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Introduction: Real-world treatment persistence to ustekinumab for Crohn’s disease (CD)
was studied using Australian Pharmaceutical Benefits Scheme (PBS) data. Demographic and
treatment pattern characteristics were also investigated.

Methods: Our retrospective cohort analysis included PBS 10% sample data for ustekinumab
from September 2017 to March 2020, and for other biologics from October 2007 to capture
earlier line(s) of therapy. Included patients received ustekinumab for CD prescribed by
a gastroenterologist. Treatment persistence overall and by prior biologic experience, mono-
or combination therapy, sex and age were estimated using Kaplan-Meier methods. A Cox
proportional hazards regression analysis was performed to assess the effect of age, sex and
line of therapy on persistence.

Results: Data were available for 301 patients. Of these, 58.8% were female and 76.7% were
aged 2665 years. Median follow-up from first ustekinumab dispense was 16 months. Median
persistence to ustekinumab had not been reached. Twelve-month persistence to ustekinumab was
82.6% (95% CI 78.1-87.5%). Patients receiving ustekinumab as their first biologic therapy had
12-month persistence of 88.0% (80.8-95.9%) compared to 80.6% (75.0—86.6%) for patients who
had previously received other biologic therapies (p=0.059). The adjusted analysis showed a trend
to longer persistence for patients receiving ustekinumab as their first biologic therapy compared
to biologic experienced patients (HR 1.86 (95% CI 0.95-3.63), p=0.070). Males had higher
persistence to ustekinumab than females (HR 0.36 (0.20-0.66), p<0.001). Receiving ustekinu-
mab as a monotherapy or in combination with azathioprine, mercaptopurine, SASAs, metho-
trexate, or corticosteroids had no effect on persistence (p=0.22).

Conclusion: In an Australian real-world setting, persistence to ustekinumab was demon-
strated to be over 80% at 12 months. Use as monotherapy or in combination with other
therapy for CD did not affect persistence. Differences in treatment persistence by gender and
previous biologic use warrant further investigation as further long-term data becomes
available.
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Introduction

Inflammatory bowel disease (IBD) is a general diagnostic term that describes
conditions with idiopathic, chronic, relapsing and remitting inflammation of the
gastrointestinal tract. Crohn’s disease (CD) and ulcerative colitis (UC) are the two
most common types of IBD. CD causes abdominal pain, weight loss, fever,
diarrhea, rectal bleeding and fatigue and has an unpredictable relapsing and remit-
ting course. Patients are commonly diagnosed in adolescence and early adulthood,
and about 1 in 250 people aged 540 years in Australia has CD. The prevalence and
severity of IBD in Australia is increasing and is one of the highest in the world.'~*
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CD is currently incurable and the aim of therapy is to
induce and maintain remission,3 treat acute disease,
improve and maintain quality of life, correct nutritional
deficiencies and prevent complications, hospitalizations
and surgery.’ In Australia, patients with moderate to
severe CD are generally initially treated with systemic
corticosteroids, followed by maintenance with immuno-
modulators such as azathioprine, mercaptopurine or meth-
otrexate. Patients who are refractory to immunomodulator
therapy despite dose optimization are considered for bio-
logic therapy (anti-tumor necrosis factor (anti-TNF) ther-
apy, or vedolizumab or ustekinumab). Biologic therapies
can also be introduced early where patients have an
aggressive disease course or poor prognostic factors and
can be used in combination with corticosteroids and
immunomodulators to increase the efficacy of treatment.’
In Australia, this does not generally occur due to the
subsidization criteria of biologic therapies for CD.

