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ABSTRACT

Introduction: Rheumatoid arthritis (RA) is a
chronic autoimmune disease requiring long-
term treatment. Upadacitinib (UPA), a Janus
kinase (JAK) inhibitor, is a new treatment for
RA. The benefit–risk profile of a medication is
best understood by evaluating the number
needed to treat (NNT) and the number needed

to harm (NNH). This analysis evaluated the
comparative risk–benefit of UPA versus adali-
mumab (ADA).
Methods: Post-hoc analyses were performed
using data from the SELECT-COMPARE trial of
UPA versus placebo (PBO) and UPA versus ADA
among patients with active RAwho remained on
stablemethotrexate (MTX) treatment andhad an
inadequate response; patients who failed to
achieve response were rescued by predefined
criteria—PBO or ADA switch to UPA, and UPA
switch toADA (all patients onPBOwere switched
toUPAatweek 26). This analysis assessed efficacy
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and adverse events of special interest (AESIs) at
week 26, 48, and 156 (3 years). NNT and NNH
(95% confidence intervals) values were calcu-
lated between UPA versus ADA for all time
points, and betweenUPAversus PBO forweek 26.
NNT and NNH values were applied to a hypo-
thetical cohort of 100 patients to estimate the
comparative efficacy and safety profiles.
Results: UPA consistently showed greater effi-
cacy thanADA, as evidenced byNNT values\10
for achievement of Disease Activity Score in 28
joints based on C-reactive protein (DAS28-CRP)
of\ 2.6 and B 3.2, respectively, and functional
improvement. Based on indices for disease
assessment other than the DAS28-CRP, remis-
sion outcomes were higher with UPA versus ADA
over 26 weeks (NNTs: 7–12), 48 weeks (NNTs:
9–16), and 156 weeks (NNTs: 9–15). With the
exception of herpes zoster, other AESIs demon-
strated a similar risk with UPA versus ADA.
Conclusion: In patients with active RA despite
MTX use, UPA demonstrated an incremental
achievement of clinical outcomes compared to
ADA together with a similar profile of AESIs
with ADA (with the exception of herpes zoster).

Keywords: Benefit–risk assessment; Number
needed to treat; Number needed to harm;
Efficacy; Safety; Rheumatoid arthritis;
Upadacitinib; Janus kinase inhibitor

Key Summary Points

Why carry out this study?

Rheumatoid arthritis (RA) is a chronic and
highly debilitating disease that can lead to
irreversible joint damage, loss of physical
function, and reduced quality of life if not
properly treated.

There are patients who experience an
inadequate response or intolerance to
treatment with methotrexate (MTX) and/
or to second-line treatment with biologic
therapies, such as the tumor necrosis
factor alpha inhibitor, adalimumab
(ADA); inhibitors of Janus kinase, such as
upadacitinib (UPA), could help to address
this unmet need.

Utilizing data from the phase III
randomized, double-blind SELECT-
COMPARE trial, this analysis employed a
number needed to treat and number
needed to harm methodology to evaluate
the benefit and risk of UPA versus ADA at
weeks 26, 48, and 156 among patients
with active RA despite continued therapy
with MTX.

What was learned from the study?

UPA showed greater efficacy compared to
ADA for the achievement of meaningful
clinical and functional improvements at
26, 48, and 156 weeks, with a similar
safety profile to ADA (with the exception
of an additional safety risk of herpes zoster
when compared to ADA).

When conducting a benefit–risk
assessment among a hypothetical cohort
of 100 patients, the present analysis
estimated a greater number of patients
who would experience benefit rather than
harm from UPA treatment in comparison
with ADA at 26, 48, and 156 weeks.

Given the favorable benefit–risk profile of
UPA compared to ADA in the present
study, UPA could be considered as an
effective and generally safe treatment
option for patients with active RA
receiving background MTX.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, inflam-
matory, autoimmune disease that requires long-
term treatment. If not properly treated, patients
with RA may sustain irreversible joint damage,
resulting in reduced physical function [1, 2],
disability [3], work productivity loss [4, 5], and
reduced quality of life [2, 6]. Thus, the control
of inflammation is critical for reducing the
burden of disease and represents a primary goal
of RA treatment [2, 7–9].

