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Steven R. Ytterberg arthritis taking tofacitinib or tumor necrosis factor inhibitors.

Division of Rheumatology,
Mayo Clinic, Rochester,

MN, USA Why was the study done?

e  People with rheumatoid arthritis (RA) who have uncontrolled symptoms (high disease
activity) have a higher chance of having adverse medical events [medical problems
that occur during treatment with a medication) than people who have mild symptoms
(low disease activity).

e We looked at the link between levels of disease activity and the risk of having adverse
medical events in people with RA who took tofacitinib or a tumor necrosis factor
inhibitor (TNFi) medication.

What did the researchers do?

e We used the results of ORAL Surveillance, a long-term safety trial in people with RA.
o In this study, people with RA were 50years or older and at high risk of a major

cardiovascular event such as heart attack or stroke.

e For up to 6years, people took tofacitinib 5 or 10mg tablets two times a day or TNFi
injections.

e We used statistical tests to examine the link between different levels of RA disease
activity or inflammation and different adverse medical events, such as:
o major cardiovascular events (such as heart attack, stroke, or death due to heart

failure)

cancers

blood clots

infections

deaths.

O O O O

What did the researchers find?
e In people who took tofacitinib or TNFi:
o People with active disease (those with RA symptoms) had a higher risk of infections
that did not lead to hospitalization (nonserious infections) than people in remission
(those with very mild symptoms or no symptoms at all).
o People with active disease also had a slightly higher risk of major cardiovascular
events and blood clots than those in remission.
o Higher levels of inflammation led to increased risk of major cardiovascular events,
cancers, blood clots, infections, and deaths.

What do the findings mean?

o Active RA disease leads to higher risk of adverse medical events.

e The medication used (tofacitinib or TNFi) did not affect the link between levels of RA
disease activity and adverse medical events.

e  This study was limited by the low number of adverse medical events recorded.

Keywords: autoinflammatory conditions, DMARDSs, inflammation, outcome measures,
rheumatoid arthritis
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Introduction

Rheumatoid arthritis (RA) is a chronic autoim-
mune disorder characterized by synovial inflam-
mation and the potential for joint destruction.!
While RA disease activity is primarily measured
based on the extent of joint involvement and
patient-reported outcomes, RA-related inflam-
mation is systemic. Continued inflammation and
increasing disease activity are associated with
increased risk of comorbidities and adverse events
(AEs),!? including major adverse cardiovascular
(CV) events (MACE),3-1% venous thromboembo-
lism (VTE),!! malignancies,!2-15 and both serious
and nonserious infections (NSIs).16-18

Recognizing the potential hazards associated with
uncontrolled inflammation on both joints and
extra-articular tissues, the American College of
Rheumatology (ACR) and the European Alliance
of Associations for Rheumatology (EULAR) have
incorporated treat-to-target recommendations
into their treatment guidelines.!%20 These state
that either low disease activity (LDA)!° or clinical
remission should be the primary target for the
treatment of RA2%:21; LDA may be more realistic
among patients with long-standing disease.?! The
availability of multiple advanced therapies with
different mechanisms of action increasingly ena-
bles attainment of these therapeutic goals.22 This
may in turn mitigate the risk of AEs caused by
higher disease activity. For instance, in an inte-
grated post hoc safety analysis of the SELECT
phase III RA clinical program of upadacitinib,
patients who received upadacitinib 15mg and
experienced MACE or VTE showed lower
improvement in their disease activity wersus
patients who did not have an event.?3

ORAL Surveillance INCT02092467) was a large,
long-term, clinical safety endpoint-driven, post-
authorization trial of tofacitinib wersus tumor
necrosis factor inhibitors (TNFi) in a CV risk-
enriched patient population with coprimary end-
points of MACE and malignancies excluding
nonmelanoma skin cancer (NMSC).2* The size
and duration of this study enabled the evaluation
of a broad range of AEs, including those that
occur at low incidence and/or long latency, within
a single cohort of patients in a prospective, rand-
omized setting. In this CV risk-enriched popula-
tion, risks of MACE and malignancies were
higher with tofacitinib versus TNFi and did not
meet noninferiority criteria.2+

In this post hoc analysis of ORAL Surveillance, we
sought to characterize the relationship between
RA disease activity and AEs of interest, after
adjusting for other baseline risk factors. We also
evaluated whether tofacitinib or TNFi treatment
had any impact on the relationship between dis-
ease activity and AE risk.

