some potential confounding factors, they found a higher
risk of discontinuation due to any reason (HR 1.29 (95%
CI 1.14 to 1.47)) and due to ineffectiveness ((HR: 1.59
(95% CI 1.33 to 1.89)) in TNFi users compared with
TOFA users.”

We found the discontinuation of TNFi due to adverse
events was lower when compared with TOFA. Similar to
our findings, Finckh ef al’ in 2020 found lower discontinu-
ation due to adverse events in TNFi compared with TOFA
users (adjusted HR: 0.76, 95% CI 0.59 to 0.98).

ORAL Surveillance study (open label) also showed that
risk of major adverse cardiovascular events and malig-
nancy was higher in the combined TOFA doses (3.4%
and 4.2%, respectively) compared with TNFi users (2.5%
andg%.9%, respectively) in patients with RA over 50 years
old.

Other real-world studies have shown a higher risk
of severe infection and herpes zoster for TOFA users
compared with other biologics. Pawar et al, in 2020, in a
multidatabase cohort study, found that the risk of hospi-
talisations due to serious infection in patients with RA
using TOFA was higher (propensity adjusted HR: 1.41
(95% CI 1.15 to 1.73)) compared with etanercept and
lower compared with infliximab (propensity adjusted HR
(0.81, 0.65-1.00))." Curtis et al'® in 2016, in a real-world
study, showed that after multivariable adjustment, the risk
for HR associated with TOFA was 2.01 (95% CI 1.40 to
2.88) compared with abatacept.

The percentage of patients in our study who discon-
tinued TOFA due to adverse events was 9.3% (46/493),
which is similar to that reported in most of the literature
(3.2%-9.6%).'° *1-3% However, some studies have shown
a higher percentage of discontinuation due to adverse
events.”® ¥ For example, Pope et alin 2019, in a long-term
extended study found 25.7% of patients discontinued
TOFA due to any adverse events and 17.8% discontinua-
tion due to drug-related adverse events.”’

One possible explanation for the higher discontinua-
tion due to AEs for TOFA (9.3%: 46/493) compared with
TNFi users (4.7%: 39/825) could be the much higher use
of steroids found in the TOFA group who stopped their
medication due to adverse events (22/46: 48% in TOFA
vs 11/39: 28% in TNFi users). However, our propensity-
adjusted models comparing TNFi versus TOFA discontin-
uation would have taken into account this difference in
steroid use between treatment groups.

Similar to our study, two observational studies reported
that most of the TOFA users had previously used biolog-
ical agents and 3.5%-6.0% of them discontinued them
due to adverse events.'” *® Regarding the difference in
discontinuation between monotherapy and combina-
tion therapy (with and without MTX), we found similar
retention for both TOFA user groups. Other studies have
also found no significant differences in improvement of
disease activity when comparing TOFA used with and
without MTX." "

In this pooled analysis, we found no significant differ-
ence in discontinuation between TNFi with and without
MTX. In a previous study, we showed a non-significant
trend towards lower discontinuation for any reason
for the csDMARD/bDMARD group compared with
bDMARD monotherapy group (HR 0.76, 95% CI 0.55 to
1.05)."® Other real-world studies have shown contrasting
results. Finckh et al’ showed that TNFi maintenance
was decreased when prescribed without concomitant
c¢sDMARDs (HR: 1.27 (95% CI 1.08 to 1.49)). Soliman
et alin 2011 found lower discontinuation for TNFi+MTX
compared with TNFi monotherapy.” A new study from
the British Society for Rheumatology Biologic Register
also showed that patients receiving TNFi monotherapy
were more likely to discontinue TNFi compared with
patients receiving TNFi with MTX.*” However, their find-
ings were only significant for the <75 years old cohort but
not for the older cohort. Reed et alin 2019 showed that
the CDAI LDA/remission was significantly higher, and
mean pain score at 6 months was significantly lower, for
patients receiving TNFi combination therapy compared
with TNFi monotherapy.” However, they did not find a
significant difference among patients who started TNFi as
a fourth-line treatment.’

One possible explanation for these inconsistent results
from studies on TNFi mono and combination therapy
may be the difference in the definition used for combi-
nation MTX therapy. While we defined concomitant
use of MTX as using MTX for at least 80% of the time
while receiving TNFi, there was no clear definition of
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concomitant use in the other studies. Another possible
explanation is that one-third of the TNFi patients in our
study were etanercept users, which have been shown to
have the same risk of discontinuation when monotherapy
and combination therapy are compared.” Favalli et al,*’
in 2016, in a long-term treatment study, also showed that
the median survival for both etanercept monotherapy
and combination therapy were similar (>53.5 months).

Strengths of our study include using multicentre data,
controlling for disease severity, comorbidities and demo-
graphics to balance measured prognostic factors by
adjusting our models for PSs (stratification and SIPTW).

There are some limitations of this study. Given the
lack of randomisation, the estimates might be biased as
some patient and physician variables were unmeasured.
Additionally, there are likely systematic differences in the
practice patterns of physicians participating in the OBRI
and Rhumadata. There may have been differences in the
number of follow-up visits from both registries, but we
did include registry as a covariate. In terms of reported
adverse events, our data limited to difference in the gran-
ularity of safety data from both registries, precluding
an accurate description. We also did not investigate the
discontinuation due to other reason in this study.

In summary, this study demonstrates that discontinua-
tion of therapy is similar in patients started on TNFi and
TOFA therapies. There was no significant difference in
discontinuation between groups due to ineffectiveness.
However, we found a significant difference in discontin-
uation due to adverse events. Further analyses are still
needed to complement this information.
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