For patients who experience an inadequate
response or intolerance to first-line
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conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs), current guideli-
nes recommend biologic disease-modifying
antirheumatic drugs (bDMARDs) as second-line
treatment [10]. bDMARDs approved for the
treatment of RA include tumor necrosis factor
alpha (TNF-a) inhibitors, interleukin 6 inhibi-
tors, T-cell signal inhibitors, and anti-D D 20
antibodies, all of which have substantially
improved RA disease management and control
[11, 12]. However, despite this progress, less
than half of patients receiving biologic therapy
achieve low disease activity or remission with
stringent metrics outcomes that are associated
with better economic, clinical, and humanistic
outcomes [13–15].

More recently, inhibitors of Janus kinase
(JAK) have emerged as a promising new class of
targeted therapy for RA [16, 17]. By inhibiting
various JAK isoforms (notably JAK1, but also
JAK2 and JAK3), these novel agents partially
block the activity of multiple pro-inflammatory
cytokines simultaneously, thereby reducing the
uncontrolled inflammatory and immune
responses seen in RA [16, 17]. Unlike biologics,
which have long half-lives and require injec-
tions or infusions, JAK inhibitors are small
molecule drugs, have a short half-life, are non-
immunogenic, and can be taken orally [17].
However, as relatively new treatments, evi-
dence of their safety continues to emerge
through randomized clinical trials and real-
world evidence. Some studies have indicated a
number of potential safety signals, including
an elevated risk of herpes zoster and possibly
an elevated risk of venous thromboembolic
(VTE) events, major cardiovascular events
(MACE), and malignancies [18–20]. Placing
these potential risks in the context of the
potential benefits associated with JAK inhibi-
tors is important to better understand their
benefit–risk profile, especially relative to more
established treatments, such as TNF-a
inhibitors.

Upadacitinib (UPA) is a selective and rever-
sible JAK inhibitor that preferentially inhibits
signaling by JAK1 or JAK1/3 with functional
selectivity over cytokine receptors that signal
via pairs of JAK2 [21, 22]. Worldwide regulatory
agencies have approved UPA 15 mg once daily,

taken orally, for use in patients with moderate-
to-severe RA after inadequate response or
intolerance to a course of methotrexate (MTX)
[23–25].

UPA has demonstrated efficacy and safety in
five double-blind, randomized controlled phase
III trials [26–30]. One of these trials, SELECT-
COMPARE, included a direct head-to-head
comparison of UPA and a TNF-a inhibitor,
adalimumab (ADA). At 12 weeks, treatment
with UPA was associated with superior rates of
ACR50 (C 50% improvement in American Col-
lege of Rheumatology score), improvement in
pain, and improvement in physical function, as
well as significantly higher proportions of
patients achieving remission by multiple met-
rics [30]. The improvements over ADA were
maintained for up to 3 years [31]. Although not
powered for safety, the study also indicated
that, with the exception of a higher rate of
herpes zoster and elevated creatine phosphoki-
nase (CPK), liver enzymes, and lipids in patients
receiving UPA, the safety profiles of UPA and
ADA were generally comparable.

Direct head-to-head comparisons of new and
existing treatments in randomized controlled
trials, such as SELECT-COMPARE, provide the
gold standard for comparative evidence. By
utilizing a number needed to treat (NNT) and
number needed to harm (NNH) methodology,
such studies can provide an understanding of
the incremental benefits and risks of new
treatments relative to an established treatment.
Evaluated together, NNT and NNH are valuable
effect size metrics that can offer useful com-
parisons of clinically relevant benefits and
harms, allowing physicians to make informed
treatment decisions.

