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Comparative effectiveness of first-line tumour
necrosis factor inhibitor versus non-tumour necrosis
factor inhibitor biologics and targeted synthetic
agents in patients with rheumatoid arthritis: results
from a large US registry study
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Objectives This study evaluated the comparative
effectiveness of a tumour necrosis factor inhibitor
(TNFi) versus a non-TNFi (biological disease-modifying
antirheumatic drugs (-DMARDs) and targeted synthetic
DMARDs (tsDMARDs)) as the first-line treatment
following conventional synthetic DMARDs, as well as
potential modifiers of response, observed in US clinical
practice.

Methods Data were from a large US healthcare registry
(Consortium of Rheumatology Researchers of North
America Rheumatoid Arthritis Registry). The analysis
included patients (aged =18 years) with a documented
diagnosis of rheumatoid arthritis (RA), a valid baseline
Clinical Disease Activity Index (CDAI) score of >2.8and
no prior bDMARD or tsDMARD use. Outcomes were
captured at 1-year postinitiation of a TNFi (adalimumab,
etanercept, certolizumab pegol, golimumab or
infliximab) or a non-TNFi (abatacept, tocilizumab,
rituximab, anakinra or tofacitinib) and included CDAI,
28-Joint Modified Disease Activity Score, patient-
reported outcomes (including the Health Assessment
Questionnaire Disability Index, EuroQol-5 Dimension
score, sleep, anxiety, morning stiffness and fatigue) and
rates of anaemia. Groups were propensity score-matched
at baseline to account for potential confounding.
Results There were no statistically significant
differences observed between the TNFi and non-TNFi
treatment groups for outcomes assessed, except the
incidence rate ratio for anaemia, which slightly favoured
the TNFi group (19.04 per 100 person-years) versus

the non-TNFi group (24.01 per 100 person-years,
p=0.03). No potential effect modifiers were found to be
statistically significant.

Conclusions The findings of no significant differences
in outcomes between first-line TNF versus first-line non-
TNF groups support RA guidelines, which recommend
individualised care based on clinical judgement and
consideration of patient preferences.

Rheumatoid arthritis (RA) is a chronic, progres-
sive autoimmune condition characterised by
joint damage, stiffness and swelling.! As the most
common inflammatory arthritis in adults, RA

What is already known about this subject?

» American College of Rheumatology guidelines
for the treatment of rheumatoid arthritis (RA)
recommend a treat-to-target approach that is
guided by disease stage and treatment history.

» However, based on comparisons of tumour
necrosis factor inhibitor (TNFi) agents versus
non-TNFi agents in head-to-head randomised
clinical trials, the optimal sequence of different
treatment modalities following conventional
synthetic disease-modifying antirheumatic
drugs (csDMARDs) is not established.

What does this study add?

» Real-world, comparative evidence to aid clinical
decision-making for patients who failed therapy
on csDMARDs revealed only limited differences
in baseline characteristics and clinical outcomes
between adult patients with RA initiating
treatment with a TNFi versus a non-TNFi
following csDMARDs.

How might this impact on clinical practice?

» The findings support RA guidelines which
recommend individualised care based on
clinical judgement and consideration of patient
preferences.

affects up to 1.28-1.36 million US adults (2014 esti-
mates).”” In addition to symptom relief, the aim of
treatment is normalisation or improvement in phys-
ical function, health-related quality of life and social
and work capacity. Inhibition of structural damage
is the key marker of treatment success, for which
disease-modifying antirheumatic drugs (DMARDs)
remain the mainstay modality.*

American College of Rheumatology guidelines
for the treatment of RA recommend a treat-to-target
approach that is guided by disease stage and treat-
ment history.” Initial modalities for the treatment
pathway comprise conventional synthetic disease-
modifying antirheumatic drugs (csDMARD:s), for
example, methotrexate, sulfasalazine, leflunomide
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All patients aged 218 years at time of RA diagnosis
(n=46 414)

