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Background: Tofacitinib is an oral, small molecule Janus kinase inhibitor for the treatment of ulcerative colitis (UC). We present integrated ana-
lyses of nonmelanoma skin cancer (NMSC) incidence in the tofacitinib UC clinical program.

Methods: Nonmelanoma skin cancer events were evaluated from 3 randomized, placebo-controlled studies: 2 identical, 8-week induction studies
(NCT01465763, NCT01458951), a 52-week maintenance study (NCT01458574), and an open-label, long-term extension study (NCT01470612).
Cohorts analyzed were: Induction, Maintenance, and Overall (patients receiving >1 dose of tofacitinib 5 mg or 10 mg twice daily [BID]). An inde-
pendent adjudication committee reviewed potential NMSC. Proportions and incidence rates (IRs; unique patients with events per 100 patient-
years of exposure) for NMSC were evaluated. A Cox proportional hazards model was used for risk factor analysis.

Results: Nonmelanoma skin cancer was evaluated for 1124 patients (2576.4 patient-years of tofacitinib exposure; <6.8 years' treatment). In the
Induction Cohort, NMSC IR was 0.00 for placebo and 1.26 for 10 mg BID. Nonmelanoma skin cancer IR was 0.97 for placebo, 0.00 for 5 mg BID
and 1.91 for 10 mg BID in the Maintenance Cohort, and 0.73 (n = 19) in the Overall Cohort. No NMSC was metastatic or led to discontinuation.
In the Overall Cohort, Cox regression identified prior NMSC (hazard ratio [HR], 9.09; P = 0.0001), tumor necrosis factor inhibitor (TNFi) failure
(3.32; P=0.0363), and age (HR per 10-year increase, 2.03; P = 0.0004) as significant independent NMSC risk factors.

Conclusions: For patients receiving tofacitinib, NMSC occurred infrequently. Older age, prior NMSC, and TNFi failure, which are previously re-
ported NMSC risk factors in patients with UC, were associated with increased NMSC risk.
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Introduction necrosis factor inhibitors (TNFi).”> Nonmelanoma skin can-
cer risk in patients with IBD naive to thiopurines is similar to
the risk in the general population.” Abbas et al showed that
NMSC IR per 100 patient-years (PY) increased with cumula-
tive years of thiopurine use, with an IR of 1.36 for 5 years of
use, vs an IR of 0.37 for no prior thiopurine use.® A cohort
study of 19,486 patients with IBD showed that both current
and past thiopurine exposure significantly increased NMSC
risk, with hazard ratios (HRs) of 5.9 (95% confidence inter-
val [CI], 2.1-16.4; P = 0.0006) and 3.9 (95% CI, 1.3-12.1;
P = 0.02) for ongoing and past thiopurine exposure, respect-
ively.” Furthermore, NMSC risk increases with age in pa-
tients with IBD, with IRs per 100 PY of 0, 0.06, and 0.08 for
thiopurine-naive patients <50, 50-65, and >635 years of age,
respectively.” Similarly, a higher risk for developing NMSC
has been observed for patients with IBD receiving TNFi, both
as a monotherapy (P = 0.036) and in combination with a

Rates of nonmelanoma skin cancer (NMSC) are on the rise,
with an estimated 3.3 million people treated for NMSC in
the United States in 2012.! Based on US claims data, the in-
cidence rate (IR) of NMSC in the general population is 78
cases per 10,000 person-years.”? A global systematic review
reported wide variation in IRs of NMSC, with the highest
rates in Australia (>100 cases per 10,000 person-years for
basal cell carcinoma [BCC]) and the lowest rates in parts
of Africa (<0.1 cases per 10,000 person-years for BCC).3
Nonmelanoma skin cancer risk factors include cumulative
sun and ultraviolet (UV) light exposure, White race, and im-
munosuppressive medications.*

Patients with inflammatory bowel disease (IBD), including
ulcerative colitis (UC), have been shown to be at increased
risk of developing NMSC,** attributed to the use of immuno-
suppressant medications such as thiopurines and/or tumor
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thiopurine (P < 0.001), by a proportional reporting ratio met-
ric analysis.’