The objective of the present analysis was to
employ NNT and NNH analyses to evaluate the
efficacy and safety outcomes from the SELECT-
COMPARE trial in order to quantify and con-
textualize the incremental benefit and risk of
UPA compared to ADA in patients with RA
[32].
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METHODS

Data Source and Study Design

A post-hoc analysis was performed using data
collected in SELECT-COMPARE (ClinicalTrials.-
gov: NCT02629159), a phase III, randomized,
double-blind study comparing UPA to PBO and
to ADA in patients with moderately to severely
active RA who were on a stable background of
MTX and who had an inadequate response to
MTX. [30, 33] This multicenter trial was con-
ducted at 286 sites in 41 countries and included
a total of 1629 patients with active RA (based on
ACR classification criteria and radiographic
evidence) who had received MTX
for C 3 months at a stable dosage of 15–25 mg/
week for C 4 weeks prior to the first dose of
study drug. Included patients were randomized
2:2:1 to receive UPA 15 mg once daily, PBO, or
ADA 40 mg every other week in combination
with a stable background dose of MTX. At weeks
14, 18, and 22, patients who did not experience
minimum improvement of C 20% in tender
joint count and swollen joint count from base-
line received blinded rescue therapy, which
included switching from PBO to UPA, from UPA
to ADA, or from ADA to UPA. At week 26, all
patients randomized to PBO were switched to
UPA treatment, irrespective of their response to
prior treatment. Patients randomized to UPA or
ADA who did not achieve low disease activity by
the Clinical Disease Activity Index (CDAI B 10),
following the treat-to-target principle, were also
switched to the alternative treatment [34].
Subsequently, patients continued treatment
(UPA or ADA) in a blinded manner until the last
patient completed the week 48 visit; patients
continued to receive the same treatment in an
open-label manner thereafter. Open-label fol-
low-up visits occurred at weeks 60 and 72, and
every 12 weeks thereafter. Data presented
herein include results up to week 156 (3 years).
A summary of trial design and patient disposi-
tion throughout the trial duration are shown in
Electronic Supplementary Material (ESM) Figs. 1
and 2.

In the current post-hoc analysis, efficacy
outcomes were analyzed using non-responder

imputation among the full analysis set, which
included all patients who received at least one
dose of the assigned study drug. Trial results
across all time points were analyzed by ran-
domized group. For efficacy outcomes up to
week 48, patients who met the rescue criteria at
weeks 14, 18, or 22 were considered as non-re-
sponders at visits after receiving rescue treat-
ment. For patients who were rescued at week 26,
the last response prior to rescue was carried
forward after treatment switching. For efficacy
at week 156, all patients who were rescued,
including those rescued at week 26, were con-
sidered as non-responders after rescue treat-
ment switching.

Adverse event counts were censored for
patients who switched to and initiated rescue
treatment or after a pre-specified observation
period for each randomized treatment if the
patient discontinued prematurely from the
study. As such, for patients who met the rescue
criteria prior to week 26, events that occurred
starting the day of initiation of rescue treatment
were excluded for the initial study drug (i.e.,
PBO, UPA, or ADA). Safety data for weeks 48 and
156 were summarized among patients who
remained on their randomized treatment (i.e.,
UPA or ADA) and therefore excluded observa-
tions among patients who switched treatment
due to rescue. Specific criteria for inclusion in
the trial population have been published pre-
viously [30].

The SELECT-COMPARE study was conducted
according to the International Conference on
Harmonisation guidelines, applicable regula-
tions, and the Declaration of Helsinki. Study-
related documents were approved by the U.S.
Central Institutional Review Board (Quorum
#31,009) and other local institutional ethics
committees and review boards. All patient data
used in this analysis were de-identified and
certified as fully compliant with U.S. patient
confidentiality requirements outlined in the
Health Insurance Portability and Accountability
Act of 1996. Because this study did not involve
the collection, use, or dissemination of indi-
vidually-identifiable data, institutional review
board approval was not necessary.
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Efficacy and Safety Outcomes