Ustekinumab, an anti-IL12 and anti-IL23 monoclonal
antibody, is the most recently available biologic therapy. It
is indicated for the treatment of adult patients with mod-
erate to severe active CD who have had an inadequate
response, have lost response, or were intolerant to either
conventional therapy or a TNFa antagonist or have med-
ical contraindications to such therapies. Ustekinumab is
initiated with a single IV dose followed by a 90 mg sub-
cutaneous dose 8 weeks later and regular maintenance
dosing every 8 weeks.” Consensus guidelines recommend
ustekinumab as a treatment option for the induction or
maintenance of remission, both in patients for whom anti-
TNF treatment fails or in anti-TNF-naive patients.>® These
guidelines recognize the growing real-world experience of
ustekinumab, and support its clinical effectiveness.®’*

Ustekinumab has been subsidized by the Australian
Government through the Pharmaceutical Benefits Scheme
(PBS) for CD since September 2017.° The PBS is an
Australian Government scheme that provides subsidized pre-
scription medicines to residents. An application for PBS
reimbursement of ustekinumab is completed by the patient’s
physician to initiate treatment and ongoing assessment of
continued suitability occurs every 24 weeks. Ustekinumab
is only reimbursed in Australia for use in CD.

In Australia, real-world data on prescribing of medica-
tions can be obtained through a 10% sample of PBS
pharmaceutical claims data, made available for research
by the Australian Government via data custodians. It is
a longitudinal systematic random sample of 10% of the
Medicare-eligible Australian population and all of their

reimbursed dispensations.” The 10% PBS dataset captures
community-based prescriptions of eligible prescription
medicines prescribed under the scheme.'®

There are a very limited number of Australian real-world
studies of ustekinumab. A study comparing the persistence
of biologics for UC and CD using PBS 10% data from 2005
to 2019 found for patients with CD, persistence to a biologic
agent was higher in patients administered ustekinumab than
vedolizumab, adalimumab or infliximab.'"

In this study, we investigated persistence to ustekinu-
mab therapy for CD using PBS 10% sample data from
September 2017 to March 2020. Persistence was defined
as the duration of time from initiation to discontinuation or
switch of therapy and provides an indirect measure to
examine long-term clinical outcomes of medications.
Persistence to ustekinumab when used as the first biologic
therapy for CD was compared to persistence when it was
used in later lines of therapy and persistence to ustekinu-
mab as a monotherapy was compared to ustekinumab used
in combination with other therapies for CD. Demographic
and treatment pattern characteristics of patients receiving
ustekinumab for CD in Australia were described.

Methods

This study was a retrospective cohort analysis using the
Australia Department of Human Services PBS 10% sam-
ple data. Data from October 2007 to March 2020 were
extracted and analyzed by Prospection Pty Ltd in their role
as the data custodian. This study and publication of sub-
sequent results were approved by the Australian
Government Department of Human Services External
Request Evaluation Committee (Approval number RMS
1618, 15th April 2021) and complied with relevant data

protection and privacy regulations.

Patient Selection

Data were included for the prescription of ustekinumab from
the period September 2017 to March 2020. This date was
selected as it corresponded to the date when ustekinumab
was first listed on the PBS in Australia for severe CD.
Criteria were applied to ensure the included patients had
a diagnosis of CD and were unlikely to have a diagnosis of
UC or other condition treated with ustekinumab.
included if they had
a gastroenterologist. In circumstances where ustekinumab

Patients  were seen
was coded to CD, but prescribed by a rheumatologist or
dermatologist, it was assumed that this was miscoding of

treatments at the pharmacy level and the patient was
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excluded. This is because ustekinumab is also listed on the
PBS for the treatment of psoriasis and psoriatic arthritis.
Where other therapies were prescribed with an indication of
UC, a majority rule was applied to manage potential miscod-
ing between diagnoses of UC and CD. Ustekinumab is not
listed on the PBS for UC, so patients prescribed ustekinumab
as their first biologic therapy or alone, were unaffected by
this.

The most frequent indication over the time period was
assumed to be the actual indication. For example, if
a patient had 10 scripts allocated to CD and five scripts
allocated to UC, regardless of biologic, all 15 scripts
would be allocated to CD.