Nonmelanoma skin cancer risk is also higher in patients
with a previous history of NMSC. A meta-analysis of sub-
sequent NMSC in patients with previous NMSC history
showed that the cumulative risk of developing a second squa-
mous cell carcinoma (SCC) or a second BCC within 3 years
was approximately 18% and 44 %, respectively.'®

Tofacitinib is an oral, small molecule Janus kinase inhibitor
for the treatment of UC. The efficacy and safety of tofacitinib
in adults with moderate to severe UC has been evaluated in
clinical trials, including a phase 2 induction study,!" 2 phase
3 induction studies,'? a phase 3 maintenance study,'? and an
open-label, long-term extension (OLE) study.'3 As tofacitinib
is an immune modulator, and patients with UC are at in-
creased risk of developing NMSC,**¢ it is important to evalu-
ate and report on the NMSC risk in patients with UC re-
ceiving tofacitinib. Within this safety population, a blinded
committee adjudicated NMSC events in the phase 3 studies
only. Here, we present an integrated analysis of the adjudi-
cated NMSC events in the tofacitinib clinical program for pa-
tients with moderate to severe UC.

MATERIALS AND METHODS

Patients

In the tofacitinib UC clinical program, summaries of safety
data were analyzed from 3 randomized, placebo-controlled
studies (OCTAVE Induction 1 and 2, NCT01465763 and
NCT01458951; OCTAVE Sustain, NCT01458574) and an
open-label study (OCTAVE Open, NCT01470612) that was
ongoing at the time of this analysis. All studies are registered
on ClinicalTrials.gov. A total of 1124 patients with moderate
to severe UC (moderate or severe disease defined by a total
Mayo score of 26, with a rectal bleeding score of 21, and an
endoscopic subscore of >2 on the Mayo score) received >1
dose of tofacitinib 5 mg or 10 mg twice daily (BID) from the
4 induction, maintenance, and OLE studies.

The adjudicated NMSC analysis comprised 2 identi-
cal, 8-week, phase 3 induction studies (OCTAVE Induction
1 and 2)? of patients with moderate to severe UC and
prior failure or intolerance to treatment with corticoster-
oids, immunomodulators, and/or the TNFi infliximab and
adalimumab (Fig. 1). Additional NMSC analysis involved
OCTAVE Sustain,'> a 52-week, phase 3, randomized,
double-blind maintenance study of clinical responders from
OCTAVE Induction 1 and 2. Clinical responders were patients
whose total Mayo scores decreased from induction study
baseline by >3 points and >30%, accompanied by decreases
in rectal bleeding subscore of >1 point or an absolute rectal
bleeding score <1. OCTAVE Open," an OLE study of patients
(n = 944) without clinical response in OCTAVE Induction 1
and 2 or patients who completed or demonstrated treatment
failure in OCTAVE Sustain, was also included in the NMSC
safety analysis. Patient demographics and characteristics data
included all phase 3 studies for which NMSC cases were ad-
judicated.

Nonmelanoma skin cancer events reported in this manu-
script were based on adjudication. Adjudicated NMSC events
include reported adverse events (AEs) and also any biop-
sies associated with that event. The calculation of NMSC
IR does not include patients in the phase 2 induction study

235

(NCT00787202)"" because adjudication of potential malig-
nancy cases was not performed. Safety evaluations were con-
ducted for the phase 2 induction study and did not show any
AEs in the standardized Medical Dictionary for Regulatory
Activities (MedDRA; version 19.0) Neoplasms (including
cyst) system organ class.

Malignancy Adjudication Committee

Biopsies of all potentially malignant tumors were submit-
ted for blinded central over-read of histopathology and in-
dependent adjudication. An independent, external, blinded
malignancy adjudication committee (MAC) reviewed all
potential NMSC events in all phase 3 studies and the OLE
study. The MAC was established to increase the objectivity
of interpretations and better control variability. The MAC
included a panel of board-certified, practicing medical on-
cologists to evaluate and classify potential malignancy cases
using a prespecified, consistent set of criteria within the UC
clinical program and across the various indications of the en-
tire tofacitinib program. The MAC reviewed all AEs and ser-
ious AEs (SAEs) coded to the malignant tumor standardized
MedDRA query, events submitted for central histopathology
review as potential malignancies, and any additional cases
nominated by investigators or the study sponsor for review.

Malignancies, including NMSCs, were identified based on
all available data in the study database related to the potential
malignancy cases, including output from the central histology
review, where available. The reporting of all events began
at the time the patient provided informed consent through
28 days after the last study dose, or for SAEs until an ongoing
event resolved, or, additionally, at any time after the last dose
if a causal relationship to study medication was suspected by
the investigator. Additional details of adjudication criteria are
included in the supplementary data. Screening skin examin-
ation for NMSC by dermatologists was not part of any study
protocol. At study screening, history of prior NMSC was as-
certained from medical records and patient interviews as part
of the patients’ medical history.

