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Purpose: To describe real-world persistence in bio-naive and bio-experienced adults with ulcerative colitis (UC) treated with
ustekinumab, a recently approved anti-interleukin 12/23 antibody, or adalimumab, an anti-TNF biologic.

Methods: This is a descriptive, retrospective cohort study. Patients initiating ustekinumab or adalimumab (index date, between 10/21/2019
and 08/13/2021) were selected from the Komodo Health comprehensive dataset and stratified into bio-naive and bio-experienced subgroups
based on biologic use 12 months pre-index date. Endpoints evaluated at 12-months after maintenance phase start using Kaplan—-Meier
analysis included 1) persistence; 2) persistence while being corticosteroid-free (<14 consecutive days of corticosteroid supply after day 90
post-index); and, 3) persistence while on monotherapy (no immunomodulators/non-index biologics/advanced therapies).

Results: Ustekinumab cohort included 778 patients (236 bio-naive, 542 bio-experienced) and adalimumab cohort included 1693
patients (1517 bio-naive, 176 bio-experienced). At 12 months after maintenance phase start, 75.5% and 50.5% of bio-naive patients
persisted on ustekinumab and adalimumab and 72.3% and 56.9% of bio-experienced patients persisted on ustekinumab and
adalimumab, respectively. Further, 55.1% and 38.2% of bio-naive patients were persistent and corticosteroid-free with ustekinumab
and adalimumab; 43.7% and 33.4% of bio-experienced patients were persistent and corticosteroid-free with ustekinumab and
adalimumab, respectively. Moreover, 68.1% and 44.5% of bio-naive patients were persistent and on monotherapy with ustekinumab
and adalimumab; 61.6% and 47.9% of bio-experienced patients were persistent and on monotherapy with ustekinumab and adalimu-
mab, respectively.

Conclusion: At 12 months after maintenance phase start, patients with UC treated with ustekinumab had numerically higher persistence,
including persistence while corticosteroid-free and persistence while on monotherapy, than patients treated with adalimumab.

Keywords: biologics, inflammatory bowel disease, outcomes research

Introduction

Ulcerative colitis (UC) and Crohn’s disease are the two major types of inflammatory bowel disease. Specifically, UC is
characterized by chronic autoimmune-mediated inflammation of the colon and rectum.' In 2016, the prevalence of UC
among adults in the United States (US) was estimated to be nearly 500,000 and is steadily increasing.*

Although there is no known pharmacological cure for UC, current pharmacological treatments aim to achieve
mucosal healing, induce and maintain corticosteroid-free remission, and prevent hospitalization and surgery.* First-line
treatments for moderate-to-severe UC recommended by the American College of Gastroenterology (ACG) and the
American Gastroenterological Association (AGA) guidelines include glucocorticoids and biologic agents (with or
without immunomodulators).*> Once remission is achieved, guidelines recommend maintaining remission with
a biologic/advanced therapy agent, while tapering off corticosteroids if used in the initial phase of treatment.*®

Anti-TNF agents, including adalimumab (approved by the US Food and Drug Administration [FDA] for UC in
September 2012), have revolutionized the management of UC in recent decades. The ACG clinical guidelines recom-
mend treatment with anti-TNF agents to induce and maintain remission in patients with moderate-to-severe UC.* Despite
the integral role of anti-TNF agents, 50% of patients with UC do not respond to anti-TNF treatment or lose response over
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time,” highlighting the need for alternative therapies to manage UC. The anti-interleukin 12/23 antibody ustekinumab
was approved by the FDA in October 2019 based on evidence from the UNIFI clinical trial demonstrating that
ustekinumab was more effective than placebo for inducing and maintaining remission in patients with moderate-to-
severe UC who had failed conventional or biologic therapy.®” In this trial, clinical remission was induced in 18.8% of
patients within 16 weeks; among patients achieving remission, 43.8% sustained clinical remission at week 44 while
receiving ustekinumab once every 8 weeks.” Ustekinumab has also been shown to be effective in inducing clinical
remission among real-world patients with inflammatory bowel disease, including UC.'%!!

In view of the expanding treatment options for UC and lack of head-to-head trials, leveraging real-world data may help to
inform optimal positioning of biologics for treatment selection. Further, given the short time interval since FDA approval of
ustekinumab, information on treatment patterns among patients with UC in the ustekinumab era is limited. Treatment
persistence in the real world is an important measure that reflects the effectiveness and safety of a biologic.'>'* This study
describes real-world persistence in both bio-naive and bio-experienced patients with UC, initiated and reaching maintenance
on ustekinumab, the newest approved biologic for UC at the time of this study conduct, or adalimumab, one of the first
approved and commonly used biologics for moderate-to-severe UC, which as an anti-TNF agent, is also recommended as first-
line treatment by the ACG.