This post-hoc analysis focused on key efficacy
and safety outcomes evaluated in the SELECT-
COMPARE trial. Categorical efficacy outcomes
included achievement of improved response,
clinical remission, low disease activity, and
functional improvement as defined by multiple
indices for disease assessment. The achievement
of clinical remission and low disease activity
were assessed using several established defini-
tions. In particular, one of the primary end-
points in the SELECT-COMPARE trial was the
achievement of a Disease Activity Score in 28
joints based on C-reactive protein (DAS28-CRP)
\2.6 [30]. Accordingly, DAS28-CRP results
were assessed in the present study with those
patients achieving a score of \ 2.6 and B 3.2
[35]. Additionally, the present study assessed
scores on the CDAI, which defines remission as
CDAI B 2.8 and low disease activity as CDAI
B 10, as well as the Simple Disease Activity
Index (SDAI), which defines remission as SDAI
B 3.3 and low disease activity as SDAI B 11 [36].
Boolean-based remission rates recommended by
the ACR and European League Against
Rheumatism (EULAR) were also evaluated [37].
Finally, the Health Assessment Questionnaire
Disability Index (HAQ-DI) normative cutoff of
B 0.25 was used to assess functional status in RA
patients [38]. Clinically relevant adverse events
(AEs) included any AEs, discontinuation due to
AEs, serious AEs (SAEs), and AEs of special
interest (AESIs), including serious infection,
herpes zoster, malignancies (excluding non-
melanoma skin cancer [NMSC]), major adverse
cardiovascular events ((VTEs) MACE, and
thromboembolic VTE events. Detailed descrip-
tions of safety and efficacy outcomes are pro-
vided in ESM Table 1.

The evaluated efficacy and safety outcomes
were selected as they represent what are con-
sidered the most clinically relevant endpoints
to inform the benefit and risk of UPA [35, 37].

Statistical Analyses

NNT and NNH were calculated by taking the
reciprocal of the response rate or risk difference,

respectively, between the observed rate for UPA
compared with PBO (up to week 26) or com-
pared with ADA (for weeks 26, 48, and 156) for
each outcome of interest. The 95% confidence
intervals (95% CIs) for NNT and NNH were
calculated by taking the reciprocals of values
defining the confidence interval of the response
rate difference for each outcome [39]. In cases
where the range of the confidence intervals for
NNT or NNH included infinity, the comparison
was determined to be not significant, and is
represented by ‘ns.’

NNT can be interpreted as the estimated
number of patients that would need to be trea-
ted with the active treatment (e.g., UPA) to
achieve one additional efficacy outcome of
interest versus the comparator (e.g., PBO or
ADA) [40, 41]. Similarly, NNH represents the
estimated number of patients that would need
to be treated before observing one additional
safety outcome of interest versus the compara-
tor [42]. As such, lower NNT values are favorable
for efficacy outcomes, suggesting that efficacy
benefits can be observed by treating a marginal
number of patients with the therapy of interest.
In contrast, higher NNH values are favorable
when evaluating safety outcomes, as they indi-
cate that a higher number of patients would
need to be treated before observing an addi-
tional adverse event. Conversely, if the treat-
ment of interest demonstrates even lower
incidence of an adverse event relative to the
comparator, resulting NNH values would be
negative, suggesting that additional AEs are less
likely to occur when a number of patients are
treated with the therapy of interest [43]. Evalu-
ated together, NNT and NNH are valuable effect
size metrics that can offer useful comparisons of
clinically relevant benefits and harms.

The NNT and NNH values were applied to a
hypothetical cohort of 100 patients to jointly
evaluate the estimated number of additional
efficacy and safety outcomes that would be
observed if these 100 patients were treated with
UPA instead of ADA. The cohort of patients is
assumed to share the average demographic and
clinical characteristics of patients evaluated in
the SELECT-COMPARE trial [30]. The estimated
incremental number of patients achieving effi-
cacy outcomes and AESIs per 100 patients
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receiving UPA was calculated by dividing 100 by
the NNT and NNH values.

RESULTS

NNT Results

The calculated NNT values (95% CIs) at 26, 48,
and 156 weeks are presented in Fig. 1. The
response rate difference for achieving DAS28-
CRP\ 2.6 between UPA and ADA at 26 weeks

was 13.9%, resulting in an NNT of 7 (95% CI: 5,
13). In other words, for every seven patients
treated with UPA instead of ADA for 26 weeks, it
is estimated that one additional patient would
achieve DAS28-CRP\2.6. For CDAI-, SDAI- and
Boolean-defined remission, NNT values (95%
CIs) of 11 (7, 23), 10 (6, 18), and 12 (8, 26) were
observed, respectively.