Review of AEs

Adverse events in the UC clinical program were coded using
MedDRA version 19.0 for the Induction and Maintenance
Cohorts, and MedDRA version 19.1 for the Overall Cohort.
Serious adverse events were defined as any events that re-
sulted in death, were life-threatening, resulted in a persistent
or significant disability or incapacity, required patient hospi-
talization or prolongation of existing hospitalization, resulted
in a congenital anomaly or birth defect, or were considered
an important medical event. Only SAEs reported after the
first dose of study treatment (ie, treatment-emergent) through
28 days after the last study dose are presented.

Cohort Analysis

Three cohorts of patients were evaluated for adjudicated
NMSC events: the Induction, Maintenance, and Overall
Cohorts (Fig. 1). The Induction Cohort included the 2 phase
3 induction studies; the Maintenance Cohort included the
phase 3 maintenance study; and the Overall Cohort included
patients receiving >1 dose of tofacitinib 5 mg or 10 mg BID in
the phase 3 and OLE studies.

In the Overall Cohort, a supplemental analysis for the total
tofacitinib population (“Tofacitinib All”) stratified patients
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Figure 1. Overview of the tofacitinib UC phase 3 clinical program, analyzed for adjudication of NMSC events. Abbreviations: N, number of patients in
each treatment group included in the cohort analysis. ®Final complete efficacy assessment at week 8/52. Treatment continued up to week 9/53. *Clinical
response in OCTAVE Induction 1 and 2 was defined as a decrease from induction study baseline total Mayo score of >3 points and >30%, plus a
decrease in rectal bleeding subscore of >1 point or an absolute rectal bleeding subscore of 0 or 1. ¢Study A3921139 (OCTAVE Open) was

ongoing at the time of this analysis. “Remission was defined as a total Mayo score of <2 with no individual subscore >1, and a rectal bleeding subscore
of 0. Adapted from Winthrop KL, et al. Inflamm Bowel Dis 2018; 24: 2258-65 (in accordance with the CC BY-NC licence).

by predominant dose (PD) of tofacitinib. A PD of tofacitinib
5 mg BID was determined as an average daily dose <15 mg,
whereas a PD of tofacitinib 10 mg BID was determined as an
average daily dose >15 mg.

Statistical Analysis

Proportions and IRs (unique patients with events per 100 PY
of exposure) for NMSC were evaluated. Exact Poisson (ad-
justed for PY) 95% Cls are provided for the crude IR. The
change in NMSC IR over time was assessed for each individ-
ual 6-month time interval from 0 to >30 months.

Cox proportional regression models were used to assess
the association of various demographic and clinical factors
with NMSC events. The Overall Cohort, which included all
patients exposed to tofacitinib in the UC clinical program
who were adjudicated for NMSC, and excluded any time
periods and events experienced while patients were receiv-
ing placebo, was used to evaluate risk factors for NMSC.
Potential risk factors included age (stratified by <30 years,
30 to <40 years, 40 to <50 years, and >50 years, and by 10-
year increase for Cox analysis), sex, disease duration (by me-
dian), oral corticosteroid use at baseline, prior NMSC, race
(White/Black/Asian/other), previous exposure to immunosup-
pressants (yes/no categories), and previous exposure to, or fail-
ure of, TNFi (yes/no categories). Immunosuppressants include
nonbiologic agents such as azathioprine, 6-mercaptopurine,
methotrexate, cyclosporine, and tacrolimus. Prior TNFi ex-
posure was defined as any prior treatment with TNFi. Prior
TNFi failure was determined by investigators and did not
specify a minimum dose or treatment duration with TNFi.
Additional potential NMSC risk factors that were included
in Cox univariate analysis are described in the supplementary
data.

For baseline characteristics, the modeling approach first ap-
plied univariate models to identify individual risk factors with
a statistically significant relationship to each AE. Univariate
Cox values were reported in a descriptive manner; no adjust-
ment for multiplicity was applied to the univariate results.
A stepwise model was then used, which limited the number of
significant associations reported by considering all univariate
factors with P < 0.1, but including only those with P < 0.05
in the final model. At each step, the most significant remain-
ing predictor was added if the lower P value threshold was
met. Using this approach, univariate factors, which correlated
to items already in the model, were unlikely to be added to
the model.