Methods

Study design and patients

ORAL Surveillance was a randomized, open-
label, noninferiority, postauthorization phase
3b/4 safety endpoint-driven study that enrolled
patients with active RA despite methotrexate
treatment aged =50years with =1 additional CV
risk factor. All patients satisfied the 2010 ACR/
EULAR Classification Criteria for RA.?>

Patients were randomized 1:1:1 to receive oral
tofacitinib 5 or 10mg twice daily (BID), or sub-
cutaneous TNFi [adalimumab 40 mg once every
2weeks (North America: US, Puerto Rico, and
Canada) or etanercept 50 mg once weekly (rest of
the world)]. All patients continued to receive
background methotrexate, unless modification
was clinically indicated.?*

The study began enrollment in March 2014 and
completed in July 2020; the database was released
in December 2020. In February 2019, the tofaci-
tinib 10mg BID dose was reduced to 5mg BID
after the Data Safety Monitoring Board noted an
increased frequency of pulmonary embolism (PE)
in patients receiving tofacitinib 10 mg BID wversus
TNFi, and an increase in overall mortality with
tofacitinib 10 mg BID wversus 5 mg BID and TNFi.
Data were collected for up to 72months of fol-
low-up. Patients randomized to the tofacitinib
10mg BID group whose dose was reduced to
5mg BID, or who discontinued from the trial
drug, were included in the tofacitinib 10mg BID
group.

Endpoints

This post hoc analysis evaluated the relationship
between RA-related inflammation (time-depend-
ent, measured at baseline and postbaseline) and
selected AEs of interest. Clinical Disease Activity
Index (CDAI) and C-reactive protein (CRP)
were used as measures of RA-related disease
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activity and inflammation. CDAI incorporates
assessments of tender and swollen joint counts
(28 joints assessed), and both patient’s and physi-
cian’s global assessments of disease activity; CRP
is routinely assessed as a marker of systemic
inflammation in RA.?¢ A total of 14 AEs were
included: adjudicated MACE (along with its
components of myocardial infarction and stroke);
adjudicated malignancies (three endpoints:
malignancies excluding NMSC, NMSC, and
lung cancer); adjudicated VTE [three endpoints:
all VTE, deep vein thrombosis (DVT), and PE];
serious infection (defined as any event in the
Infections and Infestations System Organ Class,
marked as serious); herpes zoster (HZ; nonseri-
ous and serious); NSI excluding HZ; and adjudi-
cated death (two endpoints: all-cause deaths and
deaths due to CV events).

Statistical analysis

Safety endpoints were analyzed using the safety
analysis set, which included all randomized
patients who received =1 dose of study treat-
ment. Patients, including those required to switch
from tofacitinib 10mg BID to 5mg BID in
February 2019, were analyzed in their originally
randomized group; the data collected after the
dose switch were counted in the tofacitinib 10 mg
BID group, as described previously.24

Safety events were counted within predefined risk
periods and censoring times, per the ORAL
Surveillance study protocol and statistical analy-
sis plan.?* For MACE and its components, the
risk period was defined as the time from the first
dose until the last contact date or the last trial
dose plus 60days, whichever was earliest. For
malignancies excluding NMSC and lung cancer,
the risk period was the time from the first dose
until the last contact date. For all other endpoints
(NMSC, VTE, infections, and death), the risk
period was the time from the first dose until the
last contact date or the last trial dose plus 28 days,
whichever was earliest.

For each endpoint indicated above, our model-
building approach to assessing relationships
between RA-related inflammation and the safety
events consisted of the following multiple steps.
First, potential baseline risk factors were selected
based on clinical knowledge and literature.5-27-29
These included patient demographics, medical
history, RA disease characteristics, and baseline
and prior medications (the full list of covariates

