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ABSTRACT

Objective To understand the effectiveness of
ustekinumab in treating Crohn’s disease (CD) in a
UK real-world setting.

Design Retrospective cohort study using
prospectively maintained clinical records.
Setting Single UK inflammatory bowel disease
centre.

Patients Adult patients with an established
diagnosis of CD prescribed ustekinumab
outside of clinical trials at University Hospital
Southampton (UHS).

Interventions Ustekinumab, a monoclonal
antibody to the shared p40 subunit of
interleukin (IL) 12 and IL-23 as part of routine
clinical care.

Main outcome measures Effectiveness as
measured by an improvement in physician’s
global assessment, drug persistence and
improvement in biomarkers (C-reactive protein
(CRP), albumin and calprotectin).

Results 84 patients were included, 72 had

a postinduction review and 49 had 1-year

data. At postinduction clinical review, clinical
response occurred in 53% of patients and
clinical remission occurred in 8%. For patients on
ustekinumab at 1year, clinical response occurred
in 71% and remission in 14%. Adverse events
included four patients with infections requiring
admission, one drug-related rash, five CD
surgeries and two CD exacerbations.
Conclusions Ustekinumab was well tolerated in
a complex UK CD population and demonstrated
benefit to patients in terms of clinical response
and improvement of biomarkers and with

some patients attaining clinical remission. No
unexpected safety signals were seen.

INTRODUCTION

Crohn’s disease (CD) is a chronic
relapsing remitting inflammatory disorder
of the gastrointestinal tract characterised
by transmural discontinuous intestinal
inflammation, progressive tissue injury,

constitutional symptoms and extra-
intestinal manifestations.

Anti-tumour necrosis factor (Anti-TNF)
therapies are now first-line treatment for
those with moderate to severe disease
activity or an aggressive disease pheno-
type,’ however 40% do not respond and
up to 50% lose response to anti-TNF in
the first year.”* Vedolizumab (anti-o4B7
monoclonal antibody (mAb)) was licensed
for CD in 2015, offering an alternate
treatment modality.* Meta-analysis of
real world effectiveness in CD demon-
strated 30% corticosteroid-free remission
at 1 year.” While need for surgery has
decreased, population-based studies show
over a third of patients will still require
surgery in the first 5 years.®” The need
for effective novel treatments therefore
remains.

Ustekinumab is a human IgG, kappa
mAb targeting the shared p40 subunit of
interleukin (IL) 12 and IL-23 which are
involved in T ;1 and T,;17 mediated path-
ways of CD pathogenesis.® ? It has been
licensed in the UK for use in psoriasis and
psoriatic arthritis since 2009 and 20135,
respectively. Following the successful
UNITI phase III programme, ustekinumab
was approved by the National Institute for
Health and Care Excellence for moderate
to severely active CD in June 2017."°

Induction studies UNITI 1 and 2
recruited anti-TNF failed and biologic
naive patients, respectively, with active CD
as judged by CRP, faecal calprotectin (FC)
or endoscopy.!! The primary endpoint
was a decrease in the Crohn’s Disease
Activity Index (CDAI) score of =100
points or a CDAI score <150 at week
6. Response rates between ustekinumab
6 mg/kg or placebo were 33.7% and
21.5% in UNITI1 and 55.5% and 28.7%
in UNITI2, respectively. In IM-UNITI,
responders were randomised to either 90
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Figure 1 Suggested ustekinumab dosing regimen. IV, intravenous.

mg subcutaneous (SC) every 8 weeks, every 12 weeks
or placebo; week 44 remission (CDAI <150) was met
by 53.1%, 48.8% and 35.9%, respectively. Steroid-
free remission was only statistically significant in the
8-weekly group. Subsequently, 2-year follow-up data
have been published for the IM-UNITI cohort showing
maintenance of response and remission to 92 weeks. "

Here we present a large cohort of UK CD patients
treated with ustekinumab. University Hospital South-
ampton (UHS) is a tertiary centre with an intestinal
failure unit therefore many of our cohort would have
been excluded from the above clinical trials. Our aim
is to supplement the efficacy data of clinical trials with
evidence of ‘real-word’ effectiveness.