Separate univariate models using time-varying covariates
evaluated factors that could change during the study, including
postbaseline confirmed low absolute lymphocyte count (ALC;
<1 x 10%/1), low absolute neutrophil count (<1.5 x 10%/1), and
oral corticosteroid dose (prednisone equivalent) in the Overall
Cohort. Subgroup analysis was used to identify potential risk
factors that could predispose patients to NMSC, including
age, prior NMSC, race, geographic location, prior exposure
to immunosuppressants, and prior exposure to TNFi.

For the Overall Cohort, the results presented here are based
on average dose; patients were classified according to the aver-
age dose they took during their entire tofacitinib exposure
period. Therefore, no censoring was applied when patients
moved from one tofacitinib dose to another. In the Overall
Cobhort, data are shown from the OLE study, as of May 2019.

Contextualization using Independent

Administrative Data from the Healthcare Insurance Truven
MarketScan database in the United States were used for con-
textualization of the analysis. As of 2015, the MarketScan


http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izab056#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izab056#supplementary-data

Tofacitinib for the Treatment of UC

claims database contains data on 50 million considered lives.
For the purposes of comparison to the tofacitinib studies, a
comparator cohort of patients was derived that met the key
selection criteria for the tofacitinib phase 3 studies, and con-
sisted of a general adult population of patients (>18 years of
age) with moderate to severe UC. In this cohort, UC was de-
fined as having >2 diagnosis codes (International Classification
of Diseases, Ninth Revision [ICD-9]) on record in the Truven
database between October 01,2010, and September 30,2015.
At least 12 months of database enrollment before index date,
with less than a 30-day gap, was required to enable analysis
of patient and disease characteristics that may be important
modulators of the relationship of UC with disease outcomes.
At least 1 of the 2 required diagnoses had to have been
made by a gastroenterologist. If ICD-9 codes were assigned
on different days, codes did not have to be identical for the
patients to qualify. The purpose of the “trial-criteria” cohort
was to mimic the population in the tofacitinib global phase 3
UC studies for contextualization of the data source, although
the Truven population comprised patients from the United
States only. Data are shown for the new-use drug-exposure
subcohort, in which patients were defined as naive to the
drug or drug class prior to exposure, and measured in the
12 months prior to index date and preceding time (if avail-
able). Incidence rate (reported as per 100 PY) was defined as
the number of patients with events divided by the sum of the
durations of exposures of the patients, from index date to
censoring date, during the risk period. Additional details of
the Truven methods are shown in the Supplementary Data.

Ethical Considerations

These studies were approved by the institutional review
board or independent ethics committee for each center
and were conducted in accordance with the Declaration of
Helsinki and in compliance with all International Conference
on Harmonization Good Clinical Practice Guidelines.

RESULTS

Patients Included for Overall Safety Analysis

A total of 1124 patients were included in the Overall Cohort
for integrated safety analysis from phase 3 studies including
the OLE study, comprising all patients receiving >1 dose of
tofacitinib (Table 1). Patient demographics and baseline char-
acteristics, including mean total Mayo score and disease dur-
ation, were generally similar among groups within each co-
hort. This analysis only considers adjudicated NMSC cases
from the phase 3 studies. Additional details of all malignan-
cies excluding NMSC are reported in Lichtenstein et al.™

Adjudicated NMSC Events

A total of 1124 patients in the Overall Cohort were evalu-
ated for adjudicated NMSC events, equating to 2576.4 PY of
tofacitinib exposure in the Overall Cohort and up to 6.8 years
of treatment (Fig. 2). The Overall Cohort included all patients
receiving 21 dose of tofacitinib from phase 3 studies including
the OLE study, but did not include patients from the phase 2
induction study as no adjudication took place; although no
malignancies (including NMSC) were reported in the phase
2 study.

In the Induction Cohort, there were no placebo-treated
patients with NMSC (IR 0.00). Nonmelanoma skin cancer
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occurred in 2 patients (0.2%) in the tofacitinib 10 mg BID
group (IR 1.26): 1 patient had SCC and 1 patient had BCC. In
the Maintenance Cohort, NMSC occurred in 1 patient receiv-
ing placebo (IR 0.97; the patient had BCC and had previously
received tofacitinib in induction) and in 3 patients receiving
tofacitinib 10 mg BID (IR 1.91; 2 patients had SCC, and 1
patient had BCC; Fig. 2).

