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Abstract

Background Real-world evidence for how US Crohn’s disease (CD) patients use ustekinumab is limited.

Objectives The aim of this study was to describe the persistence, maintenance dosing, and pre-post corticosteroid and opioid
use for CD patients in the USA treated with ustekinumab and those treated with adalimumab as a commonly used descrip-
tive reference product.

Methods CD patients aged > 18 years with >2 CD diagnoses between 1 October 2012 and 31 May 2018 and > 1 new (i.e.,
no claim for at least 1 year) outpatient pharmacy claim for ustekinumab or adalimumab (first claim date = index date) on or
after 26 September 2016 were selected from Symphony Health database. McNemar’s tests were used to derive the p-values
for pre-post changes in corticosteroid and opioid use within each treatment cohort.

Results A total of 1073 ustekinumab and 2904 adalimumab patients met analysis criteria. Using a 90-day rule for discontinu-
ation, persistence at 1 year post-index was 69.8% for ustekinumab and 65.1% for adalimumab. The majority received doses
within £30% of the approved labeling (ustekinumab 81.1%; adalimumab 78.8%). Doses higher than US package insert (PI)
recommended maintenance dose were 7.0% for ustekinumab and 13.6% for adalimumab for 30% above PI, respectively;
and 4.0% versus 9.4% for 50% above PI, respectively. Rates of pre-index biologic use suggest that patients treated with
ustekinumab may have greater CD severity based on a greater percentage being biologic-experienced (ustekinumab 51.5%
and adalimumab 8.4%). From pre- to post-index, the relative proportion of ustekinumab patients with > 1 pharmacy claim
for corticosteroids decreased by 25.5% (p < 0.0001) and opioids decreased by 8.4% (p = 0.0030). Results for adalimumab
(a commonly used descriptive reference product in CD) showed generally similar trends.

Conclusions In this real-world study, persistence for ustekinumab remained high at 1 year. The majority of the patients in
the ustekinumab cohort followed US PI recommended dosing. The percentage of patients with average dose above PI recom-
mendations over 1 year were low for ustekinumab. Reductions in the proportion of patients with claims for corticosteroids
or opioids were observed in patients using ustekinumab.
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Approximately half of the patients with CD using usteki-
numab had claims for other biologics in the 12 months
prior to index, evidence that it was frequently being used
in biologic-refractory patients (note incomplete medical
claims limitation which likely means this is an underesti-
mate of patients with prior biologic experience).

The majority of patients appeared to be persistent with
ustekinumab treatment 1 year post-index.

The majority of patients with ustekinumab followed US
PI recommended dosing. The percentages of patients
with average dose above PI recommendations over 1 year
were low for ustekinumab.

Pre- and post-treatment analysis showed lower post-
index proportions of patients with claims for corticos-
teroids and opioids, indicating a potentially positive
treatment outcome.

Key limitations of the study include the use of prescrip-
tion claims data only, incompleteness of medical claims
limiting availability of comorbidity data, and lack of
information on disease severity.

1 Introduction

Crohn’s Disease (CD) is a relapsing, remitting disease char-
acterized by unpredictable, often debilitating gastrointestinal
inflammatory symptoms including diarrhea, rectal bleeding,
and urgency [1-3]. Lower patient quality of life is associ-
ated with disability, increased disease activity, relapses,
corticosteroid treatment, psychological distress (anxiety
and depression), hospitalization, and surgery [3]. Comor-
bidities, relapses, complications such as fistula and stric-
tures, surgical treatment, hospitalization, and therapeutics
complicate patient care and increase healthcare costs [1, 2].
Furthermore, the incidence and prevalence of CD is increas-
ing [4, 5]. CD patients, especially those with colonic disease,
are also at increased risk of colorectal cancer [5]. These
factors create challenges for healthcare providers and pay-
ers to effectively control the disease and manage resource
allocation.