Excluded patients not bDMARD-naive

and/or not initiating a new bDMARD
(n=38 938)

bDMARD-naive patients

initiating a new bDMARD

(n=7476)

Excluded patients not having a valid

non-remission CDAI at baseline
(n=1047)

Patients with a valid non-remission CDAI at baseline
(n=6429)

Excluded patients not having a

1-year follow-up visit
(n=1613)

Patients with a 1-year follow-up visit
(n=4816%)

Selection of eligible patients: eligible patients were selected using the 31 January 2018 version of the RA database. *bDMARD initiations
include TNFi initiations (n=4186; adalimumab: n=1464, etanercept: n=1322, certolizumab pegol: n=229, golimumab: n=139, infliximab: n=1032) and
non-TNFi initiations (n=630; abatacept: n=369, tocilizumab: n=53, rituximab n=94, anakinra: n=14, tofacitinib: n=100), bDMARD, biological disease-
modifying antirheumatic drug; CDAI, Clinical Disease Activity Index; DMARD, disease-modifying antirheumatic drug; RA, rheumatoid arthritis; TNFi,

tumour necrosis factor inhibitor.

and hydroxychloroquine, with the option of concomitant short-
term glucocorticoids for disease flares or moderate/high disease
activity.” For patients with inadequate response or intolerance to
csDMARDs, a switch to or an addition of a biologic DMARD
(b DMARD) or a targeted synthetic DMARD (tssDMARD;

presently only comprising the janus kinase (JAK) inhibitors) is
recommended;> bDMARD options broadly comprise tumour
necrosis factor inhibitor (TNFi) and non-TNFi agents (e.g. T-cell
costimulatory inhibitors, anti-B-cell agents and anti-interleukin
(IL)-6 receptor monoclonal antibodies.

Table 1 Prepropensity and postpropensity score-matched baseline characteristics

Prematching

Postmatching

TNFi* Non-TNFit Standardised ~ TNFi# Non-TNFi§ Standardised
(n=4186) (n=630) difference (n=2372) (n=593) difference
Age (years), mean (SD) 56.9 (12.7) 62.7 (13.0) —-0.44769 61.0 (12.9) 62.3 (12.8) —0.10059
Female, n (%) 3202 (76.5) 503 (79.8) -0.0807 1821 (76.8) 473 (79.8) -0.0726
White, n (%) 3443 (82.7) 511 (81.5) 0.0783 1956 (82.8) 483 (81.9) 0.10259
Duration of rheumatoid arthritis (years), mean (SD) 7.1 (8.6) 8.6(9.7) -0.15649 8.2(9.3) 8.7(9.5) —-0.0602
Rheumatoid factor positive, n (%) 1862 (71.1) 240 (69.8) 0.0291 1032 (70.2) 228 (70.4) —0.0036
Concomitant csDMARD, n (%) 3485 (83.3) 476 (75.6) 0.19129 1851 (78.0) 455 (76.7) 0.0312
Prednisone use, n (%) 1312 (31.3) 198 (31.4) -0.0019 752 (31.7) 185 (31.2) 0.0109
BMI, mean (SD) 30.1(7.2) 29.6 (7.2) 0.0668 30.0 (7.1) 29.8(7.3) 0.0377
CDAI score (0-76), mean (SD) 20.4 (13.5) 20.4(13.2) —-0.0150 19.8 (13.2) 20.1 (13.1) —0.0256
HAQ score (0-3), mean (SD) 1.0 (0.6) 1.1 (0.6) —0.0744 1.1 (0.6) 1.1 (0.6) —0.0036
Comorbidity history, n (%)
Serious infections 631 (15.1) 101 (16.0) —0.0264 373 (15.7) 95 (16.0) —0.0081
Cancer 316 (7.5) 97 (15.4) -0.24819 289 (12.2) 87 (14.7) —-0.0730
Cardiovascular disease 332(7.9) 69 (11.0) —-0.10359 238 (10.0) 64 (10.8) —-0.0248
Anaemia 128 (3.1) 29 (4.6) —0.0806 84 (3.5) 28 (4.7) —-0.0593