In the Overall Cohort, 51 adjudicated NMSC events
were reported in 19 unique patients. Of the 19 patients, 10
(52.6%) reported SCC, and 14 (73.7%) reported BCC; 5 pa-
tients (26.3%) reported both BCC and SCC events (Fig. 2).
Most of the NMSC events were mild in severity, and most had
resolved. Five patients had NMSC events that were classified
as SAFEs.

When stratified by PD, among the 19 patients who reported
NMSC events, 16 (84.2%) were in the PD 10 mg BID group
(IR 0.825 95% CI, 0.47-1.34), and 3 (15.8%) were in the PD
5 mg BID group (IR 0.45; 95% CI, 0.09-1.30).

All NMSC events were reported within the treatment
period; all patients continued receiving study treatment, and
none were metastatic.

Prior NMSC History and Immunosuppressant or
TNFiTreatment Exposure

Of the 19 patients who reported NMSC events, almost all
had prior immunosuppressant exposure (18 patients; 94.7%)
or TNFi exposure (15 patients; 78.9%). All 15 patients with
prior TNFi exposure were also patients with prior TNFi fail-
ure. Seven (36.8%) of the 19 patients with NMSC had prior
history of NMSC. A high proportion of patients with NMSC
events were White (17 patients; 89.5%); race data were un-
available for 1 patient. Of the 10 patients who presented with
SCC, 6 had prior history of NMSC, 9 were White (race data
were unavailable for 1 patient), all had prior exposure to im-
munosuppressants, and 8 had prior exposure to TNFi. Of
the 14 patients reporting a BCC event, 5 had prior NMSC
history, and 13 were White. Further details of the patient
demographics and treatment history for the NMSC cases,
including the anatomical location of the NMSCs, are listed in
Supplementary Table 1.

NMSC Risk Factor Analysis and Hazard Modeling
for the Overall Cohort

In the Overall Cohort, significantly higher IRs were observed
for those patients with prior history of NMSC vs those with-
out (Fig. 3). Higher IRs were also observed for patients 40 to
50 years of age and >50 years of age, vs those <40 years of
age. Patients with prior TNFi or immunosuppressant expos-
ure showed a trend for higher IRs for all NMSC, compared
with those without (Fig. 3). Patients in the North American
region showed numerically higher IRs compared with those
from other geographic locations. In the Overall Cohort, there
were no patients listed as Black or Asian with NMSC; how-
ever, for context, the majority (79.8%) of the general patient
population was White.

Univariate Cox regression identified prior NMSC, older
age (265 vs <65 years of age; per 10-year increase; and con-
tinuous), and prior TNFi failure as significant risk factors
for NMSC (all P < 0.01; Table 2). Geographic region, longer
disease duration, prior TNFi exposure, smoking history, and
lower baseline ALC were also identified as significant risk
factors (all P < 0.05). However, known NMSC risk factors


http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izab056#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izab056#supplementary-data

238

including prior immunosuppressant exposure and White race
were not found to be significant risk factors in this analysis.

Cox regression after stepwise selection identified prior
NMSC (P = 0.0001), age (P = 0.0004), and prior TNFi fail-
ure (P = 0.0363) as significant risk factors for development of
NMSC (Table 2).

NMSC IRsThrough 30 Months

The incidence of NMSC events was analyzed by 6-month
intervals over the total treatment duration for all patients re-
ceiving tofacitinib in the phase 3 OCTAVE UC studies (Fig.
4). These data show that rates of NMSC were generally low
throughout 30 months, with overlapping 95% ClIs at all
time points. The IR for NMSC was similar for the interval
of >30 months’ treatment compared with the rate for the
0-6 months’ treatment interval, and the IRs were generally
similar to the IRs observed in the rheumatoid arthritis (RA)
clinical program for tofacitinib.

NMSC Rates forTofacitinib vs Comparator
Treatment

To provide context, NMSC IRs for the Tofacitinib All group
in the Overall Cohort of the UC clinical program were pre-
sented alongside those of the RA," psoriatic arthritis (PsA),'
and psoriasis (PsO)" clinical programs for tofacitinib and
also a Truven cohort for patients receiving TNFi (alone or
combined), azathioprine, or 6-mercaptopurine (Fig. 5). In the
Truven cohort “Any TNFi” included all patients who received
TNFi alone or with immunosuppressive agents. These data
show that NMSC IRs in the global Overall Cohort of the
tofacitinib UC clinical program were generally numerically
lower than those reported for biologic agents (alone or com-
bined) and azathioprine or 6-mercaptopurine in patients with
UC in the US Truven comparison cohort.