METHODS

This was a retrospective observational cohort study of
assessments and investigations performed as part of
routine care at one centre (UHS). All patients started
on ustekinumab for clinically active CD outside of
clinical trials and before August 2018 were included.
Unless otherwise stated, patients were treated as per
licence with a weight-based intravenous loading dose
followed by 90 mg SC at 8 weeks and then 90 mg
SC 8-12 weekly."? See figure 1 for suggested dosing
regimen.

Electronic patient records were analysed up until
December 2018. Patients were assessed at baseline,
post-induction (median time 14.7 weeks, IQR 8.03)
and at 1 year (median time 44.4 weeks, IQR 13.4).
Clinical disease activity was scored by physician’s
global assessment (PGA) using the categories remis-
sion, mild, moderate or severe.

The primary end-point was effectiveness as measured
by response (defined as an improvement in PGA
category) and drug persistence. Secondary outcome
measures were PGA-remission and improvement in
biomarkers if abnormal at baseline (CRP >10 mg/L,
FC >250 pg/g and serum albumin <35 g/L). Adverse
events including admission to hospital, unplanned
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surgery (surgery arranged after starting ustekinumab)
and infections were recorded.

Laboratory values outside the quantification limit
were substituted with the upper/lower limit of quan-
tification. Statistical analysis was performed in R
V.3.4.4. The paired PGA measurements (ordinal)
and the continuous variables (non-parametric) were
assessed using Wilcoxon signed-rank test. Survival
curves are used to show drug persistence. 95% Cls
were calculated using the adjusted Wald method. One-
year effectiveness calculations include all patients who
had a 1-year review and all treatment failures in the
first 12 months.

RESULTS

Cohort characteristics

Eighty-four subjects were included with a total
follow-up of 27 809 treatment days (table 1). Fifty-
three (65%) had penetrating or perianal disease and 43
(51%) had undergone previous inflammatory bowel
disease (IBD) surgery. Only three were anti-TNF naive,
with two naive to any biological therapy. Thirty-five
(42%) had previously failed both vedolizumab and at
least one anti-TNF medication. Seventy-two (86%)
had moderate or severe disease, with 12 treated for
mild disease due to concomitant extraintestinal mani-
festations or an aggressive disease phenotype. Signifi-
cant proportions were intolerant to thiopurines (52%),
methotrexate (32%) or both (22%).

After induction, 9 were treated 12 weekly and 74
patients 8 weekly. One patient with extensive disease
was treated 6 weekly (off licence) on account of proven
on-going disease activity following a partial response.
One 12-weekly patient was dose escalated and did not
respond.

Effectiveness

Of 72 patients with documented postinduction review,
clinical response occurred in 38 (53%, CI: 41% to
649%) and clinical remission in 6 (8%, CI: 4% to 17%).
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Table 1 Patient characteristics
Variable n=84
Female, n (%) 53 (63.1)
Age in years, mean (SD) 41.6 (14.7)
Smoker, n (%) 10(11.9)
Disease duration, mean (SD) 12.3(8.9)
Previous resection, n (%) 43 (51.0)
Location, n (%)
L1 28 (33.7)
L2 14(16.9)
L3 38 (45.8)
L4 3(3.6)
Behaviour, n (%)
B1 37 (44.6)
B2 27 (32.5)
B3 19(22.9)
P 21(25.0)
Previous biologics, n (%)
Infliximab 69 (82.1)
Adalimumab 69 (82.1)
Golimumab* 6(7.1)
Certolizumab* 4(4.8)
Vedolizumab 36 (42.9)
Vedolizumab and anti-TNF 35(41.7)
Nil 2(24)
Combination therapy, n (%) 39 (46.4)
Current treatment, n (%)
6-MP 5(6.0)
Azathioprine 14 (16.7)
Methotrexate 19 (22.6)
Prednisolone 6(7.1)
CRP, mean (SD) 147 (21.1)
Calprotectin, mean (SD) 1343 (1747)
PGA, n (%)
Mild 11(13.3)
Moderate 39 (47.0)
Severe 33(39.8)

*Off-licence for anti-TNF responsive disease via individual funding requests.
PGA, physician's global assessment.

Of 49 patients with data at 1 year, clinical response
occurred in 35 (71%, CI: 58% to 82%) and remis-
sion in 7 (14%, CI: 7% to 27%) (figure 2). Steroid-
free response occurred in 35 (48%, CI: 37% to 60%)
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Figure 2 Response and remission at each review.
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postinduction and 31 (65%, CI: 49% to 75%) at 1
year. Of the patients in remission, all but one were
steroid-free.