Similar results were observed at 48 weeks; the
NNT values (95% CI) for efficacy outcomes were
9 (6, 22) for DAS28-CRP\2.6, 12 (7, 29) for
CDAI remission, 12 (7, 36) for SDAI remission,

Fig. 1 Number needed to treat per incremental respon-
der—UPA vs. ADA. Superscript a: Positive values
approaching 0 increasingly favor UPA treatment over
ADA. Superscript b: 95% CIs for NNH/NNT estimates
calculated by taking reciprocals of the values defining the
confidence interval for the response rate difference. ADA

Adalimumab, CDAI Clinical Disease Activity Index, CI
confidence interval, DAS28-CRP Disease Activity Score in
28 joints using C-reactive protein, HAQ-DI Health
Assessment Questionnaire Disability Index, LDA low
disease activity, NNT number-needed-to-treat, SDAI Sim-
ple Disease Activity Index, UPA upadacitinib
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and 16 (9, 79) for Boolean remission. Among
low disease activity outcomes at 26 and
48 weeks, the NNTs ranged from 6 to 8 (Fig. 1).

Patients receiving UPA continued to experi-
ence numerically higher remission rates com-
pared to patients receiving ADA at week 156
(3 years), resulting in NNTs (95% CIs) of 9 (6,
20) for DAS28-CRP\2.6, 13 (8, 37) for CDAI,
13 (8, 39) for SDAI, and 15 (9, 55) for the Boo-
lean criteria. Among low disease activity out-
comes, the NNTs ranged from 9 to 10 at
156 weeks.

NNT results comparing outcomes between
UPA and PBO are presented in ESM Fig. 3. Rel-
ative efficacy benefits were greater in compar-
isons between UPA and PBO, resulting in NNT
values ranging between 3 and 7 across all effi-
cacy outcomes evaluated.

NNH Results

NNH values (95% CIs) at 26, 48, and 156 weeks
are presented in Fig. 2. At week 26, patients
receiving UPA demonstrated a lower incidence
of serious AEs, discontinuation due to AEs,
MACE, and VTE compared to those receiving
ADA, resulting in negative NNH values. NNH
values for serious AEs and discontinuation due
to AEs were - 170 (ns) and - 33 (95% CI: - 817,
- 17). As such, treatment of 170 patients over
26 weeks with UPA instead of ADA would result
in one fewer SAE, while treatment of 33 patients
would result in one fewer discontinuation due
to AE(s). Adjudicated MACE was observed in
zero (0.0%) patients receiving UPA and in two
(0.6%) patients receiving ADA, resulting in an
NNH of - 164 (ns). Adjudicated VTE was
observed in two (0.3%) patients receiving UPA
and in three (0.9%) patients receiving ADA,
resulting in an NNH of - 164 (ns). Among other
outcomes, 4% more patients receiving UPA
experienced any AEs, resulting in a NNH of 26
(ns). Serious infection and herpes zoster were
observed in 12 (1.8%) and five (0.8%) patients
receiving UPA, respectively, and in five (1.5%)
and one (0.3%) patient receiving ADA, respec-
tively, resulting in a NNH of 315 (ns) for serious
infection and 216 (ns) for herpes zoster. Relative
differences between treatments were not

statistically significant across AE outcomes with
the exception of discontinuation due to AEs.

At 48 weeks, patients receiving UPA experi-
enced lower risk for most AESIs and AE cate-
gories compared with patients receiving ADA.
Rates of SAEs and discontinuation due to AEs
resulted in negative NNH values of - 17 (ns)
and - 20 (ns), respectively. Consistent with
this, other AESIs were observed in a lower pro-
portion of patients treated with UPA versus
ADA, with NNH of - 39 (ns) for serious infec-
tion, - 106 (ns) for MACE, - 291 (ns) for
malignancy other than NMSC, and - 56 (ns) for
VTE. More patients (3.0%) treated with UPA
experienced any AEs, resulting in an NNH of 33
(ns), while 2.4% more patients treated with UPA
experienced herpes zoster infection, resulting in
an NNH of 41 (95% CI: 22, 266).

Results were directionally similar at
156 weeks (3 years). Specifically, 6.6% and 5.5%
fewer patients treated with UPA versus ADA
experienced SAEs or discontinuation due to AEs,
resulting in NNH values of - 15 (ns) and - 18
(ns), respectively. Risk differences and NNH
values for other AESIs generally favored UPA
over ADA, with values of - 34 (ns) for serious
infection, - 106 (ns) for MACE, - 270 (ns) for
malignancy other than NMSC, and - 78 (ns) for
VTE. In total, 3.9% more patients treated with
UPA experienced any AEs, resulting in an NNH
of 26 (ns), and 3.7% more patients treated with
UPA experienced herpes zoster infection,
resulting in an NNH of 27 (95% CI: 15, 136).
NNH results comparing outcomes between UPA
and PBO are presented in ESM Fig. 4.