Biologic treatment options are evolving and, in the
USA, include adalimumab, certolizumab pegol, infliximab
and biosimilars, natalizumab, ustekinumab, and vedoli-
zumab. Anti-tumor necrosis factor-a (anti-TNF) products
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were the first biologic medications approved for moder-
ate-to-severe CD. More recently, ustekinumab, the only
biologic targeting interleukin-12 and interleukin-23, was
approved by the US Food and Drug Administration (FDA)
for use in moderate-to-severe CD (approved in Septem-
ber of 2016) [6]. Adalimumab is an anti-TNF monoclo-
nal antibody (FDA-approved in February 2007 for use in
moderate-to-severe CD) that continues to be frequently
used today, thus can serve as a reference product and pro-
vide descriptive context to observations among usteki-
numab patients. The American College of Gastroenterol-
ogy (ACG) recommends the use of adalimumab, or other
anti-TNF agents, for the treatment of moderate to severe
CD that is resistant to treatment with corticosteroids, thio-
purines, or methotrexate, whereas ustekinumab should be
used in patients who have failed prior treatment with cor-
ticosteroids, thiopurines, methotrexate, or anti-TNFs, or
who have not had prior exposure to anti-TNFs [5].

Real-world CD treatment measures such as medication
persistence, dosage escalation, and medical outcomes are
highlighted as important descriptors of successful therapy
in prior literature [7-9]. Medication persistence and dose
escalation can be indicators of a product’s efficacy and
safety [10]. Persistence, as defined in most studies, refers
to continuing or remaining on a CD treatment. Persis-
tence calculations typically start at the availability of the
first drug dose and end at discontinuation of therapy or
upon switching to alternate therapy [8, 11]. Persistence
rates observed in CD patients treated with biologics were
reported as 50% at 1 year [7]. Dose escalations have been
reported in 8-35% of patients in the first year of therapy
[9]. Factors associated with doses above package insert
guidelines include primary non-response, secondary loss
of response, and immunogenicity associated with loss of
response [12]. Rates of dose escalation with biologics are
of interest not only due to clinical implications for patients
but also because of important economic implications.

In claims database studies of CD, outcomes can be
measured via changes in medical procedures (e.g., surgical
interventions) before and after treatment. When medical
claims are not available or extended periods of follow-
up are not possible, change in prescription claim rates
may serve as an outcome proxy. A potential successful
treatment outcome might be evident from the reduction
of adjunctive corticosteroid and opioid use after biologic
initiation.

In light of limited real-world evidence on ustekinumab
in CD, the purpose of this study was to use prescription
claims to describe the persistence, maintenance dosing,
and pre-post corticosteroid and opioid use for CD patients
treated with ustekinumab. To provide descriptive context
to the observations for ustekinumab, claims for patients
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utilizing adalimumab were also analyzed as it is a biologic
that is commonly used in CD.

2 Methods
2.1 Data Source

Data for this retrospective analysis were from a Symphony
Health longitudinal database that included outpatient phar-
macy, diagnosis, and procedure claims for patients with
> 1 biologic indicated for any inflammatory diagnoses
between 1 October 2012 through 31 May 2018 [13-16].
The Symphony Health data is collected through electronic
claims processors, commercial and government (Medicare
and Medicaid) sources. Symphony Health indicates that
the database has representation from the US population
across ages, genders, geography, and payment-type vari-
ables. The database captures more than 93% of prescrip-
tions dispensed in the USA and territories with more
than 317 million active individual patients. The database
is a de-identified, HIPAA (Health Insurance Portability
and Accountability Act of 1996)-compliant database. No
institutional review board approval was necessary.

Obtaining resource utilization data relatively soon after
approval of a medication such as ustekinumab for CD can
be problematic in administrative claims data because of
the lag between provision of services and payment of
claims. Using comprehensive integrated claims data (i.e.,
insurance eligibility, prescription, outpatient and inpatient
data) typically requires a wait of 12—18 months from the
desired end date of an analysis due to the time lag between
treatment, reporting, and the availability of research data-
bases. Unlike most integrated medical claims databases,
outpatient (i.e., retail) prescription claims databases from
claims clearinghouses such as Symphony are updated daily
and can be used for an early assessment of measures that
can be evaluated when focusing on prescription claims and
was the rationale for electing this database. Maintenance
treatment with ustekinumab, like adalimumab, is admin-
istered as a subcutaneous (SC) injection and is typically
reimbursed as a pharmacy benefit, meaning that claims for
these biologics will appear in outpatient pharmacy claims
databases.