Twenty patients with PGA assessments at baseline,
postinduction and 1 year showed no improvement
postinduction. Five subsequently underwent surgery.
The remaining 15 who had no alternative licensed
medical options were continued on ustekinumab; nine
subsequently responded. See online supplementary
data for the range of PGA at each review.

Four of 6 patients on steroids at the start of the
study stopped during the induction period. Five
who did not respond to ustekinumab required a new
course of prednisolone during the follow-up period.
Of eight patients with active perianal disease at base-
line, three had a documented response at postinduc-
tion review, two were de-functioned and three had
ongoing disease.

We treated two biologic-naive patients, who both
responded by 12 weeks and were in clinical and
biochemical remission at 1 year.

Drug persistence

Eight patients stopped ustekinumab within the first
year (median 256 days, range 62-329) (figure 3). One
stopped due to a cutaneous drug reaction and seven
due to primary non-response or secondary loss of
response (LOR). There was a non-significant trend
to higher drug persistence in patients on concomitant
immunosuppressant therapy (see online supplemen-
tary data).

Following secondary LOR, eight patients already
on 90 mg SC 8 weekly were ‘reloaded’ with a further
weight-based intravenous dose in an attempt to recap-
ture response. This approach resulted in sustained
PGA improvement in only one patient.
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Figure 3 Survival curve for ustekinumab showing drug persistence
and time patients stopped.
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Figure 4 Changes in CRP (A, B), albumin (C, D) and calprotectin (E,
F) for patients with abnormal baseline results.

Biomarkers

For analysis of change in CRP, albumin and FC, patients
who had resections between reviews were excluded. In
those with a baseline abnormal result (CRP >10 mg/L,
albumin <35 g/L, FC>250 pg/g) a statistically signif-
icant improvement in all these markers was seen for
patients who continued ustekinumab to their 1-year
review; only albumin reached significance postinduc-
tion (figure 4). Postinduction mean CRP improved
from 37 (11-96) to 28 (3.8-116) (p=0.074), mean
albumin from 30 (14-43) to 35 (21-43) (p=0.0001)
and FC 2260 (292-6000) to 1152 (24-5084)
(p=0.089). For paired results at baseline and 1-year
mean CRP improved from 29 (11-96) to 19 (3-77)
(p=0.045), mean albumin from 29 (14-34) to 34
(25-44) (p=0.013) and mean FC 2019 (823-6000) to
1070 (42-5528) (p=0.011). There was no significant
change in biomarkers at any time-point for patients
who had a normal baseline result (see supplementary

data).

Adverse events

Admissions to UHS within the first year (24 231 treat-
ment days) were compared with the same duration
prior to treatment. 22 patients were admitted post-
treatment (total 400 days), compared with 29 (total
454 days) prior. Two notified the IBD team of admis-
sions elsewhere, both for infections (fever of unknown

origin and respiratory infection). Five patients treated
with ustekinumab to downstage inflammatory disease
had planned resection or defunctioning surgery. Five
further patients had unforeseen surgery (right hemi-
colectomy, anastomotic resection, small bowel resec-
tion, abscess drainage and panproctocolectomy). All
but one were restarted on ustekinumab following
surgery. Two patients were admitted to UHS with
infections; one Hickman line infection and one viral
gastroenteritis. Four were admitted for nutritional
support. Two were admitted with active CD, treated
with intravenous steroids and subsequently stopped
ustekinumab. Four had ustekinumab-unrelated admis-
sions.

One patient had a cutaneous drug reaction which
resolved on stopping ustekinumab. No other adverse
events were recorded.

DISCUSSION

Ninety-eight per cent of our patients had previously
shown inadequate response or lost response to one
or more anti-TNF therapies and nearly half to vedol-
izumab. This cohort reflects the biologic exposed,
treatment-resistant patients in whom other centres
may first use ustekinumab.

Our experience supports the findings of UNITI and
IM-UNITI and is consistent with other real-world
cohorts from the GETAID consortium, Spain and
Canada.” ™" Clinical remission defined by PGA was
only met in 14% who remained on ustekinumab at
1 year. For some with fibrostenotic disease, attaining
PGA-defined clinical remission may be difficult, due
to non-inflammatory symptoms. The proportion
judged to have moderately or severely active disease
was significantly lower both postinduction and at 1
year. For those with an elevated CRP or FC at baseline
and a paired follow-up sample, the improvement in
these biomarkers supports the more subjective clinical
assessments.