Benefit–Risk Profile

A favorable benefit-risk profile was observed
with UPA compared to ADA at 26, 48, and
156 weeks (Figs. 3, 4). Among a hypothetical
cohort of 100 patients, treatment with UPA
instead of ADA was estimated to lead to an
additional 14 patients achieving DAS28-CRP\
2.6 at week 26 and to 11 patients achieving
DAS28-CRP\ 2.6 at weeks 48 and 156. CDAI
remission is expected to be achieved by nine
additional patients at 26 and 48 weeks and by
eight additional patients at 156 weeks, while
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SDAI remission is expected to be achieved by 11
additional patients at 26 weeks and by eight
additional patients at 48 and 156 weeks. At least
ten additional patients are expected to achieve
DAS28-CRP B 3.2, low disease activity accord-
ing to CDAI, or low disease activity according to
SDAI at all time points evaluated. For normative
HAQ-DI results, ten additional patients are
expected to achieve HAQ-DI B 0.25 at week 26

and nine additional patients are expected to
achieve the outcomes at 48 and 156 weeks.

The corresponding number of patients who
would likely experience additional AEs over
26 weeks ranged from three fewer patients dis-
continuing due to AEs to four additional
patients experiencing any AEs among the
hypothetical cohort of 100 patients. Approxi-
mately one fewer serious AE, MACE, and VTE

Fig. 2 Number needed to harm per incremental respon-
der—UPA vs. ADA. Superscript a: Negative values
approaching 0 increasingly favoring UPA treatment over
ADA treatment, indicating a greater absolute difference in
the number of events experienced between patients
receiving UPA or ADA. Positive values approaching 0
increasingly favor ADA treatment over UPA. Superscript
b: Zero malignancies other than NMSC were observed in
either arm; therefore, NNH was not calculated. Super-
script c: 95% CIs for NNH/NNT estimates were
calculated by taking reciprocals of the values defining the

confidence interval for the response rate difference.
Superscript d: Positive NNH values indicate the number
of patients needed to treat with UPA instead of ADA to
experience one additional adverse event, while negative
NNH values indicate the number of patients needed to
treat with UPA instead of ADA to experience one fewer
adverse event. ADA Adalimumab, AE Adverse event, CI
Confidence Interval, MACE major adverse cardiovascular
events, NMSC non-melanoma skin cancer, NNH number-
needed-to-harm, ns not significant, UPA Upadacitinib,
VTE venous thromboembolic events
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would be estimated to occur with the treatment
of 100 patients with UPA instead of ADA for
26 weeks. Results are similar at later time points
of evaluation. At 48 and 156 weeks, even fewer
patients are expected to experience serious AE,
discontinuation due to AEs, and serious infec-
tion. Two additional herpes zoster infections
would be estimated to occur at 48 weeks and
four additional herpes zoster infections would
be estimated after 156 weeks of treatment.

DISCUSSION

In the current post-hoc analysis based on data
from the SELECT-COMPARE trial, the NNT and
NNH values of UPA compared to those of ADA

indicate a favorable benefit–risk profile of UPA
among patients with moderate-to-severely
active RA who have inadequate response to
MTX. While the absolute efficacy rates from the
SELECT-COMPARE trial have been previously
published, these NNT and NNH results provide
an intuitive and practical interpretation of rel-
ative treatment performance for physicians to
consider when guiding treatment decisions.

