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Safety of Ustekinumab in Inflammatory Bowel Disease: Pooled
Safety Analysis of Results from Phase 2/3 Studies

William J. Sandborn, MD,* Brian G. Feagan, MD, Silvio Danese, MD, PhD,* Christopher D. O’Brien, MD, PhD,’
Elyssa Ott, MPH," Colleen Marano, PhD,* Thomas Baker, MD," Yiying Zhou, PhD,® Sheri Volger, MS, PhD,*
llia Tikhonov, MD, PhD,’ Christopher Gasink, MD, Bruce E. Sands, MD, MS,' and Subrata Ghosh, MD**

Background: Ustekinumab is currently approved globally in Crohn’s disease (CD) and psoriatic diseases. Recent phase 3 data demonstrate safety/effi-
cacy in ulcerative colitis (UC). Crohn’s disease and UC phase 3 programs had similar study designs, facilitating integrated safety analyses.

Methods: Data from 6 ustekinumab phase 2/3 CD and UC studies were pooled, and safety was evaluated through 1 year. Patients received 1 pla-
cebo or ustekinumab (generally 130 mg or ~6 mg/kg) intravenous induction, then subcutaneous (90 mg) maintenance every 8/12 weeks. Analyses
incorporated all patients who received >1 ustekinumab dose. Safety outcomes are presented as percentages of patients (induction) and as number
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of patients with events per 100 patient-years of follow-up (through 1 year). For key safety events, 95% confidence intervals (Cls) are provided, as
appropriate. Hazard ratios with 95% CIs from time-to-event analyses for serious adverse events and serious infections were also performed.

Results: Through 1 year, 2574 patients received ustekinumab (1733 patient-years of follow-up). The number of patients with adverse events
per 100 patient-years (placebo 165.99 [95% CI, 155.81-176.67] vs ustekinumab 118.32 [95% CI, 113.25-123.55]), serious AEs (27.50 [95% CI,
23.45-32.04] vs 21.23 [95% CI, 19.12-23.51)), infections (80.31 [95% CI, 73.28-87.84] vs 64.32 [95% CI, 60.60—68.21]), serious infections (5.53
[95% CI, 3.81-7.77] vs 5.02 [95% CI, 4.02-6.19]), and malignancies excluding nonmelanoma skin cancer (0.17 [95% CI, 0.00-0.93] vs 0.40 [95% ClI,
0.16-0.83]) were similar between placebo and ustekinumab.

Conclusions: The safety profile of ustekinumab across the pooled inflammatory bowel disease population through 1 year was favorable and gen-

erally comparable to placebo. These data are consistent with the established safety profile of ustekinumab across indications.
ClinicalTrials.gov numbers: NCT00265122; NCT00771667; NCT01369329; NCT01369342; NCT01369355; NCT02407236.
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INTRODUCTION

Ustekinumab is a human monoclonal antibody to inter-
leukin (IL) 12/23p40, first approved to treat patients with mod-
erate to severe psoriasis in 2009.'- Ustekinumab has also become
a well-established therapy in Crohn’s disease (CD), after initial
approval in 2016,*¢ and received initial approval for ulcerative
colitis (UC) in September 2019. Total postmarketing exposure
and experience across all indications over 10 years is cumula-
tively estimated to represent 1,375,000 patient-years (PYs).

Previous publications evaluating the safety of
ustekinumab in psoriasis, psoriatic arthritis, CD, and—most
recently—UC have consistently demonstrated a safety profile
similar to placebo.”!! Additionally, the Psoriasis Longitudinal
Assessment and Registry (PSOLAR), focused on serious in-
fections, malignancy, major adverse cardiovascular events
(MACES), and mortality, further supports this favorable safety
profile, with 12,472 ustekinumab PYs of follow-up."?

Integration and analysis of the safety data for CD and UC
for a combined inflammatory bowel disease (IBD) population
provides more complete information for gastroenterologists,
facilitating benefit/risk assessment for their IBD treatment
choices. This increases the precision to detect safety signals
compared with placebo for all events and increases identifica-
tion of less frequent events (eg, serious adverse events [SAEs] or
serious infections). Furthermore, because ustekinumab IBD in-
dications uniquely employ intravenous (I'V) induction, followed
by subcutaneous (SC) maintenance dosing (90 mg every 8 or
12 weeks), these integrated safety analyses of all IBD phase 2/3
studies also provide important data examining the possibility
that these higher doses or the IBD population might have a dif-
ferent safety profile than the psoriatic diseases.