Patients who received ustekinumab as their first biolo-
gic therapy for CD were considered “biologic-naive”
patients and those who had received other biologic therapy
prior to receiving ustekinumab for CD were considered
“biologic experienced” patients.

Data

Data extracted from the dataset included year of birth, sex, state
where ustekinumab prescription was filled, PBS item code,
concomitant medications and drug dispensing date. The vari-
ables used in the analysis included age at initiation
(dispensing year minus year of birth), indication (PBS items
11164N, 11182M, 11178H), line of therapy (calculated on the
order of therapy) and previous number of biologic therapies for
CD (adalimumab, infliximab, ustekinumab and vedolizumab).

Statistical Methods

Use of biologic therapies prior to ustekinumab was deter-
mined via analysis of data in the PBS dataset from
October 2007 to March 2020. Each time a patient purchased
a different biologic therapy for CD, they were considered to
have progressed to a later line of therapy. Patients were
considered to be biologic naive if they had no prior biologic
therapy for CD and biologic experienced once they had
commenced at least one alternative biologic. The patients
on treatment at each line are mutually exclusive.

Patients were summarized by whether they received uste-
kinumab as a monotherapy or as a combination therapy. Co-
medication was defined as a purchase of ustekinumab
together with one agent of interest within a 6-month period.
Concomitant medications of interest included azathioprine,
balsalazide, cortisone, dexamethasone, hydrocortisone, mer-
captopurine, mesalazine, methotrexate, olsalazine, predniso-
lone, prednisone sodium phosphate and prednisone. Patients
were counted in multiple co-medication groups if more than

one combination of medication was taken, that is, combina-
tions are not mutually exclusive.

Treatment persistence was defined as the time, in con-
secutive days from the first date of prescription of usteki-
numab until the last date of prescription prior to a gap of 6
months plus duration of last dispensing (2 months).
Patients were assumed to be on treatment until there was
a gap of more than 8 months without a script. This reflects
a dosing regimen of seven doses of ustekinumab per year
at eight weekly intervals consistent with the Australian
prescribing information and reimbursement criteria. It
includes an induction dose, a second dose at 8 weeks,
and assessment of response at week 14-16. It is expected
that symptom control should be in evidence by the third or
fourth dose (approximately 6 months) and if not, the
treating physician will assess the patient for alternatives
and a new treatment initiated within the following 2
months. International studies have used similar prescrip-
tive criteria to determine continuation of therapy.'”

Kaplan—Meier methods were used to estimate treat-
ment persistence. Log rank tests were used to make pair-
wise comparisons of persistence curves.

A Cox proportional hazards regression analysis was
performed to assess the effect of age, gender and line of
therapy on persistence. Sensitivity analyses by biologic
experience and by combination, or monotherapy at usteki-
numab initiation, were included.

All analyses were conducted using Prospection’s
PharmDash software, except the Cox proportional hazard
model was performed using R version 4.0.2 (https:/www.

R-project.org/).

Results
Data in the 10% PBS sample were available for 301
patients prescribed ustekinumab at least once by

2017 and
March 2020. Median follow-up from time from first dis-

a gastroenterologist between September
pense of ustekinumab was 16 months. Almost 60% of the
patients were female, most patients were aged between 26
and 65 years and the proportion of patients receiving
ustekinumab by state approximated the actual proportion
of the population in each state (Table 1).