In the present analysis, the lower NNT values
demonstrate that few additional patients would
need to be treated with UPA versus ADA to have
one additional patient achieve important RA-
specific efficacy outcomes, including remission,
low disease activity, and normal physical func-
tion. Most notably, the NNTs for UPA versus

Fig. 3 Incremental number of patients achieving clinical
benefit per 100 patients treated with UPA vs. ADA.
Superscript a: Increasing positive values indicate that a
higher number of clinical outcomes are expected to be
observed in the cohort of 100 patients who receive UPA
treatment instead of ADA. ADA Adalimumab, CDAI

Clinical Disease Activity, DAS-28-CRP Disease Activity
Score in 28 joints using C-reactive protein, HAQ-DI
Health Assessment Questionnaire Disability Index, LDA
Low Disease Activity, SDAI Simple Disease Activity Index,
UPA Upadacitinib
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ADA to achieve additional remission outcomes
at 26 weeks ranged from 7 to 12, and these were
maintained through 156 weeks. The compara-
tive effect sizes of UPA for these remission out-
comes provide strong supportive evidence for
the positive efficacy profile of UPA versus ADA,
as these outcomes represent more stringent
measures of disease control and have been
found to be associated with positive health and
disease outcomes [37]. Furthermore, this study
demonstrates the benefit of treatment for
patient-reported disability assessments, namely
through the evaluation of patients achieving a
normative HAQ-DI score of B 0.25. A normative
HAQ-DI score is a more stringent cutoff com-
pared to commonly used minimal clinically
important differences to evaluate disability in

patients affected by RA and allows for compar-
isons of results across clinical populations [44].

By leveraging data from the SELECT-COM-
PARE trial, the results of the present analysis
demonstrate a consistent benefit of UPA relative
to ADA using comparative data collected in a
controlled clinical trial setting. While the
superior efficacy of an active investigational
treatment versus a PBO control arm is tradi-
tionally the minimally required result to
demonstrate therapeutic treatment benefit in
patients, the superior efficacy of UPA versus the
ADA active control arm highlights the added
benefit that UPA provides over the current
standard of care. The effect sizes of outcome
differences between UPA and ADA indicated by
the smaller NNT values reported across all

Fig. 4 Incremental number of patients experiencing
adverse events per 100 patients treated with UPA versus
ADA. Superscript a: Increasing positive values indicate
that a higher number of events are expected to be observed
in a cohort of 100 patients who receive UPA treatment
instead of ADA. Negative values indicate that fewer events
are expected to be observed in a cohort of 100 patients

who receive UPA treatment instead of ADA. Superscript
b: Zero malignancies other than NMSC were observed in
either arm; therefore, incremental outcomes were not
calculated. ADA Adalimumab, AE Adverse Event, MACE
Major Adverse Cardiovascular Events, NMSC Non-Me-
lanoma Skin Cancer, UPA Upadacitinib, VTE Venous
Thromboembolic Events
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evaluated dimensions demonstrate the value of
UPA as an important treatment option to fill
unmet needs observed among patients with RA
who are intolerant to or experience an inade-
quate response to csDMARDs. Prior studies
reporting NNT and NNH values among other
JAK inhibitors have focused on comparisons
with PBO, which limits the interpretability of
the treatment’s value within the existing ther-
apeutic landscape of RA [45, 46]. In the SELECT-
COMPARE trial, the PBO arm was associated
with worse efficacy results than the ADA arm
across all efficacy outcomes evaluated, and the
resulting NNT values comparing UPA to PBO
ranged from 3 to 7 at week 26 (ESM Fig. 3).
These results further emphasize the benefit of
considering alternative treatment options for
patients who are intolerant to or who fail to
achieve adequate response to MTX treatment.

The current study also assessed a variety of
important safety outcomes to evaluate the risks
associated with UPA treatment. These safety
outcomes included SAEs as an aggregate cate-
gory and key AESIs as highlighted in the pro-
duct labels for UPA and other JAK inhibitors
[23, 24, 47–50]. Negative NNH values for most
AEs (including SAEs, serious infections, MACE,
malignancies and VTEs) indicate that these AEs
were more frequently observed in patients
treated with ADA, demonstrating lower risk for
UPA. Additionally, the majority of NNHs (in-
cluding negative NNHs) were associated with
95% CIs that included infinity, which indicates
that the differences between treatments were
too small to be considered significant. The only
AEs with a NNH and a 95% CI not including
infinity were AEs leading to discontinuation at
week 26 (favoring UPA) and herpes zoster
infection at weeks 48 and 156 (favoring ADA).
However, no serious or severe herpes zoster
infections were reported during the trial among
patients who were randomized to UPA or ADA
treatment. While some safety differences
between UPA and ADA have been previously
identified, including CPK elevations, hepatic
disorders, and lymphopenia [30], this current
analysis of AESIs remains consistent with earlier
reports observing similar rates of these events
with both UPA and ADA. It is worth noting that
many of the evaluated AEs are rare events with