METHODS

Trial Designs

Safety data in this analysis includes data from two
phase 2 CD studies (C0379T07 [T07]"* and CERTIFI*), three
phase 3 CD studies (two induction studies, UNITI-1 and
UNITI-2, and one maintenance study, IM-UNITT?), and one
phase 3 UC protocol (UNIFL!'" composed of separate

induction and maintenance studies). Details of patient popu-
lations and treatment regimens for studies are presented in
Supplemental Table S1 and have also been previously pub-
lished.* > ' 13 All trials have been registered at Clinicaltrials.
gov:  NCT00265122, NCT00771667, NCT01369329,
NCT01369342, NCT01369355, NCT02407236.

Randomization to study treatment was centrally per-
formed across all studies. Stratification by investigative site
was utilized across all IBD studies. Additional stratification
attributes for each study are described. For CERTIFI induc-
tion, stratification included initial response to a tumor necrosis
factor (TNF) antagonist (ie, response to first TNF antagonist
if >1 agent was previously administered). For maintenance,
stratification inclued induction dose and, for patients with an
initial response to ustekinumab, remission status at 6 weeks.
For UNITI, stratification included trial region and Crohn’s di-
sease activity index (CDAI) score (<300 or >300) in both in-
duction studies and initial response to TNF antagonist therapy
(yes or no) in UNITI-1. For IM-UNITI, stratification included
ustekinumab dose during UNITI and remission status at week
0 of IM-UNITI. For UNIFI, stratification included trial re-
gion and biologic failure status (yes or no) in induction and
ustekinumab dose during induction, remission status at week 0
of maintenance, and oral corticosteroid use (yes or no) at week
0 of maintenance.

In all studies, patients underwent radiographic, purified
protein derivative and/or interferon-y release assay screening
for Mycobacterium tuberculosis (TB) at screening. Patients with
latent TB could be enrolled with initiation of an established
concomitant treatment protocol (eg, isoniazid). Concomitant
biologic use was prohibited for all IBD studies, with protocol-
specified prescreening washout periods.

Safety Outcomes

Adverse events (AEs) were systematically collected in
each trial throughout the study duration until the last study visit
(20 weeks after last dose of study agent) and were coded and
classified according to the Medical Dictionary for Regulatory
Activities (MedDRA), version 21.0.
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Safety outcomes assessed include AEs, SAEs, infec-
tions, serious infections, AEs leading to study agent discon-
tinuation, injection site reactions, AEs occurring during or
within 1 hour of infusion, clinical laboratory parameters, and
deaths. Infections were determined based on assessment by the
investigator.

Other events of interest included malignancies, serious
major adverse cardiac events (MACE; cardiovascular death,
nonfatal myocardial infarction, and nonfatal stroke), throm-
boembolic events (deep vein thrombosis [DVT]/pulmonary
embolism [PE]), anaphylactic and serum sickness-like hyper-
sensitivity reactions, opportunistic infections (Ols) including
active TB, and serious neurological disorders.

To classify other infection events, the following categories
were also analyzed: Clostridium difficile (MedDRA preferred
terms [PTs] in the MedDRA higher-level term: clostridial infec-
tions); herpes zoster (PTs in the higher-level term: herpes viral
infections that also contain the words “zoster” or “varicella”);
gastrointestinal (GI)-related abscesses that include the sub-
categories of anal, rectal, and, perirectal infections (PTs: anal
abscess, rectal abscess, perirectal abscess); abdominal and in-
testinal infections (PTs: abdominal abscess, abscess intestinal);
and other abscesses (PTs: groin, vaginal, stoma site, vulval,
pelvic, perineal, and genital abscess).

In CD as previously reported,’ all PTs possibly consistent
with serious MACE were retrospectively adjudicated by an inde-
pendent and blinded process performed by the Cleveland Clinic
Coordinating Center for Clinical Research (http://cSresearch.
clevelandclinic.org/Home.aspx). For UC, all PTs possibly con-
sistent with serious MACE were adjudicated through clinical
review by the sponsor. Analyses were based on adjudicated se-
rious MACE in pooled CD and UC.

For hypersensitivity reactions, the terms anaphy-
lactic reaction, anaphylactic shock, anaphylactoid reaction,
anaphylactoid shock, type I hypersensitivity, and serum sickness
or serum sickness-like reaction were included in the analysis.

Data Analysis

All patients who received 21 dose of ustekinumab (IV or
SC) were included in analyses. Data from induction through
week 8 and maintenance through week 44 were evaluated,
totaling 1 year of treatment.