2.2 Study Design

The analysis used a retrospective observational study
design. Adalimumab was included to provide descriptive
context since it is primarily reimbursed through pharmacy
claims and is a commonly used product in CD. Given the
time since initial approval for adalimumab in CD and the

more recent approval of ustekinumab for CD, character-
istics of patients treated with each product may differ at a
population level, with adalimumab used more frequently
as a first line biologic than ustekinumab. Therefore, the
adalimumab cohort was included to help contextualize the
findings for ustekinumab.

2.3 Observation Windows

The identification window for study inclusion began on the
Monday (26 September 2016) following the FDA approval
for ustekinumab in CD (23 September 2016) and ended on
31 May 2017, which is 1 year prior to the end of the avail-
able data. The analysis index date was assigned as the date
of the first claim for a maintenance dose of ustekinumab or
adalimumab during this identification window. The baseline
(“pre-index”) period was 365 days prior to the index date.
The follow-up post-observation period began on the index
date and continued for 365 days.

2.4 Analysis Index Date

The first maintenance dose was chosen as the index event
since it relies only on outpatient pharmacy claims and
since the FDA-labeled induction dose of ustekinumab for
CD requires physician office or facility-based intravenous
(IV) administration with subsequent maintenance dosing
delivered via subcutaneous (SC) injections. In contrast,
adalimumab induction and maintenance doses are all SC.
This approach was chosen due to potential limitations in
completeness of medical claims in the data and differences
in site-of-care for induction administration. Additionally,
only non-specific medical billing codes for ustekinumab IV
induction were available (the permanent J-code was issued
in January 2018 after the study identification window). Thus,
the first outpatient prescription claim for SC ustekinumab
was assumed to be the first maintenance dose. For adali-
mumab, the first maintenance dose was assigned as the date
of the first claim after a patient had claims for which the
summed dose was above the 240 mg threshold for induction
doses.

2.5 Patient Selection

The primary sample included patients aged > 18 years at
index with known gender, valid year of birth, and at least
two Crohn’s diagnoses separated by at least 30 days (ICD-9:
555.XX or ICD-10: K50.XXX) between 1 October 2012 and
31 May 2018. Patients were required to have one or more
new (i.e., no study drug claim for at least 1 year) claim for
ustekinumab or adalimumab on or after 26 September 2016.
Because the data set does not contain information about
patients’ continuity in the database, proxy criteria were used
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to support an assumption of complete data. Patients were
required to have one or more claim during the 365-day pre-
index period and one or more additional claim preceding
the 365-day pre-index period. Patients were also required to
have one or more pharmacy claim of any kind after index
date. Patients were excluded if they had claims for the
index drug billed through procedures data during the post-
observation period (i.e., requirement to assume complete
claims in the pharmacy data). Patients were also excluded if
they had diagnoses during the 365-day pre-index period for
other conditions for which the index drugs are indicated (i.e.,
rheumatoid arthritis, juvenile idiopathic arthritis, psoriatic
arthritis, ankylosing spondylitis, ulcerative colitis, plaque
psoriasis, hidradenitis suppurativa, uveitis). Patients with
potential data issues (e.g., claims out of order, unclear dos-
ages) were excluded. The index date had to be at least 365
days prior to the end of the available data (i.e., fixed 1-year
observation period). The secondary maintenance dosing
evaluation sample added the requirement of having at least
two maintenance dosed prescriptions for inclusion.

2.6 Variables
2.6.1 Demographics and Patient Characteristics

Demographics and patient characteristics included age, sex,
patient region, type of insurance coverage, and prior bio-
logic, corticosteroid, and opioid use.