*Adalimumab (n=1464), etanercept (n=1322), certolizumab pegol (n=229), golimumab (n=139) and infliximab (n=1032).
tAbatacept (n=369), tocilizumab (n=53), rituximab (n=94), anakinra (n=14) and tofacitinib (n=100).

tAdalimumab (n=759), etanercept (n=734), certolizumab pegol (n=155), golimumab (n=87) and infliximab (n=637).
§Abatacept (n=352), tocilizumab (n=49), rituximab (n=88), anakinra (n=11) and tofacitinib (n=93).

qStandardised difference >0.1 or <-0.1.

BMI, body mass index; CDAI, Clinical Disease Activity Index; csDMARD, conventional synthetic disease-modifying antirheumatic drug; HAQ, Health Assessment Questionnaire;

TNFi, tumour necrosis factor inhibitor.
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Presently, the optimal sequence of different treatment modal-
ities following csDMARD:s is not established; based on evidence
comparing non-TNFi agents versus TNFi agents in head-to-head
randomised clinical trials®; current guidelines state no definitive
preference of TNFi or non-TNFi as first-line bDMARD treat-
ment. Therefore, to aid clinical decision-making for this segment
of the RA treatment pathway, the generation of comparative
evidence is warranted.

This observational study compared baseline characteristics and
important clinical and patient-reported outcomes (PROs) of
patients with RA initiating a TNFi versus a non-TNFi as the
first-line bBDMARD or tsDMARD using data from a large US
healthcare registry. Any association between patient characteris-
tics and treatment outcomes (ie, effect modification) was further
assessed.

Study design

Data were prospectively collected for the period between 1
October 2001 and 31 January 2018 within a large US healthcare
registry (Consortium of Rheumatology Researchers of North
America (Corrona) RA Registry).’ ¢ Adult patients (aged =18
years) included in the study had a documented diagnosis of RA
and a valid Clinical Disease Activity Index (CDAI) score of >2.8.”
In addition, patients were to have initiated a first-line bDMARD
or tsDMARD: either a TNFi (adalimumab, etanercept, certoli-
zumab pegol, golimumab or infliximab) or non-TNFi (abata-
cept, tocilizumab, rituximab, anakinra or tofacitinib) during the
study period. Patients who did not have a non-remission CDAI
score at baseline and a 1-year post initiation follow-up visit were
excluded from analysis.

Baseline patient and disease characteristics were captured for
each eligible patient, with clinical outcomes and PROs collected
at 1year postinitiation of index treatment. If a visit at 1year was
not available, then a visit within =3 months of this timepoint
was used. For patients discontinuing index treatment prior to the
1-year follow-up, values at discontinuation were used, except for
binary outcomes, which were imputed.

The key clinical outcome of interest was CDAI score, which
was used to assess (1) achievement of low disease activity (CDAI
score of =10) among those with moderate or high baseline disease
activity at baseline, (2) achievement of remission (CDAI score of
<2.8) among those with low, moderate or high disease activity
at baseline, (3) achievement of minimally important difference in
CDAI (defined as an improvement in the CDAI score of =2 if the
baseline CDAI score was 2.8-10.0, =6 if the baseline CDAI score
was 10.1-22.0 and =11 if the baseline CDAI score was >22).2
Secondary clinical outcomes included 28-Joint Modified Disease
Activity Score (mDAS28),” which was used to assess achievement of
remission (mDAS28 <2.6). The rate of anaemia (defined as haemo-
globin levels of <13.2g/L for men and <11.5g/L for women) was
also of interest due to its association with inflammation associated
with RA' and exacerbated by some treatments. In the Corrona
RA registry, anaemia is captured as a comorbidity or adverse event
reported by physicians during the study visits.