Safety outcomes from induction trials are presented as
percentages of patients with events, whereas safety outcomes
through 1 year are presented as the number of patients per 100
PYs (95% confidence interval [Cls]) of follow-up. The latter ap-
proach was taken to adjust for potential differences in exposure
between ustekinumab and placebo groups (because placebo pa-
tients crossed over to receive ustekinumab). The 95% Cls are
based on an exact method assuming the observed number of
events follows a Poisson distribution.

Hazard ratios (ustekinumab:placebo) with 95% Cls from
time-to-event analyses for SAEs and serious infections were

996

based on Cox proportional hazards model, with treatment as
the explanatory variable adjusting for age (continuous), gender,
ethnicity, duration of disease (continuous variable defined from
initial disease diagnosis to induction baseline visit in years),
stratified by study (UC or CD), biologic failure status (yes or
no), and clinical remission status at maintenance baseline (yes
or no). Initial placebo-controlled period analyses only include
phase 3 CD and UC induction studies because alternate IV
doses were studied in phase 2 CD. Analyses through 1 year of
exposure (induction through maintenance) are presented for
UC, CD, and pooled IBD and incorporate all phase 2/3 IBD
studies.

Adverse events were summarized by MedDRA, system
organ class and PT. Patients were classified according to actual
treatment received, including in the placebo group up until the
time of administration of the first ustekinumab dose or, for
patients rerandomized to placebo, starting at 16 weeks after
ustekinumab induction (after >5 half-lives).

Rates of malignancies were compared with the gen-
eral population, with adjustment for age, sex, and race using
the external National Institutes of Health Surveillance,
Epidemiology, and End Results (SEER) database (2015;
https://seer.cancer.gov/resources; other than nonmelanoma
skin cancer [NMSC] and cervical cancer in situ, which are not
included in SEER). The expected number of patients with ma-
lignancies reported is based on SEER, adjusted for age, gender,
and race. Standardized incidence ratios (SIRs) were calculated
by dividing observed number of patients with a malignancy in
the pooled IBD population by expected number of patients
from SEER with a malignancy. Confidence intervals were cal-
culated based on an exact method assuming that the observed
number of events follows a Poisson distribution.

Immunogenicity

Antibodies to ustekinumab were detected using a val-
idated, drug-tolerant, electrochemiluminescence method
(ECLIA) on the Meso Scale Discovery (MSD) platform in all
phase 3 studies. In the phase 2 TO7 and CERTIFI studies, an
older nondrug-tolerant validated bridging enzyme immuno-
assay was used. Of note, though the same MSD assay was used
in all phase 3 studies, a slightly more stringent cut point was
employed in the UC studies, per updated regulatory guidelines.
In all studies, a patient was considered positive for antibodies
if treatment-emergent antibodies to ustekinumab were detected
in the sample at any time, regardless of subsequent negative
results.

RESULTS

Baseline Demographics

Through 1 year of follow-up across the pooled phase 2
and 3 IBD studies, a total of 2574 patients were treated with
ustekinumab (825 patients in phase 3 UC studies and 1749
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patients in phase 2/3 CD studies; Supplemental Figure S1),
yielding a total of 1733 PYs of follow-up. In the phase 3 IBD
population, median disease duration was 7.4 years. Disease du-
ration was longer in CD (8.5 years) than UC patients (6.0 years;
Table 1). The majority of CD patients had involvement of both
ileum and colon (62.6%), and median baseline CDAI was 307.0.
Patients with UC had a median Mayo score (range 0-12) of 9.0
at baseline. Baseline characteristics in the TO7 and CERTIFI
were generally similar to those in phase 3, except a slightly
higher median age and weight in TO7.

In the pooled IBD population at baseline, 47.1% (1388 of
2949) and 29.7% (877 of 2949) of patients were receiving con-
comitant corticosteroids and immunosuppressants, respectively
(Supplemental Table S2). More than half (61.5%) of the pooled
IBD population had a history of biological failure, 60.2%
having failed at least 1 TNF antagonist, and 28.6% having
failed >2 TNF antagonists; 30.4% of the pooled IBD popula-
tion were biologic-naive. Of note, CERTIFI and UNITI-1 ex-
clusively allowed previous TNF antagonist failures, whereas
UNIFI included TNF antagonist and/or vedolizumab failures.

In the pooled IBD population, 2489 randomized patients
received a single IV dose of ustekinumab; 1322 had been ex-
posed to ustekinumab for 26 months and 871 for at least 1 year
(Supplemental Figure S1).