2.6.2 Persistence

Duration of therapy was defined as the time between the
first and last prescription fill date plus the days of supply
for the last prescription and was evaluated at 1 year. Per-
sistence is presented as the percentage of patients who did
not discontinue or switch off the index medication over the
12-month follow-up period. Discontinuation was defined as
no index medication observed with an allowable 90-day gap
after the dispensing date of the last prescription plus the days
of supply. Patients who did not switch or discontinue (i.e.,
were persistent) over the 12-month follow-up period were
assigned a duration of therapy of 365 days. This assumes
that patients who have less than a 90-day gap at the end of
their observation period continued therapy until the end of
the 365-day observation period.

2.6.3 Maintenance Dosing

For patients with at least two maintenance-dosed claims,
average maintenance dose was calculated as follows:
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Step 1. Calculate mg per prescription as the product
strength (based on NDC) multiplied by quantity dis-
pensed in units (number of injections) for each claim.

Step 2. Calculate the total mg per patient. For each patient,
sum mg per prescription across claims to obtain the
total mg per patient between the index date and the last
study drug prescription dispensed (not counting the mg
per prescription from the last claim).

Step 3. Calculate total days per patient. For each patient,
sum the total number of days between index and the
date of the last claim.

Step 4. Calculate mg per day per patient as the total mg per
patient/total days per patient.

Step 5. Convert the mg per day into the number of mg per
maintenance dosing interval (i.e., 56 days for usteki-
numab and 14 days for adalimumab).

Step 6. Compare the average time-adjusted dose to the
expected maintenance dose from the US package insert
(ustekinumab 90 mg every 8 weeks, and adalimumab
40 mg every other week).

Maintenance dose titration variables were calculated as the
percentage of patients who were > 20%, > 30%, > 50%, and >
100% above the US PI recommended dosage; the percentage
of patients who were > 20%, > 30%, and > 50% below the
US PI recommended dosage, and the percentage of patients
between the upper and lower values. The percentages above
and below the US PI recommended dosages were selected to
provide a sensitivity analysis for the range of potential dosing.

2.6.4 Corticosteroid and Opioid Use

The number and percentage of patients with one or more out-
patient pharmacy claim pre-index and post-index were cal-
culated for non-topical corticosteroids and for opioids. Cor-
ticosteroid and opioid claims were identified using National
Drug Codes.

2.7 Statistical Analysis

Chi-square and t-tests were used to test for differences in cat-
egorical and continuous variables, respectively. Fisher’s Exact
tests were used for categorical variables where n < 5. McNe-
mar’s tests were used to compare proportions of patients taking
opioids or corticosteroids in the pre- and post-index periods in
each treatment cohort. Categorical variables were summarized
using frequencies and percentages. Continuous variables were
summarized with means and standard deviations. A p-value
< 0.05 was considered statistically significant. All analyses
were performed using SAS for Windows 9.4 (Cary, NC, USA).
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3 Results
3.1 Patient Characteristics in the Baseline Period

A total of 1073 patients with a pharmacy claim for usteki-
numab and 2904 patients with a pharmacy claim for adali-
mumab met analysis criteria (Fig. 1).

In Table 1, the mean age for ustekinumab (42.2
years) and adalimumab (42.0 years) patients was similar
(p = 0.6612). Ustekinumab patients were comprised of
more females compared to adalimumab, 60.7% versus
56.1% (p = 0.0096), respectively. The regional distribu-
tions differed for the Midwest and Northeast (p < 0.0001)
with a greater percentage of ustekinumab patients in the
Northeast (31.1% vs. 23.3%) and a lower percentage in
the Midwest (22.1% vs. 29.3%). The most common type
of insurance at index was commercial insurance (~ 75%)
for both. There were minor differences in percentages of
Medicare and Medicaid, with ustekinumab having more
Medicare patients (12.2% vs. 8.8%; p = 0.0014) and adali-
mumab having more Managed Medicaid (4.7% vs. 8.9%;
p < 0.0001).