Methods

Data Source

Closed claims data were obtained from the Komodo Health comprehensive dataset (10/01/2015-02/13/2022), a de-identified
database containing over 320 million US patients across Medicaid, Commercial and Medicare insurers. Closed claims have
the advantage of capturing all medical events and filled prescriptions that occurred during a patient’s health plan enrollment
period. The data included patient health plan enrollment information, medical and pharmacy claims (cost information was not
available in claims). The Komodo Health database complies with patient confidentiality requirements of the Health Insurance
Portability and Accountability Act. Therefore, no institutional review board approval was necessary.

Study Design

A retrospective cohort design with an intent-to-treat approach was used (Figure 1). Patients initiated on ustekinumab or
adalimumab between 10/21/2019 and 08/13/2021 (intake period) were classified into the ustekinumab or adalimumab
cohort. The intake period aligned with the period in which both treatment options were available on the US market and
ensured that patients in both cohorts had an equal amount of time (6 months) to discontinue the index therapy before the
end of data availability. The index date was the date of the first observed claim for ustekinumab or adalimumab in the
intake period. The two cohorts were not mutually exclusive, ie, patients who initiated ustekinumab or adalimumab on
different dates during the intake period could be included in both cohorts.

Intake period (i.e., window for index date)

1072172019 Index dat b?montl;s £ End of eligibili
ndaex date:
Start of eligibility or data cfore end o nd of eligibility or

| Date of study drug data data (i.e., 02/13/2022)
(ie., IOI/OI/2OIS) initiation (08/132021) |
\ \ )
Y Y
Baseline period Follow-up period
12 months before index date Outcomes over up to 12 months of
follow-up

Continuous health plan eligibility

Figure | Study design scheme.

810 https: Patient Preference and Adherence 2024:18

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Zhdanava et al

The baseline period was the 12-month period with continuous health plan eligibility prior to the index date. The start
of maintenance phase was the date of the first subcutaneous claim for ustekinumab and the date of the first claim
following a cumulative dose of 240 mg for adalimumab. The follow-up period spanned from the start of maintenance
phase to the earliest of 12 months, end of insurance eligibility, or end of data availability.

Study Sample

Patients meeting the following criteria were included in the study sample: (1) first observed claim for ustekinumab or
adalimumab (index therapy) during the intake period; (2) >12 months of continuous insurance eligibility before the index
date; (3) >1 medical claim with a diagnosis for UC [International Classification of Diseases, Tenth Revision, Clinical
Modification codes [ICD-10-CM]: K51.x] in the baseline period or on the index date; (4) >18 years of age on the index
date; (5) persistent on index therapy (defined as no gaps in days of supply >120 days for ustekinumab or >60 days for
adalimumab) between the index date and maintenance phase start. Patients were excluded from the study if they met any
of the following criteria: (1) >1 medical or pharmacy claim for the index biologic before the index date during the period
of continuous eligibility; (2) >1 medical or pharmacy claim for a biologic other than the index biologic on the index date;
(3) any medical claim for ankylosing spondylitis, hidradenitis suppurativa, juvenile idiopathic arthritis, plaque psoriasis,
psoriatic arthritis, relapsing polychondritis, rheumatoid arthritis, or uveitis during the baseline period; (4) a diagnosis of
Crohn’s disease before or after the index date.

Within each cohort, patients were further classified into bio-naive and bio-experienced subgroups based on the
absence or presence of pharmacy/medical claims for UC-indicated biologics or advanced therapy agents (ie, adalimumab,
golimumab, infliximab and biosimilars, ozanimod, tofacitinib, upadacitinib, ustekinumab, vedolizumab) during the
baseline period.

Outcomes Measures

Per label, ustekinumab has one induction dose as an intravenous infusion (2—4 vials; 260-520 mg depending on weight);
the maintenance dose is a subcutaneous dose (90 mg) taken every 8 weeks after induction.'> Adalimumab is administered
as subcutaneous injection and has 2 induction doses: 160 mg in one day or two consecutive days and 80 mg in 2 weeks;
the maintenance dose of 40 mg starts at week 4 and is administered bi-weekly.'®

The primary outcome was persistence on index therapy at 12 months after the start of the maintenance phase. For the
ustekinumab cohort, persistence was defined as no gaps in days of supply >120 days, based on twice the duration of the
maintenance cycle of 8 weeks (~60 days).® For the adalimumab cohort, persistence was defined as no gaps in days of
supply >60 days, based on twice the mode of days of adalimumab supply in the data (28 days). Although adalimumab
has a per-label maintenance cycle of two weeks (~15 days),'® each dispensing of adalimumab typically contains two
doses, so each claim is considered to supply the patient for approximately 30 days.