Treatment Persistence

Treatment persistence data for 301 patients taking usteki-
2017 to
March 2020. The overall 12-month persistence to usteki-
numab was 82.6% (95% CI 78.1% to 87.5%). The 12-

numab were available from September
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Table | Characteristics of Patients with CD Receiving Co-Medication
Ustekinumab More than half of patients (54.7%) were dispensed usteki-
Characteristic n (%) numab as monotherapy (Figure 4). Biologic experienced
Sex patients were more likely to receive ustekinumab as
Male 124 (41.2) a monotherapy (Figure 4). Receiving ustekinumab as
Female 77 (88 a monotherapy or in combination with azathioprine, mer-
Age category captopurine, 5 ASAs, methotrexate, or corticosteroids had
g6+ 36 (120) no effect on persistence (p=0.22). The 12-month persis-
i?::; Z EZ;; tence for patients receiving ustekinumab as a monotherapy
2640 97 (322) was 81.3% (95% CI 75.5% to 87.6%) and for combination
19-25 33 (110 therapy was 84.9% (95% CI 77.8% to 92.6%).
0-18 <3
Sare / :fafh”zz:“ poplien | Diiscussion
NSW 118 (392) | 31.9 The 12-month persistence to ustekinumab was 82.6%
vIC 79 (26.3) | 260 (95% CI 78.1% to 87.5%). Twelve-month persistence to
QLD 48 (160) | 201 ustekinumab was greater for patients who were biologic
\S/C A iz g::; T:3 naive prior to receiving ustekinumab (88.4%) compared to
TAS 5(1.7) 21 patients who had received previous biologic therapies
ACT 7(23) 1.7 (80.4%). Median time to discontinuation had not been
NT <3t 10 reached; however, the 12-month persistence data showed
Prior use of a trend to greater persistence in patients receiving usteki-
biologic therapy numab as their first biologic therapy compared to those
:::::Z'naive Z:O(i::; who had received previous biologic therapies (p=0.059);
experienced however, the log rank test was not significant. The

Notes: *The numbers in each state are not mutually exclusive as patients may have
had ustekinumab dispensed in more than one state; #Calculated using Australian
Bureau of Statistics data for 30 September 2019; TExact numbers not reported by
PBS for categories with three or fewer patients.

month persistence for biologic-naive patients was 88.0%
(80.8% to 95.9%) and for biologic experienced patients
was 80.6% (75.0% to 86.6%), p=0.059 (Table 2).

The median persistence to ustekinumab overall (Figure 1)
and for biologic-naive and experienced patients (Figure 2) had
not been reached. Patients who were biologic naive prior to
receiving ustekinumab had numerically higher persistence to
ustekinumab therapy than biologic experienced patients; how-
ever, there was no statistically significant difference between
the groups. Males had greater treatment persistence compared
to females; however, there were no significant differences by
age or combination therapy at initiation of ustekinumab.

Cox Proportional Hazards Regression
Analysis

In the adjusted analysis, males were less likely to discon-
tinue than females (HR 0.36 [95% CI 0.20-0.66] p<0.001)
(Figure 3). Age and prior use of biologic therapy or not,
were not significant in the model.

adjusted analysis considering age, gender and prior use
of biologics also showed a trend to greater persistence
for biologic-naive patients compared to biologic experi-
enced patients (HR 1.86, 95% CI 0.95 to 3.63, p=0.070).
Interestingly, even though across all age groups, the
comparison between patients prescribed with ustekinumab
as a monotherapy versus combination therapy yielded no
statistical difference on persistence (Table 2), males
demonstrated higher persistence to therapy than females.
Analyses of persistence to ustekinumab by line of
therapy (first line compared to second line and third or
later line) were conducted as part of this study; however,
they have not been reported separately as the results
showed similar trends to those presented for biologic-
naive patients (first line) compared to biologic experienced
patients (second or later lines). This may be related to the
lower numbers of patients receiving later lines of therapy.
In Australia, there is limited real-world evidence to
guide local treatment practice®'' and the 10% PBS dataset
provides valuable insights into the treatment patterns for
patients with CD in Australia. A previous analysis of PBS
data reported a median ustekinumab persistence rate of
approximately 75% after a maximum follow-up of 2
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Table 2 12-Month Persistence of Ustekinumab by Prior Use of Biologic Therapy, Sex, Age and Combination or Monotherapy