Prior biologic exposure was found for 51.5% of usteki-
numab patients in the 365 days pre-index versus 8.4%
(p < 0.0001) of adalimumab patients, and was assessed
using both medical and pharmacy data. Among patients
in the ustekinumab cohort with prior exposure to biolog-
ics, 50.1% of patients (i.e., 25.8% in the full ustekinumab
cohort) had one or more claim for adalimumab during the
pre-index period. Notably, office-based infusions may be
under-represented in the medical claims data (i.e., esti-
mates are conservative) since the medical data may be
incomplete. Therefore, estimates of prior biologic expo-
sure may not accurately reflect actual prior biologic expe-
rience in each cohort. However, the relative differences
in prior biologic exposure suggests there are substan-
tial differences for patients treated with ustekinumab or
adalimumab.

The percentage of patients with corticosteroid and opi-
oid claims in the pre-period differed for ustekinumab and
adalimumab. A greater percentage of ustekinumab patients
had claims for corticosteroids (p < 0.0001) and opioids
(p < 0.0001) prior to their first ustekinumab claim com-
pared to the adalimumab group.

3.2 Persistence

In the 12-month follow-up period, mean duration of ther-
apy for ustekinumab was 296 days with 69.8% of patients
remaining persistent at 1 year following index while adal-
imumab results were 285 days and 65.1%, respectively

(Fig. 2). At 1 year, for ustekinumab 24.7% of patients
discontinued and 5.5% switched from their index treat-
ment; for adalimumab 29.2% and 5.6% discontinued and
switched, respectively (Fig. 2).

3.3 Maintenance Dosing

Dosing was assessed for 993 ustekinumab and 2742 adal-
imumab patients who had at least two maintenance dose
claims. The expected maintenance dosing based on the prod-
uct US PIs were: (1) ustekinumab 90 mg (SC) every 8 weeks
(56 days) and (2) adalimumab 40 mg (SC) every other week.

The majority of ustekinumab and adalimumab patients
utilized maintenance doses consistent with the PI (Figs. 3
and 4).

The percentages of ustekinumab patients with average
maintenance dosing above PI were 11.7% for 20% above PI,
7.0% for 30% above PI, 4.0% for 50% above PI, and 0.6%
for 100% above PI (Fig. 3). The percentages of ustekinumab
patients who had average dosages that were below the PI
maintenance dosing was 18.1% for 20% below PI, 11.9% for
30% below PI, and 4.4% for 50% below PI.

The percentages of adalimumab patients with average
maintenance dosing above PI were 16.4% for 20% above PI,
13.6% for 30% above PI, 9.4% for 50% above PI, and 2.5%
for 100% above PI (Fig. 4). The percentages of adalimumab
patients had average dosages that were below the PI main-
tenance dosing was 13.6% for 20% below PI, 7.6% for 30%
below PI, and 3.0% for 50% below PI.

3.4 Pre-/Post-Corticosteroid and Opioid Claims
Results

As an assessment of the potential impact of the index bio-
logic on other treatments, corticosteroid and opioid claims
during the 365 days before (pre) and after (post) the index
date were examined (Table 2). For ustekinumab there were
statistically significant declines from pre- to post-index peri-
ods in the percentage of patients with one or more outpatient
pharmacy claim for corticosteroids (— 25.5%; p < 0.0001)
and opioids (— 8.4%; p = 0.0030). For adalimumab, the per-
cent decline of patients with one or more outpatient phar-
macy claim for corticosteroids was (— 22.9%; p < 0.0001)
and for opioids was (— 8.2%; p < 0.0001).

4 Discussion

In this study, real-world patient characteristics, persistence,
maintenance dosing patterns, and pre-post use of corticoster-
oids or opioids were examined for patients with CD treated
with ustekinumab or adalimumab. Though adalimumab was
included in this analysis, it was intended as a descriptive
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Patients with known gender, valid year of birth and at least two Crohn's diagnoses separated by at least 30
days (ICD-9: 555.XX or ICD-10: K50.XXX) between 10/1/2012 and 5/31/2018

ustekinumab (n=532,152)

adalimumab (n=532,152)

NS

Had at least 1 new (i.e., no claim for at least 1-year) claim for ustekinumab or adalimumab on or after

9/26/2016

ustekinumab (n=6,430)

adalimumab (n=20,692)