PROs captured included the Health Assessment Question-
naire Disability Index (HAQ-DI), EuroQol-5 Dimension (EQ-
5D) score,'! problem with sleep (yes or no), anxiety (yes or no),
morning stiffness (presence and duration) and fatigue (visual
analogue scale of 0-100).

Analysis

Propensity score matching of baseline characteristics

To account for potential confounding introduced by identi-
fied imbalanced covariates, groups were first propensity score-
matched (via greedy matching without replacement) prior to
statistical comparison. Standardised differences were calculated
to identify baseline characteristics that were not balanced to
consider for inclusion in propensity score matching. Variables
that had |standardised difference|>0.1 were considered imbal-
anced. Imbalanced covariates with over 10% missing data were
then excluded. Matching ratios were considered to maximise the
sample size while balancing as many covariates as possible.

Comparison of outcomes

Following propensity score matching, outcomes at 1year postini-
tiation were compared between matched TNFi and non-TNFi
cohorts. Random effect logistic regression models were used
for binary outcomes; random effect linear regression models
were used for continuous outcomes; and rate of anaemia was
analysed via a random effect Poisson regression model. Models
were adjusted by baseline value for clinical outcomes and PROs,
concomitant csDMARD use and prednisone use. Random effect
regression models were fit with physician random effects to
account for correlation of responses for patients nested within
physician.

Determination of effect modifiers

To determine any association between baseline characteristics
and outcomes observed (ie, effect modification), the following
binary covariates that were hypothesised to influence response
were selected and examined via multivariable random effect
models: gender, age, race, education, smoking status, body mass
index (BMI), median systolic blood pressure, history of hyper-
tension, history of diabetes, history of anaemia, work status,
private insurance, prior csDMARD use, median duration of
RA, median tender joint count, median swollen joint count,
median physician global assessment and median patient global
assessment. Interaction terms between potential effect modifiers
and treatment group were used to identify the estimated effect
in each covariate group; a Bonferroni correction was applied
when examining tests for statistical significance to account for
assessments on multiple outcome measures, and a Bonferroni-
corrected alpha level of 0.00019 was considered statistically
significant. This correction was imposed due to the high number
of tests performed for evaluating potential effect modifiers.

Within the Corrona RA Register, 46 414 patients aged =18
years were identified over the study period. Of those, 7476
patients had been initiated with an eligible medication and were
bDMARD-naive and tsDMARD-naive. A total of 1047 patients
did not have a valid non-remission CDAI score at baseline, and
1613 patients did not have a 1-year postinitiation follow-up visit.
This resulted in 4816 eligible patients, comprising n=4186 that
had been initiated with treatment with a TNFi and n=630that
had been initiated with treatment with a non-TNFi (figure 1).
After consideration of standardised differences, imbalanced
covariates that were selected for inclusion in the propensity
score matching model included demographic variables (age,
sex, insurance type, marital status, smoking status and work
status) and clinical variables (BMI, baseline CDAI, duration of
disease, American College of Rheumatology functional status,'?
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concomitant c¢sDMARDs cardiovascular and hypertension
history, and prior cancer and prednisone use).

The following imbalanced covariates had >10% missing
data and were therefore excluded from the propensity score
model: diastolic blood pressure, total cholesterol, low-density
lipoprotein cholesterol, high-density lipoprotein cholesterol,
triglycerides, patient global assessment, haemoglobin and
number of times per week engaged in intense physical activity.

A matching ratio of 1:4 (non-TNFi: TNFi) provided an optimal
balance of baseline covariates while preserving the maximal
sample size for analyses of outcomes.

After propensity score matching, 2372 and 593 patients
remained in the TNFi and non-TNFi groups, respectively.