12-Month Persistence
n % 95% CI p-value

Prior use of biologic therapy Overall 157 82.6 78.1-87.5

Biologic-naive 44 88.0 80.8-95.9

Biologic experienced 113 80.6 75.0-86.6 0.059
Sex Male 71 89.8 84.2-95.8

Female 86 773 70.7-84.5 <0.001
Age, years 15-34 55 82.8 75.2-91.2

3544 27 76.8 64.9-90.9 >0.5

45-54 30 90.6 82.0-100 >0.5

55-65 25 80.1 69.7-92.2 >0.5

66+ 20 82.7 71.1-96.4 >0.5
Combination therapy 60 84.9 77.8-92.6
Monotherapy 55 8l.3 75.5-87.6 >0.05

Abbreviation: Cl, confidence interval.

years in patients with CD.!"" Overall in this study of
biologic agents in CD and UC, longer persistence was
observed in males (HR 0.75, 95% CI 0.59 to 0.94), and

with immunomodulator co-therapy (HR 0.77 95% CI 0.61

to 0.97, p=0.03)."

Proportion of patients remaining
on treatment (%)

Month

At risk

Figure | Kaplan—Meier estimate of overall persistence to ustekinumab.

In our study, we found a numerically higher persistence in

those prescribed ustekinumab as the first biologic therapy

compared with those who were biologic experienced.

Higher persistence in the first line of therapy has been

reported for other biologic agents,'® and in other settings,
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Month 0 6 12 18 24 30
At risk
Biologic naive 91 66 44 25 12 4
Biologic experienced 210 165 113 70 46 18

Figure 2 Kaplan—Meier estimate of persistence to ustekinumab by prior use of biologic therapy.

Hazard ratio
n (95%Cl)

p-value
Biologic naive= - 91 Reference
Biologic experienceds= I——I—l 210  1.86(0.95 to 3.63) 0.07
15 - 34 years= . gg Reference
35 - 44 years= — 50 108(054102.15) 082
45 - 54 years= I—I:—| 52 0.75(0.34 to 1.62) 0.46
55 - 65 years= I—I—l 56  1.16 (0.54 to 2.50) 0.71
66+ years= —_a— 36 0.84(0.36t01.96) 068
Female= l 177 Reference
Maled  ——m—| 124 0.36(0.20t00.66) <0.001
0.1 0!2 0,5 : 5 EI') 1I0

Hazard ratio

Figure 3 Cox proportional hazards model including age, gender and prior use of biologic therapy.

such as rheumatoid arthritis. The exact reason for this is  antibody formation.'*'> There are a number of risk factors
unknown, though it may be due to secondary non-response  for secondary failure, including patient-related factors such as

to the drug’s mechanism of action, inadequate drug levels or  long-standing disease, isolated small bowel disease,
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100=
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80+
70+
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50
40=
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20+
10+
O

Patients (%)

Bio-naive

Bio-experienced

Il ustekinumab +
methotrexate

=] ustekinumab +
mercaptopurine

B ustekinumab +
corticosteroids

= ustekinumab +
azathioprine

E ustekinumab
+subtotal-5ASA

B ustekinumab only

All lines

Figure 4 Percentage of patients receiving ustekinumab as a monotherapy or in combination by prior use of biologic therapy.

gastrointestinal involvement, severe intestinal inflammation
and hypoalbuminemia.'> The influence of these factors on
ustekinumab persistence has not yet been investigated.
However, in this study, persistence was also high in biologi-
cally experienced patients with over 80% persistence at 12
months.

However, in patients with adequate anti-TNF drug con-
centrations and active disease, alternative pathways of inflam-
mation (not TNF-driven) are likely; and therefore a drug with
an alternative mechanism should be considered."