NS

Age > 18 years at index

ustekinumab (n=6,260)

adalimumab (n=19,359)

NS

Met proxy for complete claims in pharmacy data and medical data: >1 claim more than 365 days prior to the
index date and >1 claim during the 365 days prior to the index date

ustekinumab (n=4,978)

adalimumab (n=14,365)

NS

Met proxy for post-index claim activity: >1 pharmacy claim of any kind after index date

ustekinumab (n=4,786)

adalimumab (n=14,044)

4

Excluded patients with claims for index drug billed through procedures data during the post observation
period (i.e., requirement to assume complete claims in the pharmacy data)

ustekinumab (n=4,528)

adalimumab (n=13,642)

N

Excluded patients with diagnoses for other conditions for which the index drugs are indicated; during the
365-day pre-index period

ustekinumab (n=3,735)

adalimumab (n=11,159)

NS

Retain patients that have at least one maintenance dose claim and no potential data issues

ustekinumab (n=3,519)

adalimumab (n=9,112)

NS

Retain patients with an index date at least 365-days before the end of the available data

ustekinumab (n=1,073)

adalimumab (n=2,904)

Fig. 1 Analysis attrition for ustekinumab and adalimumab
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Table 1 Ustekinumab and adalimumab patient characteristics (base-
line 12 months pre-index)

Usteki- Adali- p-values”
Characteristic numab (n = mumab (n
1073) =2904)
Age at index, years, mean 422 (14.4) 42.0(14.7) 0.6612
(SD)
Female, n (%) 651 (60.7) 1629 (56.1) 0.0096
Region, n (%)
Midwest 237 (22.1) 850(29.3) < 0.0001
Northeast 334 (31.1) 677 (23.3) < 0.0001
South 357(33.3) 1039 (35.8) 0.1415
West 144 (13.4)  337(11.6) 0.1191
Unknown 1(0.1) 1 (0.0) 0.4669
Payment type—index claim
Commercial 818 (76.2)  2155(74.2) 0.1916
Medicare 131 (12.2) 256 (8.8) 0.0014
Assistance Programs 53 (4.9) 146 (5.0) 0.9099
Managed Medicaid 50 (4.7) 259 (8.9) < 0.0001
Medicaid 20(1.9) 85(2.9) 0.0635
Cash 1(0.1) 3(0.1) 1.0000
Prior biologic 553 (51.5) 245(8.4) < 0.0001
Prior treatment
Corticosteroids 764 (71.2) 1781 (61.3) < 0.0001
Opioids 655 (61.0) 1445 (49.8) < 0.0001

#Pairwise comparisons using Chi-square where n>5 and Fisher’s
Exact where n < 5

Unadjusted p-values are shown

100.0%
90.0%
80.0%
70.0%
60.0%

50.0%

% PATIENTS

40.0%
30.0%
20.0%
10.0%

0.0%
USTEKINUMAB (N=1,073)

reference product. Direct comparison of follow-up outcomes
for the two treatments was not performed given expected
differences in the patient populations using these products
and limited ability to control for baseline differences in
each cohort using this data source. In addition, given its
more recent approval for CD, it is likely that more of the
patients treated with ustekinumab in our study were refrac-
tory patients having failed prior biologics and perhaps
with more severe disease on average than the adalimumab
patients. Evidence of these differences in the patient popula-
tions were observed in the proportion of pre-index biologic
use (ustekinumab 51.5% and adalimumab 8.4%) and pre-
index corticosteroid and opioid claims, with a greater pro-
portion of ustekinumab patients having pre-index claims for
corticosteroids and opioids relative to adalimumab. When
interpreting treatment results, it is important to consider that
baseline patient characteristics differ for the two cohorts in
this descriptive study (i.e., gender, region, payer, and prior
biologic and corticosteroid and opioid claims).