Baseline characteristics

Prematching, the mean age of the TNFi group was 56.9 years
versus 62.7 years for the non-TNFi group (table 1); baseline
CDAI was similar between the groups (20.4). Relatively more
patients in the TNFi group received concomitant csDMARDs
(83.3% vs 75.6%), consistent with the clinical evidence in the
guidelines which recommend TNFi in combo with csDMARDs.?
Postmatching, the groups appeared largely similar in terms of
baseline characteristics (table 1); the mean ages were 61.0 and
62.3 years, with 76.8% and 79.8% female patients, and the
mean duration of RA was 8.2 and 8.7 years in the TNFi and
non-TNFi groups, respectively. Concomitant csDMARD use was
also balanced postmatching (78.0% vs 76.7% in the TNFi and
non-TNFi groups, respectively).

Low disease activity (CDAI <10)*
Remission (CDAI <2.8)*
MCID in CDAI¥

Remission (MDAS28)

Please note the x-axis is reversed

Outcomes

There were no statistically significant differences observed
between the TNFi and non-TNFi treatment groups for binary
outcomes, including achievement of low disease activity, achieve-
ment of remission (defined according to CDAI and mDAS28),
achievement of minimum clinically important difference in
CDAI, and problems with sleep and anxiety (figure 2). While the
raw proportion of patients with anaemia was not significantly
different prematching and postmatching, TNFi initiators had
a lower crude incidence rate of anaemia (19.04 cases per 100
person-years) when compared with non-TNFi initiators (24.01
cases per 100 person-years, p=0.03) (figure 3 and table 2, unad-
justed test not shown). This relationship persisted in adjusted
analyses (adjusted incidence rate ratio=0.79, 95% CI 0.64 to
0.98).

For continuous variables, there were no significant differences
observed between the TNFi and non-TNFi treatment groups;
these outcomes included changes in CDAI score, HAQ-DI score,
EQ-5D score, morning stiffness and fatigue over the 12-month
postinitiation period (table 2).

Effect modification

Of the potential effect modifiers examined, none were found to
be statistically significant at a Bonferroni-corrected alpha level
of 0.00019.

The present study, which was based on observations in US
clinical practice, revealed only limited differences in baseline

OR (with 95% Cls)
for binary 12-month outcomes
OR 95% Cl P value
o 1.00 0.94t01.05 0.87
ot 1.02 0.98t01.06 0.26
o 1.01 0.97to1.07 0.55
2 g 0.99 0.95t01.04 0.65
I I 1
2.0 1.5 1.0 0.5

Favours TNFi

Favours non-TNFi

OR 95% CI
1.00 0.96t01.05 0.84

P value

1.00 0.97t01.03 0.92

IRR 95% Cl  p value
0.79 0.64t00.98 0.03

Problems
Patient- s|eeping s
reported
Anxiety Fe-
Anaemia ——
I
0.5 1.0

Favours TNFi

T 1
1.5 2.0

Favours non-TNFi

0dds ratio for binary and count outcomes for 12-month period post-TNFi/non-TNFi initiation. *Among those with moderate or high
disease activity at baseline. tAmong those with low, moderate or high disease activity at baseline. Defined as >2 if baseline CDAI score of 2.8-10.0;
>6 if baseline CDAI score of 10.1-22.0; =11 if baseline CDAI score of >22. CDAI, Clinical Disease Activity Index; IRR, incidence rate ratio; MCID,
minimum clinically important difference; mDAS28, 28-Joint Modified Disease Activity Score; OR, odds ratio; TNFi, tumour necrosis factor inhibitor.
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B coefficient (with 95% Cls)
for continuous 12-month outcomes

B* 95% CI
-0.78 -1.87t0 0.31 0.16

P value

-0.05 -0.11t0 0.00 0.07

-0.01 -0.03t0 0.01 0.48
-0.15 -0.41t0 0.12 0.29

1.27 -1.84t04.38 042

*

CDAI ——H
HAQ <
EQ-5D ¢
Patient. Morning stiffness oH
reported Fatigue '
T T T T
-3 -2 A 0 1

Favours TNFi
(opposite is true for EQ-5D)

Favours non-TNFi
(opposite is true for EQ-5D)