Two composite outcomes of persistence were also examined: (1) persistence while being corticosteroid-free; and (2)
persistence while on monotherapy.

Being corticosteroid-free was defined as <14 consecutive days of corticosteroid supply after day 90 post-index.
Patients who, based on this definition, were not corticosteroid-free at the start of the maintenance phase were excluded
from the analysis of this outcome. The grace period of 90 days post-index was implemented to allow patients to taper off
corticosteroids after initiating index therapy (ie, if a patient used corticosteroids between the index date and 90 days, the
corticosteroid use was ignored).

Being on monotherapy was defined as no use of immunomodulators, non-index biologics, or advanced therapy
agents. Patients who were not on monotherapy between the index date and the start of the maintenance phase were
excluded from the analysis of this outcome.

Persistence was measured from the start of the maintenance phase until the discontinuation date (ie, date of the last
refill before the exposure gap plus the days of supply of the last refill of the index agent). For composite outcomes,
persistence was measured from the start of maintenance phase to the earliest of the discontinuation date, the day before
the first of >14 consecutive days of corticosteroid supply, or the day before the use of immunomodulators, non-index
biologics, or advanced therapy agents. Patients for whom discontinuation, use of corticosteroids with >14 days of supply,
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or use of immunomodulators, non-index biologics, or advanced therapy agents were not observed during the follow-up
period were censored on the last day of index therapy supply preceding the end of the follow-up period.

In claims data, persistence is measured based on days of supply for medications, which could be inconsistent with the
frequency of administration per label or missing (eg, for medical claims of intravenous ustekinumab). This motivates the
need for the imputation of days of supply. The mode of days of supply observed in the data, the mode of time between
claims, and the US label frequency of administration were used to derive the rules for the days of supply imputation. For
the ustekinumab cohort, starting at the first claim, claims with missing days of supply and pharmacy claims with days of
supply <34 days were imputed as 28 days if the gap until the next claim was <38 days, 42 days if the gap was 38 to 46
days, 56 days if the gap was >46 days; if there was no next claim, days of supply of the previous claim were carried
forward, or the per label number of days of supply (56 days) was imputed if the original value was missing. For
adalimumab, claims with missing days of supply were imputed as 28 days.

Statistical Analysis

Patient baseline characteristics, including demographics, comorbidities, use of UC-related treatments, and healthcare
resource use were described with means, medians, and standard deviations (SDs) for continuous variables, and
frequencies and proportions for categorical variables.

Kaplan—Meier (KM) survival analysis was used to describe the three persistence outcomes. Rates of persistence were
reported at 3, 6, 9 and 12 months after the maintenance phase start and if reached, median persistence time (ie, time by
which 50% of patients persist on their index therapy) was also reported.

All analyses were performed in bio-naive and bio-experienced subgroups of ustekinumab and adalimumab cohorts.

Results

Baseline Characteristics

A total of 2471 patients met inclusion criteria, of which 778 were in the ustekinumab cohort and 1693 in the adalimumab
cohort. In the ustekinumab cohort, 30.3% were bio-naive and 69.7% were bio-experienced, while 89.6% and 10.4% were
bio-naive and bio-experienced in the adalimumab cohort, respectively (Figure 2). During the baseline period, among bio-
experienced ustekinumab and adalimumab subgroups, 57.6% and 63.6% used an anti-TNF agent, 44.8% and 31.3% used
vedolizumab, and 17.2% and 6.8% used tofacitinib, respectively; additionally, 6.8% of adalimumab patients used
ustekinumab (Table 1).

Overall Persistence
Mean [median] duration of follow-up (in months) was 12.7 [11.7] and 14.6 [13.5] in the bio-naive ustekinumab and
adalimumab subgroups, respectively, and 13.8 [12.7] and 14.4 [12.9] in the bio-experienced subgroups.