Adverse Events

In induction, for the pooled phase 3 population, average
duration of follow-up was similar between the placebo and
ustekinumab groups (Table 2). Compared with placebo, sim-
ilar proportions of ustekinumab-treated patients reported >1
AE (55.8% [438 of 785] vs 53.9% [853 of 1582], respectively),
and these rates were not appreciably different between the two
IV ustekinumab doses (Table 2). The most frequently reported
AE was headache (6.5% placebo- and 6.7% ustekinumab-
treated patients). Excluding IBD diseases under study, other
frequently reported AEs (23% of patients in any treatment
group) included nasopharyngitis, upper respiratory tract infec-
tion (URTI), nausea, abdominal pain, vomiting, arthralgia, py-
rexia, and fatigue.

In the longitudinal analyses of the pooled IBD population
(induction through maintenance up to 1 year), the average fol-
low-up was 22.33 and 35.02 weeks for placebo- and combined
ustekinumab-treated patients, respectively (Table 3). Adverse
event rates through 1 year of treatment per 100 PYs of fol-
low-up were 165.99 (95% CI, 155.81-176.67) on placebo and
118.32 (95% CI, 113.25-123.55) on ustekinumab. Of the 13 AEs
occurring in at least 10 patients/100 PY's (Table 3), 3 were higher
in combined ustekinumab group vs placebo (vomiting [7.21 vs
6.87], nasopharyngitis [18.11 vs 16.26], and headache [16.50 vs
16.43]), and the difference was not meaningful. In the random-
ized maintenance safety subset, similar trends were observed
through week 44 in both dose regimens (ustekinumab 90 mg

every 8 weeks and ustekinumab 90 mg every 12 weeks) compared
with placebo (Table 4).

During the placebo-controlled periods, 6.2% (95% CI,
4.7-8.2) of patients in the placebo group experienced 21 SAE
vs 4.4% (95% CI, 3.5-5.6) in the ustekinumab group. Rates were
similar between ustekinumab doses (Table 2). Per 100 PYs of
follow-up, SAE rates through 1 year of treatment were 27.50
(95% CI, 23.45-32.04) in the placebo and 21.23 (95% CI, 19.12—
23.51) in the ustekinumab group (Table 3). The hazard ratio
of time to first SAE through 1 year was 0.69 (95% CI, 0.43—
1.11). Serious adverse events occurring in >3 patients in the
ustekinumab group (ie, rate of >0.2) included CD, UC, abdom-
inal pain, anal abscess, pneumonia, anemia, small intestinal ob-
struction, gastroenteritis, and nephrolithiasis; only the latter 3
occurred at numerically slightly higher rates in the combined
ustekinumab vs placebo groups (small intestine obstruction
(1.21 vs 0.84), gastroenteritis (0.52 vs 0.00), and nephrolithiasis
(0.40 vs 0.34; Table 5).

No association between ustekinumab therapy and
changes in laboratory parameters was observed (data on file).

Infections

During the placebo-controlled period, infections oc-
curred in similar proportions of patients in placebo and com-
bined phase 3 ustekinumab groups (19.9% [95% CI, 17.1-22.8]
vs 19.3% [95% CI, 17.4-21.3], respectively; Table 2). Through
1 year of treatment in the pooled IBD population, rates of pa-
tients with any infection (per 100 PYs) was not higher in the
ustekinumab (64.32 [95% CI, 60.60-68.21]) than the placebo
group (80.31 [95% CI, 73.28-87.84]; Table 3). The most fre-
quently reported infections were nasopharyngitis and URTI.
Rates of other infections such as herpes zoster and Clostridium
difficile were similar between treatment groups in both induc-
tion period (Table 2) and through 1 year (Table 3).

The number of patients with serious infections per 100
PYs was 5.53 (95% CI, 3.81-7.77) in the placebo and 5.02 (95%
CI, 4.02-6.19) in the ustekinumab groups (Table 4.) The hazard
ratio of time to first serious infection through 1 year was 1.03
(95% CI, 0.39-2.72). Serious infections occurring in >1 patient
in the ustekinumab group (ie, a rate of >0.1) included pneu-
monia, anal abscess, gastroenteritis, viral gastroenteritis, pye-
lonephritis, abdominal abscess, cytomegalovirus (CMV) colitis,
perirectal abscess, and cholecystitis (Table 5).