are listed in the Supplemental methods). Second,
we performed simple Cox analyses for each base-
line risk factor (including treatment arm and a
single candidate risk factor), one at a time. Any
baseline risk factor with a p<<0.10 from the sim-
ple Cox models was selected by the model. Third,
a multivariable Cox proportional hazard model
analysis using backward selection was performed,
including treatment arm (always included) and
all the variables that had been selected by the
model in the second step. The p value cutoff for a
risk factor to stay in the multivariable model was
0.10 (i.e. p<0.10). Finally, time-dependent
CDAI categories were added to this multivariable
model for each AE of interest that had been
selected in the third step. CDAI categories were
defined as low (>2.8 and <10; LDA), moderate
(>10 and =<22; MDA), or high (>22; HDA) dis-
ease activity wversus remission (<2.8). Time-
dependent CDALI categories included all baseline
and postbaseline CDAI values recorded for each
patient prior to the AE of interest for patients who
experienced the AE, or the end of the risk period
for patients who did not experience the AE. The
counting process method of data input was used,
that is, the time was first divided into intervals at
cut points where CDAI categories were evalu-
ated; then, the presence or absence of the AE was
counted in each interval (event interval or cen-
sored interval, respectively) for which the begin-
ning CDAI category was the covariate for that
interval.3° This models the entire disease trajec-
tory based on CDAI of the patient during the
study. Hazard ratios for LDA, MDA, and HDA
versus remission and 95% confidence intervals
(CIs) were estimated based on this multivariable
time-dependent Cox  proportional hazard
model.3! Nominal p values <0.05 were consid-
ered evidence of associations between categorized
CDAI and risk of AEs. This analysis was similarly
repeated for time-dependent CRP (mg/L) as a
continuous covariate, with hazard ratios esti-
mated per increment of 5mg/L. of CRP. Pooling
of the AEs across the two tofacitinib and TNFi
arms enhanced the precision of the estimates,
particularly for less frequently occurring AEs.

Separately, a sensitivity analysis including the
interaction between treatment arm and the time-
dependent covariate was performed to assess
whether the effect of CDAI (or CRP) on the risk
of AE was different for tofacitinib versus TNFi.

In addition, cumulative disease activity (per year)
was calculated using the area under the curve
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(AUCQC) for CDAI from baseline to the time of the
AE. Comparisons of the CDAI AUC/year for
patients with versus without AEs were made using
an analysis of variance model with treatment arm,
event status, and the interaction between treat-
ment arm and event status as covariates.

Across these analyses, no multiplicity adjustments
were applied.

Results

Patients

Overall, 4362 patients were included (tofacitinib
5mg BID: N=1455; tofacitinib 10mg BID:
N=1456; TNFi: N=1451) with a median follow-
up of 4.0years. Detailed demographics and base-
line characteristics have been previously
reported??; selected characteristics are shown in
Table 1. Across treatment arms, 78.2% of patients
were female; median age was 60years. Mean dis-
ease duration at baseline was 10.4years. By study
design, patients were receiving concomitant
methotrexate at baseline; 28.4% had previously
received another conventional synthetic disease-
modifying antirheumatic drug (DMARD) (csD-
MARD) and 10.4% a biologic DMARD
(bDMARD). Furthermore, 57.2% of patients
reported corticosteroid use at baseline. Baseline
CDALI scores and CRP levels were similar across
treatment arms (Table 1).

Patients were assessed for disease activity, as
defined by CDAI, at every study visit.
Improvements in CDAI were observed in all three
treatment arms. Figure 1 graphically depicts the
proportions of patients in each disease activity
category by visit, for the duration of the study
across all treatment arms. CDAI category changes
during the study were similar across treatment
arms, as shown in Supplemental Figure S1.

The results of the Cox regression analysis showed
that, at any given point in time during the study,
patients with residual disease activity (CDAI
HDA, MDA, or LDA) had an increased risk of
certain AEs wersus patients in remission. This
residual disease activity was a risk factor for NSI.
For MACE, VTE, serious infection (MDA and
LDA only), and CV death (MDA only), patients
with active disease trended toward a higher risk of
developing these AEs versus those in remission,
but all p values were >0.05 (Figure 2). No asso-
ciation with CDAI category was observed for

malignancies or HZ (Figure 2; Supplemental
Figure S2). Results of additional endpoints,
including components of MACE, malignancy
subtypes, DVT, and PE, are shown in
Supplemental Figure S2.

Additionally, a sensitivity analysis indicated
that the relationship between CDAI and AEs
was not impacted differentially by treatment
arm (all interaction terms had p>0.05; data
not shown).