In our study, males demonstrated a longer persistence
at 12 months to females, which may be reflective of
females ceasing biologics due to pregnancy considera-
tions. Our study was unable to determine the underlying
relationship between gender and persistence as there were
limited demographic and clinical variables available. No
significant differences in persistence by age were found for
female patients. Anti-TNF drugs are Category C (drugs
which have caused, or may be suspected of causing, harm-
ful effects on the human fetus or neonate without causing
malformations) whilst ustekinumab is pregnancy Category
B1 (drugs which have been taken by only a limited num-
ber of pregnant women and women of childbearing age,
without an increase in the frequency of malformation or
other direct or indirect harmful effects on the human fetus
having been observed). Anti-TNF drugs are prescribed to
pregnant women.'® Whilst some research on the effects of
biologic drugs in pregnancy has been done, this is an area
that warrants further study.

There are a small number of comparable real-world
studies of the persistence to biologics in CD from other
jurisdictions. A systematic review of data from the United

States examined adherence, persistence, switching and
dose escalation in patients treated for IBD with biologic
therapies and determined variabilities among study design
and methodology prevented meaningful comparisons.'’
Discontinuation rates for patients with CD were found to
range between 25% and 65% at 12 months.'” Persistence
by line of therapy was not able to be meta-analyzed due to
high variability between studies; however, persistence
decreased with each subsequent line of therapy in one of
the reviewed studies of anti-TNFs (mean persistence 21.5,
17.4 and 13.2 months respectively for first-, second- and
third-line treatment).!” The main reasons for discontinua-
tion were lack or loss of response, or adverse events.
Several jurisdictions have performed real-world studies
of ustekinumab persistence in patients with CD, including
Finland'®'? and the US® and reinforce the value of study-
ing persistence to therapy. The US study included 214
patients, and linked patients’ health resource utilization,
medication changes and dosage changes via three national
commercial databases. A similar 12-month persistence to
our study was observed (84%).%° Corticosteroid use also
declined from 48% to 13% at the end of follow-up.'®
There were fewer emergency department admissions.?’
The most recent Finnish study reported high rates of
persistence in 93 patients at 1 year (83%).'” The study
included 155 patients at 17 centers and patients showed
a decrease from baseline to 1 year follow-up in the simple
endoscopic score for Crohn’s disease (SES-CD) from 10 to
3 (P = 0.033), C-reactive protein from 7 to 5 mg/L, (P <
0.001) and fecal calprotectin from 776 to 305 pg/g (P <
0.001, with the authors concluding significant reductions

in disease activity and high long-term persistence.'”
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Our study has some limitations. Research using the
10% PBS sample is limited by the available sample size
in the designated therapeutic area; no information is col-
lated on disease severity or reason for discontinuation. In
Australia, change to biologic therapy is possible for rea-
sons other than treatment failure. The PBS sample
includes community-based prescriptions and does not
include medicine supplied under other schemes, or in
hospitals or non-approved pharmacies. The available data
is still relatively recent and more research is needed with
more mature data to understand persistence in treatment in
the real-world as well as the reasons for discontinuation.
Despite these limitations, this remains an important study
of Australian real-world data using a random 10% sample
of the population to describe the use of ustekinumab and
confirm the findings of other real-world data globally.

Conclusions

This analysis reports the treatment persistence of usteki-
numab in a real-world setting for both biologic-naive and
biologic experienced patients where there is a paucity of
evidence on this topic. In Australia, strict PBS criteria
must be satisfied before biologic therapies are prescribed.
Our study observed a higher persistence for men vs
women and a tendency towards higher persistence in the
first line of therapy compared to later lines. There were no
differences in treatment persistence between those admi-
nistered ustekinumab as a monotherapy or combination
therapy. Overall, persistence is in line with what has
been reported in other studies around the world. Further
studies comparing ustekinumab to other biologic drugs are
planned in future once more long-term data are available
for ustekinumab. These findings should provide confi-
dence in the persistence of ustekinumab past 12 months,
regardless of whether patients are administered concomi-
tant CD therapy.
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