Discussion

This integrated analysis of the tofacitinib UC clinical pro-
gram showed that NMSC events were relatively infrequent
in patients with moderate to severe UC receiving tofacitinib.
As with previous studies of patients with UC, increasing age,
prior NMSC history, and prior TNFi failure were identified as
significant NMSC risk factors in this analysis.!®!”
Immunosuppressant treatments are a mainstay of UC ther-
apy; however, several of these agents have photosensitizing
properties, which accelerate the phototoxic process in
the skin, potentially resulting in malignancies.?® Several
studies have evaluated the mechanism for increased risk
of NMSC following immunosuppressant treatment. The
thiopurine azathioprine is believed to cause accumulation
of 6-thioguanine in patients’ DNA, which, unlike normal
DNA, absorbs UVA radiation.?' When cells with an accu-
mulation of 6-thioguanine are exposed to UVA radiation,
reactive oxygen species are generated, which can lead to oxi-
dative stress and mutagenesis in DNA, potentially leading to
malignancies.?! Photosensitizing agents such as methotrex-
ate and thiopurines may potentially increase the risk of sub-
sequent NMSC in patients with a history of previous SCC or
BCC.?® The effect of TNFi exposure on NMSC risk has not
been fully explored in patients with UC; however, in patients
with IBD, TNFi exposure alone may be associated with a
moderate increase in NMSC risk, which seems to be further
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increased when combined with thiopurines.” A recent meta-
analysis of RA studies suggested that patients with RA are at
an increased risk of SCC when treated with TNFi,?> whereas
an earlier analysis of NMSC in the current tofacitinib UC
clinical program revealed prior TNFi failure to be a signifi-
cant independent risk factor."”

The data reported here show that few NMSC events
occurred in any study, and all patients continued receiv-
ing study treatment. No NMSC was metastatic or led to
discontinuation. Subsequently, the low number of events in
the Maintenance Cohort (3 in the tofacitinib 10 mg BID
group and 1 in the placebo group) preclude wider compari-
sons with other cohorts. In the Overall Cohort, the majority
(84.2%) of patients who had NMSC were receiving the PD
10 mg BID dose; however due to study design, there were
more patients assigned to the PD 10 mg BID dose than the
PD of 5 mg BID dose. Dose dependency of NMSC IR could
not be concluded from the UC data presented here, as dose
changes were permitted.

Cells in BCC resemble epidermal basal cells; BCC is typ-
ically less aggressive than SCC, which is characterized by
atypical proliferation of invasive squamous cells with the
potential to metastasize.?® It has been hypothesized that im-
munosuppression increases the risk of SCC relative to BCC.**
Singh et al have previously shown that patients with IBD have
an increased risk of BCC, with the majority (86 %) of the 237
patients with NMSC studied having BCC.* This study also
showed a slightly higher HR relative to controls for BCC
(1.09; 95% CI, 0.88-1.35) than SCC (0.75; 95% CI, 0.43-
1.30) in patients with UC. For patients with UC receiving
immunosuppressant medication, there was a significant and
strong association with SCC (HR relative to controls 4.44;
95% CI, 1.16-16.92) but not BCC (HR relative to controls
1.07; 95% CI, 0.52-2.21).° In contrast, we observed similar
frequencies of BCC and SCC in patients with NMSC in our
analysis. There were 14 (73.7%; IR 0.53) patients with BCC
and 10 (52.6%; IR 0.38) patients with SCC; 5 (26.3%) pa-
tients had both BCC and SCC.

Cox stepwise regression analysis selected prior NMSC,
prior TNFi failure, and increasing age as significant independ-
ent NMSC risk factors. Prior NMSC and increasing age are
known risk factors for the development of NMSC!? and are
consistent with previously published analyses for increasing
NMSC risk in patients with IBD.'® A prior history of NMSC
is an important risk factor for NMSC development; of the pa-
tients with SCC, over half had prior NMSC history, whereas
with BCC, approximately one-third of patients had NMSC
history, 4 of whom also reported an SCC. Prior TNFi failure
was identified as a risk factor for NMSC in an earlier analysis
of NMSC in the current tofacitinib UC clinical program."
Although TNFi failure and TNFi exposure were both signifi-
cantly associated with NMSC risk in the univariate analysis,
TNFi exposure was eliminated from the final multivariable
model following stepwise selection due to correlation with
TNFi failure; TNFi failure therefore acted as a marker for
TNFi exposure, a known risk factor for NMSC.’ Prior TNFi
failure was determined by investigators and did not specify
a minimum dose or treatment duration with TNFi, whereas
prior exposure was defined as any prior treatment with TNFi.
Prior TNFi failure may not necessarily be a risk in itself but
rather may identify patients with a more aggressive course
of disease, greater systemic inflammation, and extended prior
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exposure to immunosuppressants and steroids—details not
captured in this study.