Although rates between placebo and ustekinumab are
similar by indication and overall across IBD, the overall rate
of serious infections in CD was numerically higher than in UC.
Crohn’s disease—specific manifestation of anal abscess occurred
at a rate of 2.02 and 0.90 patients per 100 PYs of follow-up
in placebo and ustekinumab patients, respectively (Table 5).
Additionally, overall rates of GI abscesses in the induction pe-
riod and through 1 year were generally similar between treat-
ment groups, occurring in 8 (1.0%) in placebo patients and 14
(0.9%) ustekinumab patients (Table 2) and were not higher on
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- e ustekinumab when adjusted for PYs (5.20 in placebo and 3.00
g Z in ustekinumab patients; Table 3).
Q| = — 0 8 R 9o aa = . . 5 .
g| £ AT 2 E As previously published,’ 1 case of active TB was re-
el —_— gl a . . .
'é £ 3 ported in a 32-year-old Hungarian man in IM-UNITI who
Nl . .
e = = received one IV ustekinumab dose of 130 mg 10 months
2 g 8 before onset. The patient experienced flu-like symptoms
? g :ﬁ and yellowish sputum; chest radiograph and computed
‘é o g tomography scan results were consistent with pulmo-
E % N A F3 2 nary TB. Empiric treatment with triple anti-TB therapy
= g e e RN § = resolved the symptoms. The only other active TB case
- o = g through 1 year was a patient in UNIFI maintenance with
< .
§ - £ pulmonary TB from Korea who received placebo (never
& Z:D 2 received ustekinumab).
5 2 E Through 1 year, 12 patients reported Ols in the pooled
= © E g IBD population (10 ustekinumab [0.58/100PYs], 2 placebo
51 =) . . ..
E R G £ e [0.34/100 PYs]). Nine of 12 patients were receiving con-
£ R R 3 % comitant immunosuppressants (including corticosteroids).
2] — — = 2 C e . . .
8 g S g B These events were esophageal candidiasis (all nonserious in
g é ; E 3 ustekinumab- and 2 placebo-treated CD patients), CMV
a ¢ B i colitis in 2 (0.32/100 PYs) ustekinumab-treated UC pa-
-~ o~ @ = . . . . .
= g £ 8 2 tients (both diagnosed >4 months after discontinuation of
S = RSN ustekinumab due to lack of efficacy/worsening UC and re-
% SocrngTo9~ z 2 ;%’ % ceiving concomitant immunosuppressants [l receiving ster-
2 S 3 dgeScs & e g Z238% oids, 1 receiving steroids/adalimumab]). Other OIs occurring
A 2 = *‘; §§ in 1 patient each (ustekinumab group) were Legionella pneu-
ﬁ zT =48 monia, Listeria meningitis, disseminated histoplasmosis,
= 5 854 e . .
2 g E z 3 cryptosporidiosis infection, and concurrent ophthalmic and
< 8 g < 2 .
2 5 £z oral herpes simplex.
= ) =] o5 g
=] a =] S o 8
£ > T gEE
El n298%8=| 3 zE:=i:z
2| dfec<es | 2 FEER .
gl = £ s5fzo2 Hypersensitivity Reactions
= ] 5= S w . . . .
3 P ORE 3 B2 No serious anaphylactic reactions or serum sickness-
@ § Eé €38 like reactions to ustekinumab were observed. As previously
= = O 0= 3 & . . .
= B 53 § o % reported,” 2 CD patients displayed signs/symptoms of hyper-
) 5= 2% L 32 . . . .
<53 . 2 g c 552 sensitivity temporally associated with treatment (1 [0.1%] with
-?3 28gssg’ ° ’é 523 § E throat tightness/shortness of breath/flushing after first and only
. o 5 O = . .. . . .
Sl 8o ez | ¥2 T 582> SC ustekinumab administration and 1 [0.8%] with chest dis-
S £ES =L EE . . . .
S EC ©€535:38 comfort/flushing/urticaria/fever after initial IV ustekinumab
S oh — S Cq . .
;) 52 (é =2 & § dose)."* Symptoms resolved within 1 hour after oral cortico-
2 E g 2 “~: g = z steroid/antihistamine treatment.
S .« S . =
< e g o239 E
|22} @) @) 3 a ] %,' . . . .
g =Rl 23529 Injection-site Reactions
oS ¥ 2, e 2 . ..
g §§ SCBEES In the phase 3 population, 26 of 7154 (0.4%) SC injec-
= 05 8= . .. . . . .
= g S% g Eg = gﬂ tions were reported to have injection-site reactions (ISRs) in
2 5 PES G- 53 the placebo group and 51 of 7055 (0.7%) in the ustekinumab
— 2 9 05 B 4 . . .
g § . E o =7z 33 E58 group, corresponding to 1.7% of patients in the placebo and
< g2 = 54 § 2 £ e ':E 2.6% of patients in the ustekinumab group (data not shown).
8 : S dé 8 g Eé 35 gn The most common ISR was injection site erythema (1.6% for
=2 o . . .
o 2 o 2 g % - s 2832355 Sy ustekinumab vs 0.9% for placebo), an identified adverse drug
E e 3 5] S 9] s 2823 . . . .
w _g é g f_:si’ _‘.:: mEE| 52 g €38 % 2 reaction for ustekinumab that has not been associated with
— = O TE2 oS82 4 . [ . .
) g g % F2FE E; Z g % 253283 the small (<4%) number of patients who exhibit antibodies to
= N 22 E20£0 % ustekinumab.
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TABLE 5. Patients With Serious Adverse Events (SAEs) and Serious Infections Per 100 Patient Years of Follow-up