This study found that the percentage of patients who
were persistent with the index therapy at 1 year after the
index date was 69.8% with ustekinumab and 65.1% with
adalimumab. Notably, the ustekinumab results are lower
than results reported previously from a study using a poten-
tially more complete claims data set that found ustekinumab
persistence at 1 year of 83.6% [8]. In contrast, persistence
observed with adalimumab in our study was somewhat
higher than what has been reported in some other studies.
For example, Chen et al. examined treatment with inflixi-
mab, adalimumab, certolizumab pegol, golimumab, and
vedolizumab, and observed that half of all patients on bio-
logics discontinued treatment within 1 year [7]. Govani

 Discontinued
m Switch
M Persistent with Therapy

ADALIMUMAB (N=2,904)

Fig.2 Percentage of patients at 1 year who are persistent with therapy, switch or discontinue, by study drug
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100%
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60%
50%

% PATIENTS

40%
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20%
10%

0%

4.0% 0.6%

4.4% 0.0%

20% VARIATION 30% VARIATION 50% VARIATION 100% VARIATION
THRESHOLD THRESHOLD

THRESHOLD THRESHOLD

= Above PI
M Consistent with PI
M Below PI

Fig.3 Percent of ustekinumab patients by dosing that is above, consistent with, and below US package insert (PI) recommendations by 20%,

30%, 50%., or 100%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

% PATIENTS

2.5%

3.0% 0.0%

20% VARIATION 30% VARIATION 50% VARIATION 100% VARIATION
THRESHOLD THRESHOLD

THRESHOLD THRESHOLD

 Above Pl
m Consistent with PI
H Below PI

Fig.4 Percent of adalimumab patients by dosing that is above, consistent with, and below US package insert (PI) recommendations by 20%,

30%, 50%, or 100%

Table 2 Number and percentage of patients with prescription claims treatment for corticosteroids and opioids during the 365 days before and

after index

Drug category® Ustekinumab (n = 1073)

Adalimumab (n = 2904)

Pre-index Post-index % Change p-values® Pre-index Post-index % Change p-values®
n (%% n (%% n (%% n (%%
Corticosteroids 764 (71.2) 569 (53.0) —-255% < 0.0001 1781 (61.3) 1374 (47.3) -22.9% < 0.0001
Opioids 655 (61.0) 600 (55.9) - 84% 0.0030 1445 (49.8) 1326 (45.7) —-8.2% < 0.0001

*McNemar’s Test

PPatients can be in multiple rows; denominators are the number of patients in each study group
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et al. reported persistence of 55% for a privately insured
population while persistence was 75% for a Veteran’s Health
Administration cohort in the 12-month follow-up after
patients initiated adalimumab [17]. The difference in per-
sistence reported in our study may be explained by slightly
different methodology (i.e., focus on maintenance therapy),
different databases, and a much wider patient identification
window (reflecting potential underlying change in treatment
options and guidelines over time). Disease progression, loss
of response, infection, treatment side effects, and disease
progression or symptom worsening are factors that may lead
to treatment discontinuation [7]. Additional studies using a
closed (or more complete) data source with a larger sample
size, and a longer follow-up period or comparative effective-
ness approach controlling for differences in baseline charac-
teristics and confounders are needed to further evaluate how
effective these two medications are in the real world.

Maintenance dosing was assessed for the subgroups with
at least two maintenance dose claims for the index biolog-
ics. Overall, the majority of ustekinumab and adalimumab
patients received doses consistent with approved labeling
in the USA. A small percentage of patients were above and
below the US PI recommended doses. Upward dose titra-
tion may be associated with loss of response, and has been
observed in 28% of CD patients initiating biologic treatment
[18]. One study reported ustekinumab dose escalation (with
a 20% variation threshold definition) was observed in 17.9%
of CD patients [8]. Dose escalation for adalimumab has been
observed in 13-34% of patients at 7 months after treatment
initiation [18, 19]. The differences we observed between our
results and others might be due to a different study sample,
different methodologies used, or different datasets. Future
studies are warranted to assess the maintenance dosing for
these medications.