Higher serum CRP was associated with

greater risk for most AEs of interest

Results from the Cox regression analysis showed
that risks of AEs of interest increased with higher
serum CRP, except for HZ (Figure 3). Specifically,
risk increased, with each 5mg/LL increment in
serum CRP, by 6% (95% CI: 2-9%) for MACE,
4% (2-6%) for malignancies excluding NMSC,
5% (0-10%) for VTE, 9% (7-10%) for serious
infections, 2% (1-3%) for NSI, and 9% (4-13%)
for CV death (all p<0.05; Figure 3). In contrast,
there was a 6% (0—-11%) reduction in risk for HZ
for each 5-mg/L increment in serum CRP. Results
of analyses for additional endpoints, including
components of MACE, VTE, and malignancies,
are shown in Supplemental Figure S3. The sensi-
tivity analysis again showed that the relationship
between CRP and AEs was not impacted differ-
entially by treatment arm (data not shown; all
interaction p values >0.05).

Patients who experienced certain AEs had

greater cumulative CDAI disease activity
Comparison of least squares mean AUC/year for
CDAI showed that patients who received tofaci-
tinib 5mg BID and experienced MACE, VTE,
serious infections, and NSI had higher cumulative
disease activity exposure during the study than
patients on the same treatment who did not expe-
rience these events (all p wvalues <0.05;
Supplemental Table S1). Patients who received
tofacitinib 10 mg BID and experienced VTE, seri-
ous infections, HZ, and NSI also experienced
higher cumulative disease activity than patients on
the same treatment who did not experience these
events (all p values <0.05; Supplemental Table
S1). For patients who received TNFi, those who
experienced serious infections and NSI had higher
cumulative disease activity per year than patients
who did not experience infection events (all p val-
ues <0.05; Supplemental Table S1).

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

THERAPEUTIC ADVANCES in

Musculoskeletal Disease Volume 15

Table 1. Baseline patient demographics and characteristics.

Demographic/characteristic

Tofacitinib 5mg
BID (N=1455)

Tofacitinib 10mg

BID (N=1456)

TNFi (N=1451)

Total (N=4362)

Age, years
Mean (SD)

Median [range]

60.8 (6.8)
60.0 [50.0-86.0]

61.4(7.1)
61.0 [50.0-85.0]

61.3(7.5)
60.0 [50.0-88.0]

61.2(7.1)
60.0 [50.0-88.0]

Female sex, n (%) 1169 (80.3) 1124 (77.2) 1117 (77.0) 3410 (78.2)
Duration of RA, years
Mean (SD) 10.4 (8.8) 10.2 (9.0) 10.6 (9.3) 10.4 (9.1)

Median [range]

8.2[0.30-47.62]

Concomitant medication use at baseline (day 1], n (%)

7.6 [0.28-57.08]

8.1[0.02-51.90]

8.0[0.02-57.08]

Methotrexate 1453 (99.9) 1456 (100.0) 1451 (100.0) 4360 (99.9)

Corticosteroids 836 (57.5) 829 (56.9) 830 (57.2) 2495 (57.2)
Methotrexate dose, mg/week

Mean (SD) 17.4 (4.4) 17.4 (4.1) 17.3 (4.3) 17.3 (4.3)

N1, N2] [21, 1434] (33, 1423] [16, 1435] [70, 4292]
Corticosteroid use, mg/day

Mean (SD) 6.0 (2.5 6.1(2.6) 6.1(2.4) 6.1(2.5)

[N1, N2] [686, 769] [685, 771] [678, 773] [2049, 2313]
Prior medication use, n (%)

Nonmethotrexate csDMARDs 421 (28.9) 395 (27.1) 424(29.2) 1240 (28.4)

bDMARDs 164 (11.3) 138 (9.5) 150 (10.3) 452 (10.4)

TNFi 115 (7.9) 110 (7.6) 105 (7.2] 330 (7.6)

Non-TNFi bDMARDs 71 (4.9) 53 (3.6) 62 (4.3) 186 (4.3)
CDAI

Mean (SD) 39.8(11.9] 39.9 (12.1) 39.7(11.9) 39.8(12.0)

Median [range]

38.3[6.6-75.2]

37.9 [9.3-74.5]

38.1[14.5-74.6]

38.2[6.6-75.2]