At 12 months after maintenance phase start, 75.5% and 50.5% were persistent in the bio-naive ustekinumab and
adalimumab subgroups, respectively (Figure 3A). Among bio-experienced subgroups, 72.3% were persistent with
ustekinumab and 56.9% with adalimumab at 12 months (Figure 3B). For both the bio-naive and bio-experienced
subgroups, persistence probability at 3, 6, and 9 months was numerically higher for patients initiated on ustekinumab
than adalimumab, and median persistent time was not reached within 12 months for either cohort.

Corticosteroid-Free Persistence
In bio-naive subgroups, 233 patients initiated on ustekinumab and 1502 patients initiated on adalimumab were
corticosteroid-free at maintenance phase start. The probability of being persistent and corticosteroid-free at 12 months
after maintenance phase start was 55.1% with ustekinumab and 38.2% with adalimumab (Figure 4A). The median
corticosteroid-free persistent time was 7.2 months for the bio-naive adalimumab subgroup and was not reached within 12
months for the bio-naive ustekinumab subgroup.

In bio-experienced subgroups, 531 patients initiated on ustekinumab and 176 initiated on adalimumab were corti-
costeroid-free at maintenance phase start. The probability of being persistent and corticosteroid-free at 12 months was
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> 1 medical claim with a diagnosis for UC? (10/01/2015 - 02/13/2022)
N =1,975,400

v

First biological claim (i.e., initiation of adalimumab or ustekinumab) during the intake period
(10/21/2019 - 08/13/2021)
Ustekinumab Adalimumab
N = 14,521 (0.7%) N = 9,767 (0.5%)

v v

> 18 years of age as of index date®
Ustekinumab Adalimumab
N = 6,366 (43.8%) N = 8,632 (88.4%)

v v

> 12 months of continuous insurance eligibility before the index date

Adalimumab
N = 5,461 (63.3%)

Ustekinumab
N = 4,984 (78.3%)

> 1 medical claim with a diagnosis for UC? in the baseline period or on the index date

Adalimumab
N = 4,237 (77.6%)

Ustekinumab
N = 3,807 (76.4%)

No medical claim for ankylosing spondylitis, hidradenitis suppurativa, juvenile idiopathic arthritis, plaque
psoriasis, psoriatic arthritis, relapsing polychondritis, rheumatoid arthritis, and uveitis within the 12 months
prior to the index date

Adalimumab
N = 3,571 (84.3%)

Ustekinumab
N = 3,239 (85.1%)

No medical or pharmacy claims for other biologic agents indicated for UC (i.e., ustekinumab, adalimumab,
golimumab, infliximab, tofacitinib, vedolizumab) on the index date other than the index treatment

Adalimumab
N = 3,568 (99.9%)

Ustekinumab
N =3,226 (99.6%)

No medical or pharmacy claims for the index drug during the period of continuous eligibility before the
index date

Adalimumab
N = 3,568 (100.0%)

Ustekinumab
N = 3,226 (100.0%)

No diagnoses for CD at any time

Adalimumab
N =2,021 (56.6%)

Ustekinumab
N =1,331 (41.3%)

Patients persistent to first maintenance claim?
Adalimumab
N = 1,693 (83.8%)

Ustekinumab
N =778 (58.4%)

v

Bio-naive®

Bio-naive®
Ustekinumab
N =236 (30.3%)

Bio-experienced®
Ustekinumab
N =542 (69.7%)

Adalimumab
N =1,517 (89.6%)

Bio-experienced®
Adalimumab
N=176 (10.4%)

Figure 2 Patient flow chart.

Notes: a. Diagnosis of UC was ICD-10-CM: K51 .x. b. The index date was the date of the first claim for ustekinumab or adalimumab during the intake period between 10/21/
2019 and 08/13/2021. c. Diagnosis of CD was ICD-10-CM: K50.x. d. The first maintenance claim was identified as the date of the first subcutaneous claim for ustekinumab
and the date of the first claim following a cumulative dose of 240 mg for adalimumab. e. Bio-naive and bio-experienced subgroups were based on the absence or presence of
pharmacy or medical claims for UC-indicated biologics or advanced therapy agents (ie, adalimumab, golimumab, infliximab and biosimilars, ozanimod, tofacitinib, upadacitinib,
ustekinumab, vedolizumab) during the baseline period.
Abbreviations: CD, Crohn’s disease; ICD-10-CM, International Classification of Disease, 10th revision, Clinical Modification; UC, ulcerative colitis.
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Table | Patient Baseline Characteristics Among UC Patients Who Persist to Their First Maintenance Claim

n (%) or Mean * SD [Median]