In the absence of complete medical claims information,
prescription medication claims can be used as a proxy indi-
cator for disease and symptom control in CD. In our study,
reductions in the proportion of patients with corticoster-
oid and opioid prescriptions pre- to post-biologic use were
observed for both ustekinumab and adalimumab. The reduc-
tion in the percent of patients with claims for corticosteroids
and opioids in the post-treatment period may serve as a sur-
rogate measure of the positive impact on patient outcomes
(or at least the reduced need for additional medications to
manage their disease or resulting symptoms). While this
real-world data was limited to prescription claims, further
research using medical claims would add beneficial informa-
tion about outcomes such as office visits, ED visits, and sur-
gical procedures. Since medical claims data were incomplete
in this data source, we did not examine such outcomes. Still,
studies using prescription claims data are a reasonable way
to assess the real-world effectiveness of treatment with bio-
logics. Pre- and post-treatment analysis showed significantly

lower post-index proportions of ustekinumab patients with
claims for corticosteroids and opioids in this mostly bio-
experienced population, indicating an ability to help address
ongoing corticosteroid and opioid use as an unmet need in
CD patients.

The proportion of patients with prescriptions for opioids
in the present study is comparable to that reported in other
recent studies. In a retrospective study of patients with CD
using the OptumHealth Care Solutions database, 72% of
patients had a claim for opioids over a mean observation
period of 56.6 months [20]. In another study of patients with
CD that used pooled data from three large national, commer-
cial databases, 54% of patients had at least one opioid claim
in the 12-month baseline period in the USA [8]. These rates
of opioid use are generally consistent with those reported in
the present study, which ranged from 45.7% (adalimumab
cohort in the post-index period) to 61.0% (ustekinumab
cohort in the pre-index period).

Our study has several limitations. As noted previously,
prescription claims data, while timely, offers only a limited
set of medical parameters. Further, errors in coding may
impact our results. The index date in our study was the first
outpatient prescription claim after the total induction dose
had been dispensed for adalimumab. However, patients
might have prescriptions dispensed or administered at facil-
ities that do not contribute data to the Symphony Health
Solutions database. Ustekinumab IV induction doses are
typically administered in facilities where claims data may
be less complete and definitive identification may not be
possible since the permanent medical billing code (j-code)
was not assigned until January 2018. The dosing analysis
only considered the percentage of patients who met various
maintenance dosing levels in the 1-year period post-index.
This analysis does not account for dosage trends over time.
In addition, data regarding disease severity and comorbidi-
ties were not included in the present analysis due to the
incompleteness of medical claims, and claims for corticos-
teroids and opioids identified in this database could have
been used by patients for the treatment of conditions other
than CD. Furthermore, information regarding changes in
the dose of corticosteroids between the pre- and post-index
periods was not included in this analysis; this is an impor-
tant consideration for future analyses. Since medical data
may be incomplete, estimates of prior biologic exposure may
not be comprehensively reflected, particularly for products
administered by IV infusion. This is also the case for patients
who may have switched from the index therapy to another
infusion product in the post-index period. Adalimumab was
available prior to the FDA approval of ustekinumab, so pre-
scribing patterns for a new versus older product could differ.
The data do not include eligibility information (as is com-
mon with payer claims data sources); therefore, proxies of
ongoing claim activity were used to support an assumption
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of complete data. The presence of a filled prescription claim
and the date of a claim do not suggest whether and when the
prescribed medication was actually administered. Outcomes
evaluated in this analysis were observed over a brief time
due to the availability of data relative to the FDA approval
date for ustekinumab in CD. Evaluation over longer time
periods is warranted when data are available to assess the
stability and magnitude of the effect.

5 Conclusions

Rates of pre-period drug use suggest that CD patients treated
with ustekinumab were mostly bio-experienced. This analy-
sis of real-world data showed that the majority of the patients
were persistent with ustekinumab and received maintenance
doses consistent with approved labeling. Pre- and post-
treatment analysis showed lower post-index proportions of
ustekinumab patients with claims for corticosteroids and
opioids, indicating a potential positive treatment outcome.
While these results help quantify some of the real-world
benefit of ustekinumab in CD patients, controlling for base-
line patient differences and potential confounders in order
to understand the relative differences between ustekinumab
and other products would be a useful next step.
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