B-coefficients for continuous outcomes for 12-month period post-TNFi/non-TNFi initiation. *Change in continuous outcomes is defined as
the outcome value at 1-year follow-up minus the outcome value at baseline. CDAI, Clinical Disease Activity Index; EQ-5D, EuroQol-5 Dimension; HAQ;

Health Assessment Questionnaire; TNFi, tumour necrosis factor inhibitor.

characteristics and clinical outcomes (but not PROs) between
adult patients with RA initiating treatment with a TNFi versus
a non-TNFi. At baseline, the relatively larger proportion of
patients in the TNFi group receiving concomitant csDMARDs
supports clinical evidence in guidelines which recommend TNFi
in combination with csDMARDs.* Insofar as a lower crude inci-
dence rate of anaemia was found for TNFi initiators versus the
non-TNFi initiators, these results can be viewed as being largely

inconclusive for two reasons. First, the disproportionately low
usage of IL-6 and JAK inhibitor treatments in this study was
insufficient to uphold the observed results. Second, a large body
of evidence supports the association between IL-6 inhibitors and
increased haemoglobin levels">™ in patients with RA, with JAK
inhibitors having a neutral association.'®™® Supplementary to
these findings was the observation that no patient characteris-

tics impacted treatment effect on RA outcomes; however, longer

Table 2 Overall comparison of outcomes by treatment group

TNFi initiators

Non-TNFi initiators TNFi versus non-TNFi*

All patients 2372 593 - -
Binary outcomes Response rate n/N (%) Response rate n/N (%) Adjusted OR (95%Cl) P valuet
Achievement of low disease activity (CDAI score of <10)# 597/1498 (39.9) 154/370 (41.6) 1.00 (0.94 to 1.05) 0.87
Achievement of remission based on CDAI (<2.8)§ 363/2066 (17.6) 82/504 (16.3) 1.02 (0.98 to 1.06) 0.26
Achievement of MID in CDAI| 940/2066 (45.5) 227/504 (45.0) 1.01 (0.97 t0 1.07) 0.55
Achievement of remission based on mDAS28 449/1835 (24.5) 118/447 (26.4) 0.99 (0.95 to 1.04) 0.65
Patient-reported problem with sleep** 451/1937 (23.3) 114/496 (23.0) 1.00 (0.96 to 1.05) 0.84
Patient-reported anxiety** 239/1937 (12.3) 62/496 (12.5) 1.00 (0.97 to 1.03) 0.92
Patient-reported problem with sleept+t 588/2363 (24.9) 136/591 (23.0) 1.02 (0.98 to 1.06) 0.35
Patient-reported anxietytt 308/2363 (13.0%) 73/591 (12.4%) 1.01 (0.98 to 1.04) 0.70
Incidence rate (per 100 Incidence rate (per 100
Count outcomes person-years) person-years) Adjusted IRR (95% Cl) P value
Anaemia 19.04 24.01 0.79 (0.64 to 0.98) 0.03
Adjusted B coefficient
Continuous outcomes N, mean+SD N, mean+SD (95% Cl)$+ P value
Change in CDAI 2065, —6.8+14.0 504, -6.5+13.8 —0.78 (-1.87 t0 0.31) 0.16
Change in HAQ 1732,-0.1+0.6 373,-0.1+£0.5 —0.05 (-0.11 to 0.00) 0.07
Change in EQ-5D 1097, 0.0+0.2 357,0.0+0.2 —0.01 (-0.03 t0 0.01) 0.48
Change in patient-reported morning stiffness (hours per day) 1599, —0.3+2.5 396, -0.2+2.9 —-0.15 (-0.41 t0 0.12) 0.29
Change in patient-reported fatigue 1119, -4.7+30.1 363, -6.3+26.2 1.27 (-1.84 t0 4.38) 0.42

*Estimates from multivariable models.

tThe reported p values are associated with the adjusted ORs.