Univariate analysis selected prior NMSC, prior TNFi fail-
ure, and increasing age, in addition to disease duration, North
American location, ex-smoker status, baseline ALC, and prior
TNFi exposure, as significant risk factors. However, the
univariate and stepwise regression analyses did not identify
other widely reported risk factors for NMSC, such as prior
immunosuppressant exposure or White race, although these
risk factors did show a trend of higher IR in a subgroup ana-
lysis of patients with NMSC. Additionally, of the total 612
patients with TNFi exposure, 597 patients did not report
NMSC. The small patient numbers in some subpopulations
and the few reported NMSC cases, and the fact that the ma-
jority of patients were White (79.8%) or had prior immuno-
suppressant exposure (74.6%), may have impacted the ana-
lysis in this model. Additionally, there may be confounding
factors with prior NMSC history.

ThelIR of NMSCinthe UCTofacitinibAllgroupinthe Overall
Cohort was generally similar to those reported for the RA,
PsA, and PsO programs (all exposure) with tofacitinib.!>-'7>25
In the RA program, in a population of 6194 patients across
combined phase 1, 2, 3, and long-term extension studies
(19,406 PY of exposure; March 2015 data cutoff), the NMSC
IR was 0.6 per 100 PY (95% CI, 0.5-0.7). In RA, the IR
generally remained stable across time intervals at approxi-
mately 0.41 to 0.89 per 100 PY through up to 84 months
of tofacitinib treatment (analyses based on the August 2013

Maintenance Cohort
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data cutoff).’s Similarly, for PsA in a study population of
783 patients (776 PY of exposure; May 2016 data cutoff),
the NMSC IR was 0.51 per 100 PY (95% CI, 0.14-1.30).'
The NMSC IR for Tofacitinib All doses for patients with PsO
was 0.71 per 100 PY (95% CI, 0.43-1.10) for 1807 patients
(2704.75 PY of exposure; April 2014 data cutoff).'” In the
data shown here for UC (May 2019 data cutoff), the interval
IRs through >30 months fluctuated, with IRs ranging from
0 to 2.1, and with wide and overlapping 95% ClIs. As there
were few NMSC events reported, and there was a smaller pa-
tient population in this analysis, particularly compared with
the RA program, this limits meaningful comparison between
the NMSC IRs in the different clinical programs.
Occurrences of NMSC during clinical trials of biologic
therapies for patients with UC were relatively infrequent, and
IRs were not reported in these trials.?¢=! Therefore, for con-
textualization purposes, the global IRs for patients with UC
in this analysis are shown alongside the NMSC IR for pa-
tients with UC in external observational data from the US
Truven analysis who received any TNFi, azathioprine, or
6-mercaptopurine.’” 3 These data show that NMSC IRs in
the UC tofacitinib Overall Cohort were generally numerically
lower than those reported for TNFi, either alone or in com-
bination, and azathioprine or 6-mercaptopurine in patients
with UC in the Truven comparison cohort. However, these
comparisons should be treated with caution, given the limita-
tions of comparing clinical trial data with data from a claims
database. Differences in the methods of identification of

Overall Cohort?
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Figure 2. Proportions and IRs of NMSC in the Maintenance Cohort and of NMSC, SCC, and BCC in the Overall Cohort. Abbreviations: N, number of
patients randomized and treated; n, number of patients with event. *Overall Cohort for adjudicated NMSC, SCC, and BCC; includes phase 3 and OLE