Through 1 Year?

Ulcerative Colitis

Inflammatory

Crohn’s Disease Bowel Disease

Placebo Ustekinumab Placebo Ustekinumab Placebo Ustekinumab
Patients treated 446 825 943 1749 1389 2574
Average duration of follow-up (weeks) 29.14 39.53 19.11 32.89 22.33 35.02
Average duration of treatment (weeks) 20.28 28.82 9.87 18.80 13.46 22.01
Total patient-years of follow-up 250 627 347 1106 596 1733
SAEs (20.2 in Ustekinumab-Treatment Groups)
Number of patients with SAEs 46 81 118 287 164 368
Number of patients with SAEs per 100 patient-years 18.41 12.91 34.05 25.94 27.50 21.23
of follow-up
System-organ class/preferred term
Crohn’s disease 0.00 0.00 13.28 10.21 7.71 6.52
Ulcerative colitis 8.80 4.30 0.00 0.00 3.69 1.56
Small intestinal obstruction 0.00 0.00 1.44 1.90 0.84 1.21
Abdominal pain 0.40 0.16 0.58 0.63 0.50 0.46
Anal abscess 0.80 0.00 2.31 0.99 1.68 0.63
Pneumonia 0.00 0.48 0.87 0.36 0.50 0.40
Gastroenteritis 0.00 0.64 0.00 0.45 0.00 0.52
Nephrolithiasis 0.00 0.48 0.58 0.36 0.34 0.40
Anemia 0.40 0.32 0.58 0.18 0.50 0.23
Serious infections (20.1 in Ustekinumab Treatment Groups)
Number of patients with serious infections® 10 20 23 67 33 87
Number of patients with serious infections® 4.00 3.19 6.64 6.06 5.53 5.02
per 100 patient-years of follow-up
System-organ class/preferred term
Pneumonia 0.00 0.48 0.87 0.36 0.50 0.40
Anal abscess 0.80 0.00 2.02 0.90 1.51 0.58
Gastroenteritis 0.00 0.48 0.00 0.45 0.00 0.46
Gastroenteritis viral 0.00 0.00 0.00 0.36 0.00 0.23
Pyelonephritis 0.00 0.32 0.00 0.09 0.00 0.17
Abdominal abscess 0.00 0.00 0.58 0.18 0.34 0.12
Cytomegalovirus colitis 0.00 0.32 0.00 0.00 0.00 0.12
Perirectal abscess 0.00 0.00 0.29 0.18 0.17 0.12
Cholecystitis 0.00 0.00 0.00 0.18 0.00 0.12

aUlcerative Colitis: CNTO1275UCO3001; Crohn’s disease: C0379T07 (only placebo-controlled IV population), C0743T26, CNTO1275CRD3001 and CNTO1275CRD3002.

*Infection as assessed by the investigator

Malignancies

Through 1 year of treatment in the pooled IBD popu-
lation, rates of malignancies other than NMSC per 100 PYs
were low and similar between placebo and ustekinumab pa-
tients (0.17 [95% CI, 0.00-0.93]; and 0.40 [95% CI, 0.16-0.83],
respectively; Fig. 1A). Rates were similar for the placebo and
ustekinumab groups for malignancies including NMSCs,
(0.50[95% CI, 0.10-1.47]; and 0.81 [95% CI, 0.44—1.36], respec-
tively; Fig. 1B). Rates of patients with 1 or more NMSC were
also low and comparable between treatment groups, 0.34 (95%
CI, 0.04-1.21) for the placebo and 0.40 (95% CI, 0.16-0.83) for

ustekinumab groups. Overall, 4 basal cell carcinomas (BCCs)
and 3 squamous cell carcinomas (SCCs) were reported in the
IBD population.