+Among those with moderate or high disease activity at baseline.
§Among those with low, moderate or high disease activity at baseline.

fIDefined as =2 if baseline CDAI score=2.8-10; =6 if baseline CDAI score=10.1-22; =11 if baseline CDAI score>22.

**Imputed as missing if patients switched to another biologic before 1-month follow-up.
ttImputed with the last observation on drug.

+$Change in continuous outcomes is defined as the outcome value at 1-year follow-up minus the outcome value at baseline.
CDAI, Clinical Disease Activity Index; EQ-5D, EuroQol-5 Dimension; HAQ, Health Assessment Questionnaire; IRR, incidence rate ratio; mDAS28, 28-Joint Modified Disease Activity

Score; MID, minimum important difference; TNFi, tumour necrosis factor inhibitor.
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follow-up may indicate if the post-treatment observation is clin-
ically meaningful.

The findings from this real-world study are consistent with
findings from systematic reviews of data from randomised
controlled trials, which have also shown no significant differ-
ences between TNFi and non-TNFi treatments in patients initi-
ated with a bDMARD." ** While in monotherapy separate
comparative effectiveness studies*' revealed clinical superiority
of IL-6 inhibitors to TNFs, this was not observable in the present
study, given the disproportionately low IL-6 use in the non-TNFi
cohort. Similarly, other real-world** and trial-based comparative
effectiveness' * 2* studies in RA patients with previous anti-TNF
exposure real-world evidence point to similar outcomes between
TNFi cycling and switching to a non-TNFi.

This study is the first to attempt to address the dearth of
comparative evidence, in terms of baseline patient characteris-
tics and treatment outcomes, of TNFi and non-TNFi treatment
approaches to address the inadequacy of initial csDMARD
therapy for RA in a real-world setting. Robust statistical compar-
ison methodologies were applied to cohorts, with differences
corrected for at baseline.

The Corrona RA Registry is the largest disease-based registry
in the USA, with broad geographical presence in rural and urban
areas. It comprises data from academic and private practices and
includes patients from all socioeconomic and racial strata. In
addition, external validation of the registry data to different data
sources lend further support to the generalisability and credi-
bility of the data.”® Considering this and the long time frame
over which the study was conducted, findings can be considered
largely representative of the RA patient population in the USA as
has been demonstrated in a study comparing the characteristics
of Corrona patients with a Medicare database.” However, as
with any retrospective observational study, the level of generalis-
ability is difficult to quantify.

To minimise the potential for channelling bias of different
kinds of patients into the treatment regimen arms, a propensity-
matching approach was used; as such, it is possible that some
residual channelling existed that was not detected. Results may
have been influenced by the effect of pooling index treatments
into two categories: TNFi and non-TNFi. While mechanisms of
action are similar for all TNFi included, distinct mechanisms of
action exist within the non-TNFi group. It is possible that indi-
vidual comparisons would wield different outcomes and effect
modifiers, though the extent to which this would alter conclu-
sions cannot be quantified without further investigation.

The study provides an indication of the comparative effective-
ness of TNFi versus non-TNFi as the first-line treatment after
csDMARD for adult patients with RA, addressing the limited
evidence and resulting lack of directive provided in current
treatment guidelines. Although new entrants to the bDMARD
treatment market are not reflected in the current data, it can
be reasonably expected that findings would have been similar
to the current and historical real world, in addition to the trial-
based evidence in the literature. Further investigation into the
comparative effects of individual TNFi and non-TNFi treatments
is warranted, as well as investigation of the comparative effects
of individual TNFi after failure of one or more prior TNFi.

In this large US registry study, patients showed similar improve-
ments in clinical outcomes and PROs after 1year of treatment
regardless of whether initiated with a TNFi or a non-TNFi.
The findings of no significant differences in outcomes between

first-line TNF and first-line non-TNF groups support RA guide-
lines which recommend individualised care based on clinical
judgement and consideration of patient preferences.”

Correction notice This article has been corrected since it published Online First.
Figure 2 has been corrected.
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