[N1, N2] [45, 1410] (52, 1404] [64, 1387] [161, 4201]
CRP, mg/L

Mean (SD) 17.3(20.5) 16.4(20.3) 16.7 (21.6) 16.8 (20.8)

Median [range] 9.8 [0.0-162] 9.1 [0.0-180] 8.9 [0.0-274] 9.3[0.0-274]

N1, N2] [0, 1455] [0, 1456] [3, 1448] [3, 4359]

bDMARD, biologic DMARD; BID, twice daily; CDAI, Clinical Disease Activity Index; CRP, C-reactive protein; csDMARD, conventional synthetic
DMARD; DMARD, disease-modifying antirheumatic drug; n, number of patients meeting criteria; N, number of patients in each treatment arm in
the safety population; N1, number of patients with missing values at baseline; N2, number of patients with nonmissing values at baseline;

RA, rheumatoid arthritis; SD, standard deviation; TNFi, tumor necrosis factor inhibitor.
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Figure 1. Patients in CDAI-defined disease activity categories in ORAL Surveillance, by visit (all treatments).
Data beyond month 66 were not presented due to decline in patient numbers from that point onward. Percentages were

based on patients with available CDAIl values at a given visit.

CDAI, Clinical Disease Activity Index; HDA, high disease activity; LDA, low disease activity; M, month; MDA, moderate disease

activity; N1, number of patients with observations at each visit,

Discussion

RA is associated with a range of comorbid condi-
tions such as infections and CV disease.!? In addi-
tion to providing valuable information about the
risk profile of tofacitinib versus TNFi, ORAL
Surveillance also allowed an opportunity to
explore risk factors for many AEs of interest in
patients with RA who were receiving active treat-
ment. At the time of enrollment, participants in
this trial were substantially undertreated by treat-
to-target standards and practice guidelines.2° This
was evidenced by the findings that patients in this
trial had mean disease duration of 10years at
enrollment and, although they were receiving
methotrexate at baseline (by protocol), less than
30% had received other csDMARDSs previously,
indicating a low rate of combination csDMARD
therapy, and approximately 10% had received a
prior bDMARD. However, over half of these
patients were receiving corticosteroids at the time
of enrollment. In spite of this, approximately 96%
of patients entered the study with a CDALI score
consistent with HDA. We propose that not only
were these patients enriched for AEs of interest
due to age and comorbid CV risk factors, but also
due to their HDA at enrollment, and their histori-
cally undertreated RA.%8:13:15:16,18 Although ORAL
Surveillance was a long study, with a mean patient
follow-up of 4 years, one limitation of this analysis
was that we were not able to assess the cumulative

for calculation of percentages.

burden of inflammation with which the patient
entered the study because the clinical trial did not
allow for retrospective capture of the CDAI and
CRP values for the patients’ entire duration of dis-
ease, which ranged from <1 month to 57 years.

Focusing on the disease activity measures during
the study, we used a Cox regression model with
time-dependent CDAI or CRP to explore relation-
ships between patients’ CDAI score or CRP level
and the risk of incurring AEs. The analysis included
patient demographics, medical history, RA disease
characteristics, and baseline medications. In this
high-risk population of patients with RA, residual
disease activity was a contributory risk for AEs.
For instance, NSI risks were higher among patients
with active RA than those in remission, and risk
increased with rising CDAI disease activity. The
analysis also suggested that MACE and VTE risks
trended higher when patients had active disease
versus remission, but the p values were >0.05, and
a similar increase with higher CDAI activity was
not demonstrated. Separately, we found that
higher CRP values were associated with a greater
risk for MACE, malignancies, VTE, serious infec-
tions, NSI, and CV death. It should be noted that
at least ~30% of patients had MDA/HDA through-
out the duration of study, suggesting that the rela-
tionship between disease activity and AE risk may
have been observed due to patients not attaining
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Figure 2. Hazard ratios (95% Cls) for selected AEs of interest: CDAl-defined active RA versus remission (time-

dependent covariate analysis).

*p < 0.05. Hazard ratios (95% Cls) are shown on a logarithmic scale. Patients with missing baseline risk factors and time-

dependent CDAI were excluded.