studies only.
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NMSC events in clinical trials vs claims data should be con-
sidered. In addition, despite the application of selection cri-
teria to the claims database simulating similar populations in
clinical trials, specific factors such as prior immunomodulator
use may not be captured as accurately in the claims data.
There are several limitations for this analysis. Analysis of
NMSC event rates in the Induction Cohort should be inter-
preted with caution, due to the relatively short duration of
exposure in this cohort. An important consideration is that
NMSC cases were adjudicated in the studies included for
analysis, but no dermatological screening took place at base-
line. As such, it is not possible to conclusively determine how
many NMSCs were preexistent and how many were of new
onset since initiation of the study drug. In terms of compari-
son of NMSC IRs with other treatments, though the Truven
comparison cohort serves as an important contextualization
tool, comparisons with phase 3 trial data should be made
with consideration of differences in population characteris-
tics, including the global vs US populations, the capturing of
events, and the limited number of events in the tofacitinib UC
clinical program. For example, there was a lack of specific
demographic information in the Truven population, such as
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details of race and prior and concomitant immunosuppres-
sive treatments received alongside TNFi or azathioprine/6-
mercaptopurine. Additionally, since Truven is a claims data-
base, there is a potential for misclassification of NMSC. This
may affect the NMSC IR presented and confound comparison
between different treatments, as this might not only compare
modes of action, but also treatment strategies. Over 70% of
patients in the Overall Cohort had immunosuppressant ex-
posure, which has been shown to have a lasting impact on
NMSC risk, and may affect the analysis of data. Duration
of exposure to thiopurines data was not available for the
patients analyzed; therefore, it was not possible to further
stratify the effect of prior immunosuppressant exposure on
NMSC risk.

In conclusion, NMSC events were relatively infrequent
in patients with UC receiving tofacitinib across the clinical
program. Incidence rates of NMSC for tofacitinib-treated
patients in the Overall Cohort were generally similar to the
general population,> numerically higher than patients with
UC naive to thiopurine treatment, and numerically lower
than patients with UC receiving thiopurines beyond their first
year of use.® Dose dependency of NMSC IR could not be con-
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Figure 3. Incidence rates for all NMSC events, by subgroup, in the Overall Cohort (N = 1124). Abbreviations: N, number of patients randomized and
treated; n, number of patients with event. For subgroup analysis by race, n = 1 patient with race not specified had NMSC.
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Table 2. Cox Univariate and Stepwise Selection Models for Selected
Events of Interest for NMISC Risk, in the Overall Cohort (N = 1124)

Parameter HR 95% CI P

Cox univariate models for selected events of interest

Prior NMSC 40.73 15.87-104.49 <0.0001
265 vs <65 years of age 10.23  4.11-25.43 <0.0001
Age, per 10-year increase 2.76  1.89-4.04 <0.0001
Age, continuous 1.11 1.07-1.15  <0.0001
Region 0.0026¢
North America vs Europe 4.65 1.77-12.23
North America vs Other 5.75 1.26-26.24
Disease duration, per 1-year 1.07 1.02-1.11  0.0030
increase
Prior TNFi failure, 4.27 1.42-12.87 0.0100
Prior TNFi exposure, 3.80 1.26-11.45 0.0179
Smoking history 0.0200,
Ex-smoker vs never smoked 4.05 1.52-10.79
Baseline ALC, continuous 0.47 0.23-0.98 0.0429
Prior immunosuppressant 6.29 0.84-47.12 NS (0.0735)
exposure,
White race 2.34  0.54-10.11 NS (0.2566)
Weight, 290 vs <90 kg 1.95 0.70-5.42 NS (0.1996)
Prior steroid exposure, No vs Yes  2.71  0.90-8.17 NS (0.0770)
Cox regression after stepwise selection for NMSC risk
Prior NMSC 9.09 2.98-27.73 0.0001
Age, per 10-year increase 2.03 1.37-3.02  0.0004
Prior TNFi failure 3.32 1.08-10.20 0.0363

Abbreviations: ALC, absolute lymphocyte count; HR, hazard ratio; N,
number of patients randomized and treated; NS, nonsignificant.

“Prior TNFi failure was determined by investigators and did not specify a
minimum dose or treatment duration with TNFi.

"Prior TNFi exposure was defined as any prior treatment with TNFi.
Overall differences within the parameter; only individual comparisons
responsible for driving statistical significance are shown.
Immunosuppressants include nonbiologic agents such as azathioprine,
6-mercaptopurine, methotrexate, cyclosporine, and tacrolimus.

Data show Yes vs No, unless otherwise specified.

cluded from the UC data presented here, as dose changes were
permitted during OCTAVE Open. Consistent with previous
literature, increasing age, prior NMSC history, and prior
TNFi failure were identified as significant NMSC risk factors.
Nonmelanoma skin cancer IRs in the UC Overall Cohort
were generally similar to those for tofacitinib in the RA clin-
ical program, and generally numerically lower than those re-
ported for patients with UC treated with biologic agents in
the Truven comparison cohort.
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