Across the pooled IBD population, no cases of lymphoma
were reported through 1 year. Details on the reported malignan-
cies other than NMSC are presented in Table 6. Most patients
with malignancies were treated with at least 1 other biologic before
ustekinumab. Only 1 patient (plasma cell myeloma) received any
prior immunomodulator therapy. Additionally, half of the patients
only received 2 doses of ustekinumab (one IV and one SC), and the
longest exposure was 3 doses (one IV and two SC).
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FIGURE 1. All malignances excluding NMSC (a), malignancies including NMSC (b), and malignancies compared with National Institutes of Health
Surveillance, Epidemiology, and End Results (SEER) database (c). 2One malignancy was not included as patient’s race was unknown. Abbreviation:
NMSC, non-melanoma skin cancer.

For CD and UC combined, SIR of the observed 0.47 (95% CI, 0.01-2.60) in the ustekinumab and 1.02 (95%
number of patients with malignancies in the pooled IBD pop- CI, 0.37-2.21) in the placebo groups. Within UC and CD,
ulation compared with the expected number from SEER was results were generally similar (Fig. 1C). Data interpretation
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is limited by small numbers of events and relatively short du-
ration of exposure.

Major Adverse Cardiovascular Events and Deep

Vein Thrombosis/Pulmonary Embolism

Incidence of adjudicated serious MACE per 100 PYs
was low through 1 year, with 2 patients each in the placebo-
(0.34) and ustekinumab-treated (0.12) pooled IBD population
(Table 3). Adjudicated UC events were 1 nonfatal myocardial
infarction (perioperative cardiac arrest) and 1 nonfatal stroke in
the placebo group. Additionally, there was 1 acute myocardial
infarction diagnosed in a patient who experienced respiratory
failure with prolonged hypoxemia postanesthesia. This patient
ultimately died from sequelae of acute respiratory distress syn-
drome, categorized as cardiovascular death for purpose of this
analysis. In CD, there was one adjudicated nonfatal stroke in a
ustekinumab-treated patient.

Through 1 year in the pooled IBD population, DVT and/
or PE events were reported in 2 placebo patients (0.34 per 100
PYs, [95% CI, 0.04-1.21]) and 13 ustekinumab patients (0.75 per
100 PYs, [95% CI, 0.40-1.28]), with 16 events of DVT and/or PE.
One patient with UC who was on ustekinumab therapy reported
both DVT and PE events. A total of 4 IBD patients reported only
PEs, 2 receiving placebo and 2 receiving ustekinumab; and 10 pa-
tients (all ustekinumab-treated) reported only DVT. In CD, 11 pa-
tients reported DVT and/or PE events, 2 in the placebo and 9 in
the ustekinumab groups.

Neurologic Events

No cases of progressive multifocal leukoencephalopathy
or reversible posterior leukoencephalopathy were reported.
A nonserious case of progression of multiple sclerosis was
reported in a UC patient (ustekinumab) with a history of
relapsing-remitting multiple sclerosis. A case of possible de-
myelination was reported in a patient with CD (nonresponder
who received 130 mg ustekinumab by I'V and 90 mg SC 8 weeks
later); magnetic resonance imaging findings were consistent
with microvascular disease and previous small vessel insults.

Deaths

Through 1 year of follow-up, 2 deaths were reported in
UC patients (1 patient who died of acute respiratory distress
syndrome, described previously, and 1 due to esophageal var-
ices hemorrhage), both previously reported in UNIFL.!"

Immunogenicity

Through 1 year, for IBD patients who received IV and
SC ustekinumab, antibodies to ustekinumab were found in
3.6% of patients. Rates were numerically lower among CD pa-
tients than UC patients (2.9% vs 4.6%), as anticipated due to
the more stringent cut point used in UC studies and described
previously. Overall incidence of antibodies to ustekinumab was
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low in CERTIFI and T07, 0.7% and 0%, respectively, as previ-
ously reported.* *

DISCUSSION

This is the first published integrated IBD safety anal-
ysis for ustekinumab, representing 2574 IBD patients (1733
PYs). Overall, ustekinumab exposure was not associated with
an increase in safety events, supporting a favorable benefit-risk
profile with single initial dosing up to 6 mg/kg IV followed by
90 mg SC every 8/12 weeks. These results are consistent with
other integrated analyses, including cross-indications through
1 year,’” 5-year integrated psoriasis analysis,” and safety data
through 1 year in UC."" Additionally, results from this analysis
further support the absence of a laboratory monitoring require-
ment during ustekinumab treatment.