AE, adverse event; CDAI, Clinical Disease Activity Index; Cl, confidence interval; CV, cardiovascular; HDA, high disease
activity; HR, hazard ratio; HZ, herpes zoster (nonserious and serious); LDA, low disease activity; MACE, major adverse

CV event; MDA, moderate disease activity; n, number of patients who experienced each AE within risk period with CDAI
measurements, pooled across treatment arms; NMSC, nonmelanoma skin cancer; NSI, nonserious infection excluding HZ;
RA, rheumatoid arthritis; TNFi, tumor necrosis factor inhibitor; VTE, venous thromboembolism.

the treatment target; this is despite the likelihood
of patients exhibiting improvements from baseline
in CDAI with tofacitinib or TNFi treatment.??

In the sensitivity analyses, the lack of interactions
between treatment arm and CDAI or CRP sug-
gests that disease activity is a risk factor for the

AEs of interest, independent of treatment with
tofacitinib or TNFi. However, the sensitivity
analysis was limited by low power, owing to a
generally low number of AEs in the tofacitinib
and TNFi arms. Nevertheless, postbaseline CRP
values may have been differentially impacted by
treatment. Moreover, this analysis assumed that
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HR (95% CI) P value
MACE (n = 132) —@— 1.06 (1.02-1.09) <0.001*
Malignancies excluding NMSC (n = 158) @ 1.04 (1.02-1.06) <0.001*
VTE (n = 55) —&— 1.05 (1.00-1.10) 0.036*
Serious infection (n = 395) @ 1.09 (1.07-1.10) <0.001*
HZ (n = 402) —@ 0.94 (0.89-1.00) 0.038*
NSI (n = 2321) @ 1.02 (1.01-1.03) 0.002*
CV death (n = 41) —— 1.09 (1.04-1.13) <0.001*

[ |
0.75 1.0 1.5

Lower risk with 5 mg/L
increment in CRP

Higher risk with 5 mg/L
increment in CRP

Figure 3. Hazard ratios (95% Cls) for selected AEs of interest: 5mg/L CRP increment (time-dependent

covariate analysis).

*p < 0.05. Hazard ratios (95% Cls) are shown on a logarithmic scale. Patients with missing baseline risk factors and

continuous CRP were excluded from analysis.

AE, adverse event; Cl, confidence interval; CV, cardiovascular; HR, hazard ratio; HZ, herpes zoster (nonserious and
serious); MACE, major adverse CV events; n, number of patients who experienced each AE within risk period with CRP
measurements, pooled across treatment arms; NMSC, nonmelanoma skin cancer; NSI, nonserious infection excluding HZ;

VTE, venous thromboembolism.

CRP values were related to RA disease activity,
although CRP is a nonspecific measure of inflam-
mation and can also fluctuate due to
RA-independent factors such as infection and
injury.3?® Finally, the CDAI and CRP values
included in this analysis were those collected at
prescheduled study visits every 3months from
baseline to the visit before the event, rather than
when the patient was seen for the AE (e.g. in the
emergency room). It is possible that CRP levels
fluctuated due to undiagnosed but developing
AEs, and the direction of the relationship between
CRP and AEs should thus be interpreted with
caution.

One seemingly paradoxical finding in our analysis
was that, while higher time-dependent CRP was
associated with both serious infections and NSI,
the relationship was reversed for HZ. The finding
that patients receiving Janus kinase inhibitors,
including tofacitinib, are at a greater risk for HZ
infection has been seen across multiple data-
sets.34¥36 Tt is plausible that patients who
responded best to treatment were also at the high-
est risk for HZ. However, identifying a mechanis-
tic explanation for this finding requires further
studies.

In the AUC/year analysis, we observed that
patients receiving tofacitinib 5 mg BID who expe-
rienced MACE, VTE, serious infections, or NSI

were exposed to higher cumulative disease activ-
ity (CDAI) than patients who received the same
treatment and did not experience such an event.
Similar results were obtained in patients who
received TNFi and experienced serious infections
and NSI versus patients who did not experience
such an event. However, a similar relationship
between disease activity and malignancy (exclud-
ing NMSC) or CV death was not detected. As
with the sensitivity analyses, these analyses were
limited by low power, due to the low number of
AEs across treatment arms.