Ustekinumab,
Bio-Naive

Adalimumab,
Bio-Naive

Ustekinumab,
Bio-Experienced

Adalimumab,
Bio-Experienced

N=236

N=I1517

N=542

N=176

Age at index date (years)
Female
Duration of follow-up
Region of residence at index date
Northeast
South
Midwest
West
Unknown
Insurance plan type
Commercial
Medicare
Medicaid
Exchange
Self
Other
Unknown
Year of index date
2019
2020
2021
Comorbid conditions
Diarrhea
Pain
Cardiovascular disease
Anemia
Infection
Quan-Charlson Comorbidity Index
Use of biologics/advanced therapy agents®
Anti-TNF
Anti-integrin
Janus-kinase inhibitor
Anti-IL 12/23
Use of immunomodulators
Use of corticosteroids® for > 60 days
Inpatient admissions
Emergency department visits
Outpatient visits

41.7 £ 147 [40.0]
114 (48.3)
127 + 6.0 [11.7]

75 (31.8)
64 (27.1)
56 (23.7)
31 (13.1)
10 (4.2)

145 (61.4)
12 (5.1)
29 (12.3)
26 (11.0)
10 (4.2)
3(1.3)
1 (47)

12 (5.1)
105 (44.5)
119 (50.4)

113 (47.9)

97 (41.1)

72 (30.5)

63 (26.7)

57 (24.2)
0.62 + 1.4 [0.0]

44 (18.6)
77 (32.6)
57 (24.2)
48 (20.3)

236 (100.0)

402 + 145 [38.0]
725 (47.8)
14.6 + 6.6 [13.5]

310 (20.4)
484 (31.9)
400 (26.4)
245 (16.2)
78 (5.1)

746 (49.2)
37 (2.4)
408 (26.9)
120 (7.9)
96 (6.3)
32 (21
78 (5.1)

156 (10.3)
738 (48.6)
623 (41.1)

767 (50.6)
735 (48.5)
463 (30.5)
450 (29.7)
390 (25.7)
0.55 + 1.1 [0.0]

275 (18.1)
510 (33.6)
390 (25.7)
409 (27.0)
1515 (99.9)

428 + 147 [41.0]
271 (50.0)
13.8 + 6.4 [12.7]

105 (19.4)
167 (30.8)
151 (27.9)
93 (17.2)
26 (4.8)

297 (54.8)
23 (4.2)

97 (17.9)
50 (9.2)
35 (6.5)
14 (2.6)

26 (4.8)

43(79)
267 (49.3)
232 (42.8)

252 (46.5)
200 (36.9)
167 (30.8)
202 (37.3)
165 (30.4)
0.70 + 1.4 [0.0]

312 (57.6)
243 (44.8)
93 (17.2)
0 (0.0)
112 (20.7)
267 (49.3)
132 (24.4)
122 (22.5)
542 (100.0)

39.6 + 15.5 [37.0]
92 (52.3)
144 + 67 [12.9]

27 (15.3)
54 (30.7)
58 (33.0)
29 (16.5)
8 (4.5)

88 (50.0)
5 (2.8)
47 (26.7)
1 (63)
1 (63)
6 (3.4)
8 (4.5)

18 (10.2)
98 (55.7)
60 (34.1)

67 (38.1)

77 (43.8)

59 (33.5)

68 (38.6)

51 (29.0)
062 + 1.3 [0.0]

112 (63.6)
55 (31.3)
12 (6.8)
12 (6.8)
39 (22.2)
67 (38.1)
51 (29.0)
49 (27.8)
176 (100.0)

Notes: *Anti-TNF agents included adalimumab, infliximab and biosimilars, and golimumab; anti-integrin agents included vedolizumab; Janus-kinase inhibitors included
tofacitinib; anti-IL 12/23 agents included ustekinumab. "Corticosteroids included prednisone, prednisolone (including methylprednisolone), budesonide, hydrocortisone, and

dexamethasone in oral modes of administration.

Abbreviations: anti-IL, anti-interleukin; SD, standard deviation; TNF, tumor necrosis factor; UC, ulcerative colitis.

43.7% with ustekinumab and 33.4% with adalimumab (Figure 4B). The median corticosteroid-free persistent time was

9.5 months for the bio-experienced ustekinumab subgroup and 6.2 months for the bio-experienced adalimumab subgroup.