Overall, the integrated IBD safety profile was comparable
to placebo during induction and through 1 year of follow-up (in-
cluding the randomized maintenance subset) in the occurrence of
AEs, SAEs, and infections (including serious infections and other
infections of interest) with no clinically meaningful differences be-
tween doses or dose regimens (90 mg every 8 or 12 weeks). Results
of time-to-event analysis adjusted by baseline characteristics for
SAEs and serious infections do not suggest any increased risks for
ustekinumab and are similar to the results adjusted by 100 PY's in-
asmuch as baseline characteristics in these randomized studies were
generally well-balanced among treatment groups.

Through 1 year, a small number of OIs were reported in
placebo and ustekinumab patients. Of note, CMV colitis was
diagnosed in 2 ustekinumab-treated UC patients. Although detec-
tion of CMYV seems to be more common in UC compared with
CD, its clinical relevance has been widely debated. Ultimately, it
is unclear whether CMV in UC truly represents active infection
requiring antiviral therapy'> '° or is simply detected by highly sen-
sitive assays in the context of severe inflammation and often oral
immunosuppressants/steroids (both of these cases). Given the low
number of events, individual case descriptions, and concomitant
immunosuppressant use, there is no clear increased risk of OlIs
with ustekinumab, which is consistent with previously published
data on redundancies in the immune system.'”

With both 5 years of follow-up in psoriasis® and pooled
safety analysis (before UC data availability), no safety signals
for malignancy were identified with ustekinumab.? 7> 8 In this
IBD population, no increased malignancy risk was identified
when compared with SEER (SIR, 1.02, [95% CI, 0.37-2.21]
for ustekinumab), including within individual indications of
CD or UC. SEER provides a real-world evidence comparison
for clinical trial data. These rates are also similar to those ob-
served in a Swiss IBD population (SIR, 0.93, [95% CI, 0.72—
1.18])." A small number of NMSCs were reported in this data
set and comparable between ustekinumab and placebo. A re-
versal of BCC:SCC ratio (4:1),% a marker of immunosuppres-
sion impact, was not observed. Though these and previously
reported findings are reassuring, longer-term longitudinal data
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and larger (eg, real-world observational) studies are ongoing to
confirm current findings of no increased malignancy risk with
1L-12/23 inhibition.

As reported in the literature, overall IBD patients have a two-
to three-fold increased risk of venous thromboembolism,??* with a
reported absolute risk of 0.26 per 100 PYs.?* This risk was higher in
patients with a disease flare (0.90 per 100 PY's) vs those with chronic
activity (0.54 per 100 PYs) and lower for those in remission (0.14
per 100 PYs).?* In patients with active IBD, additional risk factors
including corticosteroid use, oral contraceptive use, IBD flare, and
surgery confer an even higher risk of thromboembolic events com-
pared with the overall IBD population.>?* This is relevant when
evaluating risk in patients enrolled in IBD trials, as these generally
require patients to have moderately to severely active disease. As pre-
sented in these analyses, the overall incidence of DVT/PE was low
through 1 year, similar to placebo, and not higher than what is ex-
pected in this population.

Rates of antibodies to ustekinumab were low through
1 year, with a numerically higher rate in UC vs CD patients. Of
note, a change in the ustekinumab assay specificity cut point
was implemented for the UC studies to comply with updated
regulatory guidelines. This change resulted in a higher false-
positive rate for UC compared with CD (1.6% vs 0.8% respec-
tively; data on file). Thus, this slight difference between rates
was expected but not clinically meaningful.

There are several limitations to this study. In a lifetime
disease, 1 year of treatment is relatively short; longer-term data
will be needed to further support these findings. This may limit
comparisons, especially for long latency events like malignan-
cies or certain infections. Although the data contained in this
article are only from clinical trials, limitations on interpretation
may differ from outcomes observed in the real-world.

This integrated analysis provides additional robust safety
data for the use of ustekinumab in patients with IBD. Overall,
the safety profile of ustekinumab was favorable and generally
comparable to placebo. These data are consistent with the es-
tablished safety profile of ustekinumab across all approved
indications and support a favorable benefit-risk profile of
ustekinumab treatment in patients with IBD.
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