Overall, our findings regarding the contribution of
inflammation to the risk of AEs in patients with
RA are consistent with those of others. Baseline
CRP has been highlighted as a predictor of CV
death in patients with new onset inflammatory pol-
yarthritis who were followed for approximately
10years37; similarly, CRP is also an independent
predictor of coronary atherosclerotic plaque pro-
gression in patients with RA.# Two prior studies
showed that the risk of MACE increases with acute
flares of RA disease.”-8 Importantly, a recent study
suggested that the relationship between CDAI and
CV risk was the strongest in the first 6 months of
therapy and that the association diminished over
time38; it is, therefore, possible that the inclusion of
all CDAI values over the period of this 5-year study
may have attenuated the relationship between dis-
ease activity and MACE.
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ORAL Surveillance was powered for comparisons
between two active therapies, tofacitinib and
TNFi, for MACE and malignancies excluding
NMSC as primary endpoints; the trial was not
powered to assess other endpoints, and it did not
include a placebo arm. Our analysis showed a sta-
tistical association between active disease by
CDAI and NSI, the most frequently occurring
AE of special interest in this study. This was the
most statistically robust analysis in terms of
power. This is consistent with previous findings; a
large US cohort study described an association
between increasing disease activity and outpatient
infection rates among patients with RA.1¢ The
remaining endpoints in our analysis had low event
numbers, and resultant large CIs, potentially
explaining some aberrant findings across residual
disease activity categories wersus remission.
Nevertheless, even for AEs with small event num-
bers, like VTE, the relationship between disease
activity and events was still directionally aligned
with previous studies. For example, it has been
shown that inflammation in RA can contribute to
increased risk for VTE, including a long-term
registry-based study noting a strong association
between increasing acute RA disease activity,
measured by Disease Activity Score in 28 joints
erythrocyte sedimentation rate, and the risk of
VTE.!! The majority of PE cases reported in
ORAL Surveillance were identified in isolation,
without knowledge of when the primary throm-
bosis (presumed DVT) had occurred, potentially
impacting the identification of time-dependent
disease activity as it is related to the temporal
diagnosis of PE.

In this study, we did not find associations between
CDAI and malignancies, but CRP was associated
with malignancies, which as previously stated may
have been due to the malignancy itself rather than
RA activity. Lymphoma has the most frequently
reported link between lifetime exposure to inflam-
mation and malignancies in patients with RA in
existing literature.!%15 Qur analysis did not include
lymphoma as a standalone endpoint due to insuf-
ficient case numbers (four patients receiving
tofacitinib 5 mg BID, six patients receiving tofaci-
tinib 10mg BID, and one patient receiving
TNF1).3° Lymphoma was included in the malig-
nancies excluding NMSC outcome.

Our study was limited by its post hoc nature.
ORAL Surveillance included a CV risk-enriched
population of patients with RA (aged = 50years,

with =1 additional CV risk factor); extrapolating
our results to the general RA patient population
should be done with caution. Associations identi-
fied by Cox analyses do not necessarily imply cau-
sation, and time-dependent covariate analyses
may introduce bias in terms of reverse causality.
Backward selection, while commonly used in
analyzing clinical trial data,*® may yield a biased
relationship between selected covariates and the
outcome; CIs and p values may be underesti-
mated.*! In addition, the power for the interac-
tion analyses (effect modification) was low.
Further, the stability of the backward selection
may be affected by a small number of events in
some instances.4® Patient demographics were
captured only at baseline; given the long study
duration, demographics and thus risk factors (e.g.
weight, smoking status, and concomitant medica-
tions) may have changed during the study. Due to
the conditional nature of the selection method for
model building, inference regarding association
from the models thus selected is not confirmatory
and would warrant further investigation.

Treat-to-target recommendations for the man-
agement of RA establish remission as the ideal
goal, while LDA may be an acceptable alternative
in certain patients.1%20 Qur results indicate that in
patients with RA =50years of age with =1 addi-
tional CV risk factor, any residual disease activity
can contribute to increased risk of certain AEs,
despite treatment with advanced immunomodu-
latory therapies. The risk imposed by disease
activity appears to be similar for patients receiving
tofacitinib and TNFi. This may suggest that in
patients with comorbidities, such as the ORAL
Surveillance population, exposure to even modest
levels of inflammation may increase the risk of
AEs, in line with recent literature.®11 Clinicians
should consider stringent adherence to treat-to-
target guidelines in this high-risk patient popula-
tion to achieve and maintain tight control of
disease activity.
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