At 3, 6, and 9 months after maintenance phase start, the proportion of patients that were persistent and corticosteroid-free

was numerically higher in the ustekinumab cohort relative to the adalimumab cohort, for both subgroups (Figure 4A and B).
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A) ——Ustekinumab (N=236)  —— Adalimumab (N=1,517)
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0 1 2 3 4 5 6 7 8 9 10 11 12
Months since start of maintenance phase

3 months 6 months 9 months 12 months
Number of patients at risk®, n (%)
Ustekinumab 201 (85.2) 152 (64.4) 108 (45.8) 62 (26.3)
Adalimumab 1176 (77.5) 878 (57.9) 583 (38.4) 344 (22.7)
Kaplan-Meier rates (95% CI)
Ustekinumab 90.7 (76.9;96.5) 82.0(71.0;89.1) 79.4 (68.5;86.8) 75.5 (64.3;83.6)
Adalimumab 81.1(77.3;84.3) 68.9 (65.2;72.3) 58.7 (54.9;62.3) 50.5 (46.3;54.5)
B) ——Ustekinumab (N=542)  —— Adalimumab (N=176)
100%
)
5
bS]
a2 0,
E 50%
2
12
o}
o
0%

0 1 2 3 4 5 6 7 8 9 10 11 12
Months since start of maintenance phase

3 months 6 months 9 months 12 months
Number of patients at risk®, n (%)
Ustekinumab 461 (85.1) 359 (66.2) 245 (45.2) 155 (28.6)
Adalimumab 142 (80.7) 107 (60.8) 73 (41.5) 47 (26.7)
Kaplan-Meier rates (95% CI)
Ustekinumab 91.6 (84.1;95.7) 84.4(77.9;89.1) 78.1(71.7;83.2) 72.3 (65.6;77.9)
Adalimumab 86.2 (71.7;93.6) 69.6 (57.8:78.7) 61.0 (49.4,70.8) 56.9 (44.9:67.3)

Figure 3 Persistence during the maintenance phase in the ustekinumab and adalimumab cohorts. (A) Among bio-naive patients with UC. (B) Among bio-experienced
patients with UC.

Notes: a. Persistent time was measured from the maintenance phase start until the discontinuation date. Patients without discontinuation were censored on the last day of
index therapy supply. b. Patients at risk of having the event were patients who had not had the event and had not been lost to follow-up at that point in time.
Abbreviations: Cl, confidence interval; UC, ulcerative colitis.

Persistence on Monotherapy
In bio-naive subgroups, 222 patients initiated on ustekinumab and 1390 patients initiated on adalimumab were on
monotherapy at maintenance phase start. The probability of being persistent and on monotherapy at 12 months after
maintenance phase start was 68.1% with ustekinumab and 44.5% with adalimumab (Figure 5A). The median persistent
time on monotherapy was 9.9 months for the bio-naive adalimumab subgroup and was not reached within 12 months for
the bio-naive ustekinumab subgroup.

In bio-experienced subgroups, 501 patients initiated on ustekinumab and 155 patients initiated on adalimumab were
on monotherapy at maintenance phase start. The probability of being persistent and on monotherapy at 12 months was
61.6% with ustekinumab and 47.9% with adalimumab (Figure 5B). The median persistent time on monotherapy was 11.1
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A) ——Ustekinumab (N=233)  —— Adalimumab (N=1,502)
. 100%

b

Persistent and corticosteroid-free?

50%
v
Median time: 7.2 months
0%
0 1 2 3 4 5 6 7 8 9 10 11 12
Months since start of maintenance phase
3 months 6 months 9 months 12 months
Number of patients at risk, n (%)
Ustekinumab 172 (73.8) 116 (49.8) 84 (36.1) 45 (19.3)
Adalimumab 991 (66.0) 681 (45.3) 447 (29.8) 259(17.2)
Kaplan-Meier rates (95% CI)
Ustekinumab 79.0 (68.4;86.5) 64.7 (54.8:73.0)  60.7 (50.6;69.4)  55.1 (44.2;64.8)
Adalimumab 68.7 (65.1;72.1) 53.6 (49.9;57.1)  44.9 (41.1:48.7)  38.2(34.1:42.4)
B) ——Ustekinumab (N=531)  —— Adalimumab (N=176)
100%

Persistent and corticosteroid-free®®

50% ——
v H
Median time: 6.2 months v
Median time: 9.5 months
0%
0 1 2 3 4 5 6 7 8 9 10 11 12

Months since start of maintenance phase

3 months 6 months 9 months 12 months
Number of patients at risk‘, n (%)
Ustekinumab 366 (68.9) 253 (47.6) 168 (31.6) 101 (19.0)
Adalimumab 121 (68.8) 76 (43.2) 48 (27.3) 24 (13.6)
Kaplan-Meier rates (95% CI)
Ustekinumab 73.7 (67.2;79.1) 59.1 (52.7:64.9) 51.5 (44.9;57.6) 43.7 (36.5;50.6)
Adalimumab 72.7 (60.7;81.5) 50.1 (39.2;60.1) 42.0 (30.9;52.7) 33.4(20.5;46.7)

Figure 4 Corticosteroid-free persistence during the maintenance phase in the ustekinumab and adalimumab cohorts. (A) Among bio-naive patients with UC. (B) Among
bio-experienced patients with UC.