low incidence. Therefore, the direct clinical
applicability of mean NNH values should be
interpreted with caution and evaluated along-
side the absolute AE rates. When the benefit and
risk were evaluated together in a hypothetical
cohort of 100 patients, our study estimated a
greater number of patients who would experi-
ence benefit rather than harm from UPA treat-
ment in comparison with ADA treatment; these
findings further support the positive bene-
fit–risk profile of UPA relative to ADA.

All in all, NNT and NNH values are very
context-dependent. As a general rule of thumb,
smaller NNT values for important clinical out-
comes (e.g., remission or low disease activity)
and larger NNH values for relevant AEs (e.g.,
infection) are preferable. Relative comparisons
between the efficacy outcomes and safety
events evaluated in the benefit–risk analysis
provides additional insight into the interpreta-
tion of NNT and NNH values.

The present study findings may have been
subject to certain limitations inherent in bene-
fit–risk assessments. First, a limitation of NNT
and NNH measures is that they are limited to
binary outcomes. Second, the applicability of
NNT and NNH values and comparative
risk–benefit results are also dependent on the
response rates observed in the comparator arm
within the trial populations. Therefore, physi-
cians should evaluate whether the estimated
values are directly applicable to their patient
populations. Third, the data presented in this
study are sourced from one randomized clinical
trial evaluating patients with RA who continue
to have active disease despite prior treatment
with MTX, with a relatively small number of
patients enrolled to assess the degree of risk
with each medication; consequently, the results
may not be generalizable to the broader RA
population. Fourth, the claims presented in this
study regarding the benefit-risk of UPA versus
ADA and of UPA versus PBO are limited to the
outcomes that were evaluated. Although these
outcomes were chosen based on their clinical
relevance, the benefit–risk profile could be dif-
ferent for other outcomes.

Certain limitations of clinical trials may have
also influenced the results of the present anal-
ysis. The trial design for SELECT-COMPARE
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included rescue protocols and trial arm cross-
over during the trial period. To mitigate the
impact of treatment switching, non-responder
imputation methods were applied to efficacy
results at all time points for patients who failed
to respond to treatment or who switched treat-
ment per trial protocol. Safety results were
censored at the time of treatment switch for
patients who discontinued their randomized
treatment. Additionally, SAEs of interest evalu-
ated are generally rare events of low incidence,
and as such, randomized clinical trials may not
be statistically powered to detect generalizable
risks. Future analyses should be conducted to
evaluate the therapeutic profile of treatments in
other patient populations. Furthermore, clinical
trials are conducted under rigorous protocols
that may not accurately capture real-world
practices, such as the level of patients’ compli-
ance to treatment, which are important deter-
minants of real-world treatment effectiveness
and tolerability.

CONCLUSIONS

The present analysis evaluated important effi-
cacy and safety outcomes in patients with RA
using NNT and NNH methodology to provide a
more clinically meaningful perspective on the
benefit–risk comparison between UPA and ADA
over 3 years. Our results indicate that UPA
consistently showed greater efficacy compared
to ADA as evidenced by NNT values\10 for the
achievement of clinical remission and low dis-
ease activity over 26 weeks. This advantage of
UPA persisted over the long term, as evidenced
by low NNT values\ 10 in comparisons
between UPA and ADA over 48 and 156 weeks
of treatment for DAS28-CRP\ 2.6. There were
limited additional safety risks associated with
UPA when compared to ADA, as exemplified by
large (and often negative) NNH values and non-
significant confidence intervals. When the
benefit and risk were evaluated together in a
hypothetical cohort of 100 patients, our study
estimated a greater number of additional
patients who would benefit from UPA treatment
in comparison with ADA, while, with the
exception of herpes zoster, all other AESIs had

similar risks between UPA and ADA. Taken
together, this analysis of evidence from the
SELECT-COMPARE trial suggests a favorable
benefit–risk profile of UPA compared to ADA for
patients with moderate-to-severe RA who have
responded inadequately to MTX.
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