Notes: a. Persistent time was measured from the maintenance phase start until the earliest among the discontinuation date or corticosteroid use date. Patients without
discontinuation or corticosteroid use were censored on the last day of index therapy supply. b. A patient was defined as corticosteroid-free if they had less than 14
consecutive days of supply of corticosteroids after 90 days post-index. c. Patients at risk of having the event were patients who had not had the event and had not been lost
to follow-up at that point in time.

Abbreviations: Cl, confidence interval; UC, ulcerative colitis.

months for the bio-experienced adalimumab subgroup and was not reached for the bio-experienced ustekinumab
subgroup.

At 3, 6, and 9 months after maintenance phase start, the proportion of patients that were persistent and on
monotherapy was numerically higher in the ustekinumab cohort relative to the adalimumab cohort, for both subgroups
(Figure 5A and B).

Discussion
This retrospective cohort study using claims data described treatment persistence among patients with UC initiated on
ustekinumab or adalimumab. Numerically higher persistence during the 12-month period following the start of
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A) ——Ustekinumab (N=222)  —— Adalimumab (N=1,390)
_ 100%
ES
. =
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E 50%
° v
E Median time: 9.9 1 1S
5
5 0%
0 1 2 3 4 5 6 7 8 9 10 11 12
Months since start of maintenance phase
3 months 6 months 9 months 12 months
Number of patients at risk‘, n (%)
Ustekinumab 178 (80.2) 133 (59.9) 98 (44.1) 57(25.7)
Adalimumab 1004 (72.2) 733 (52.7) 486 (35.0) 278 (20.0)
Kaplan-Meier rates (95% CI)
Ustekinumab 85.6 (73.5:92.5)  74.9 (64.2:82.8)  72.8(62.1:80.9)  68.1 (57.0;77.0)
Adalimumab 75.4 (71.5;78.8) 62.3 (58.5:65.9) 53.1(49.1;56.9) 44.5 (40.1;48.8)
B) ——Ustekinumab (N=501)  —— Adalimumab (N=155)

50%

v
Median time I mor

0%
0 1 2 3 4 5 6 7 8 9 10 11 12
Months since start of maintenance phase

Persistent and on monotherapy®®

3 months 6 months 9 months 12 months
Number of patients at risk®, n (%)
Ustekinumab 396 (79.0) 299 (59.7) 200 (39.9) 125 (25.0)
Adalimumab 109 (70.3) 82 (52.9) 56 (36.1) 34 (21.9)
Kaplan-Meier rates (95% CI)
Ustekinumab 85.1(77.8;90.1)  75.8(69.0;81.4)  67.3(60.4;73.4)  61.6 (54.2;68.1)
Adalimumab 75.7 (62.5:84.8)  61.6 (49.4;71.7)  52.4 (40.2;63.2)  47.9 (35.2;59.5)

Figure 5 Persistence on monotherapy during the maintenance phase in the ustekinumab and adalimumab cohorts. (A) Among bio-naive patients with UC. (B) Among bio-
experienced patients with UC.

Notes: a. Persistent time was measured from the maintenance phase start until the earliest among the discontinuation date or immunomodulator/non-index biologic/
advanced therapy agent use date. Patients without discontinuation or immunomodulator/non-index biologic/advanced therapy agent use were censored on the last day of
index therapy supply. b. A patient was on monotherapy if they did not use any immunomodulators, non-index biologic or advanced therapy agent. c. Patients at risk of having
the event were patients who had not had the event and had not been lost to follow-up at that point in time.

Abbreviations: Cl, confidence interval; UC, ulcerative colitis.

maintenance phase was observed among patients initiated on ustekinumab compared to adalimumab, regardless of past
biologic or advanced therapy agent experience. Results were similar for corticosteroid-free persistence and persistence on
monotherapy.

The one-year persistence of >70% on ustekinumab observed in this study is comparable to recent findings from other
observational studies. For example, in a registry-based study of 133 patients with UC in Sweden, 67% of bio-experienced
patients with UC persisted on ustekinumab after a median follow-up of ~7 months.'” Similarly, in a study of 66 patients
with UC initiated on ustekinumab in the US (the majority of which had prior biologic/advanced therapy experience),
persistence at 12 months was 71%."® In an Italian study of 68 patients with UC treated off-label with ustekinumab (97%
had previous biologics/advanced therapy exposure), probability of treatment persistence at 12 months was 87%.'"°
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Although we are not aware of any other published real-world studies comparing persistence between ustekinumab and
adalimumab in UC, real-world studies of patients with Crohn’s disease have demonstrated higher persistence with
ustekinumab than adalimumab.’®?® Taken together, this evidence demonstrates relatively high persistence on ustekinu-
mab in a real-world setting.

Treatment options for patients with UC often include corticosteroids and/or immunomodulators (ie, thiopurines). The
ACG recommends the use of systemic corticosteroids to induce remission in patients with UC in certain cases; however,
corticosteroids have known side effects and are not recommended for remission maintenance.* In patients with previous
moderately-to-severely active UC who are in remission due to corticosteroid induction, the ACG conditionally recom-
mends thiopurines for maintenance compared with no treatment or corticosteroid maintenance.* Combination therapy
with immunomodulators is sometimes used because immunomodulators may improve the therapeutic effect of
biologics,”® but it may be associated with elevated risk of infections and malignancies.**** In addition to the potential
adverse health effects associated with the use of corticosteroids and immunomodulators, medication and clinical
management costs might be higher when treated with several therapy agents at the same time compared to monotherapy.
The findings of this study demonstrating numerically higher corticosteroid-free persistence and persistence on mono-
therapy among ustekinumab users provide relevant information to help guide treatment selection.

Biologics that have been on the market for a relatively long period of time (eg, adalimumab) are frequently used as
first-line biologic treatment, but many do not respond to initial therapy; for example, in a large claims-based study in the
US, almost 70% of patients with UC initiated on biologic therapy received second-line therapy within 24 months.*®
Newer biologics to treat UC (including ustekinumab) are often used in patients who have failed prior therapies. This
pattern was reflected in this current study, where more bio-experienced patients received ustekinumab than adalimumab,
by a 3-fold margin, while more bio-naive patients received adalimumab over ustekinumab, by a 6.4-fold margin. Prior
biologic experience has been associated with reduced response to subsequent lines of therapy,?” which could in turn
influence treatment persistence, highlighting the importance of evaluating treatment persistence by subgroups of patients
based on prior biologic experience. In this study, we observed consistent patterns of persistence favoring ustekinumab
over adalimumab in both bio-naive and bio-experienced subgroups, positioning ustekinumab as a good treatment option
for UC patients regardless of prior biologic experience.

Data pertaining to reasons for discontinuation were not available in this study, so we were unable to evaluate why
persistence on ustekinumab was numerically higher than adalimumab. However, differences in the dosing regimen of
ustekinumab (administered subcutaneously in maintenance phase once every eight weeks) relative to adalimumab
(administered subcutaneously in maintenance phase every other week) may have influenced persistence rates. In addition,
the presence of side effects, loss of treatment effectiveness, patient preference, and out-of-pocket costs may also

contribute to differences in persistence.”®>!

Limitations

Although the data source for this claims-based study is comprehensive, the results may not be generalizable to those
without health insurance. Analysis of administrative claims cannot account for prescription fills where the medication
dispensed was not taken as prescribed. Use of claims data also assumes correct diagnosis, procedure, and drug codes, and
instances of misclassification cannot be ruled out. Moreover, imputation of days of supply assumes that there is a single
administration per claim for ustekinumab and double administration for adalimumab, and that the time to the next claim
is a proxy for the intended time between doses. Finally, although persistence was numerically higher in the ustekinumab
versus adalimumab cohort, analyses were descriptive, differences between cohorts during the baseline period were not
adjusted for, and no statistical tests were performed. Future analyses may consider formally comparing persistence rates
between cohorts while accounting for potential confounders.

Conclusions

In this claims-based analysis of bio-naive and bio-experienced patients with UC initiated on ustekinumab and adalimumab,
overall treatment persistence, corticosteroid-free persistence, and persistence while on monotherapy were numerically higher
in the ustekinumab cohort than the adalimumab cohort. The real-world evidence presented in this study may position
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ustekinumab as a good treatment option for patients with UC regardless of prior biologic experience and contribute to clinical
decision-making as treatment persistence is integral to managing chronic diseases.
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