Nine of 15 patients whose PGA was unchanged
postinduction subsequently responded, including two
to remission; indicating that clinical response can be
delayed. Our data support continuation of usteki-
numab beyond 3 months before defining primary
non-response. The decision to continue at this point is
complex and an important factor may be a paucity of
alternative treatment options.

Treatment strategies to achieve maximal efficacy
from ustekinumab are yet to be determined. Usteki-
numab drug and anti-drug antibody (ADA) levels are
not readily available in the UK and their utility has
not been established. The incidence of ADAs to usteki-
numab is reported to be low."® The Canadian 1-year
follow-on data from 104 responders demonstrated
concomitant immunomodulation to be associated
with a lower risk of secondary LOR, whereas longer
follow-up data from GETAID did not find a signifi-
cant difference at 3 years. The mechanisms for drug
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failure remain to be established. HLA DRA01*0S has
been associated with the development of ADAs to both
infliximab and adalimumab and should allow a more
personalised approach to combination therapy.'® This
association needs to be explored with other biological
agents.

In IM-UNITT higher trough levels were associated
with maintenance of endoscopic and clinical remis-
sion and were not affected by co-treatment with
immunomodulators.'® A small prospective obser-
vational cohort study associated a week 26 trough
level >4.5 pg/mL with endoscopic and biochemical
response.”’ The role of drug levels and dose escala-
tion may be addressed in part by the on-going STAR-
DUST study.?!

The European licence for ustekinumab recom-
mends maintenance dosing every 8-12 weeks. In
both the GETAID and Spanish cohorts after initial
IV loading some patients required dose escalation to
90 mg SC every 4-6 weeks, with success reported
at 50%. Successful IV re-loading has been described
after both interruption of treatment for surgery and
after secondary LOR.**** In our cohort only one
of eight patients reloaded for secondary LOR had a
meaningful response.

From a safety perspective four patients were
admitted with infections, which may have been
related to immunosuppression with ustekinumab
(one on concomitant immunomodulator). All were
restarted after resolution. One patient with multiple

Significant of this study

What is already known about this subject

» The UNITI phase Ill randomised controlled trial
programme demonstrated the efficacy of ustekinumab
for the induction and maintenance of remission in
moderate to severely active Crohn’s disease (CD).

» The safety of ustekinumab has been demonstrated in
large registry studies on psoriasis.

What this study adds

» We demonstrate the real-world effectiveness of
ustekinumab in inducing and maintaining clinical and
biochemical response in a complex cohort of UK CD
patients.

How might it impact on clinical practice in the

foreseeable future

» Ustekinumab should be considered by clinicians for
induction and maintenance of remission in patients with
CD who have failed anti-TNF therapy.

» Ustekinumab should be considered as primary treatment
for patients with contraindications for anti-TNF therapy
(eg, heart failure or factors such as psoriasis or recurrent
infections) which make anti-TNF therapy less desirable.

» In patients who have not responded at week 16, a
further dose should be considered as some patients show
late response.

COLORECTAL

previous drug reactions stopped ustekinumab after
a generalised rash. As our analysis was conducted
from hospital records, milder complications not
requiring hospital input may have been missed.
Safety data from the Psoriasis Longitudinal Assess-
ment and Registry offer some reassurance. This
reported over 40 000 patient-years of treatment
with incidence of 0.68/100 patient-years for malig-
nancy and 1.60/100 patient-years for serious infec-
tion.”> This malignancy rate is comparable to the
general population and the unadjusted infection
rate is numerically lower than for anti-TNF therapy.
Likewise, the IM-UNITI 2-year follow-up data show
no difference in adverse events between patients on
active treatment or placebo.'?

This study has significant limitations. This cohort
includes patients from the regional intestinal failure
service in whom assessment of clinical response to
medical therapy maybe challenging. We also recog-
nise that the lack of alternative therapeutic options
may have contributed to the decision to persist with
ustekinumab in patients with a partial or delayed
response. Unlike the end-points required of clinical
trials, patients did not systematically have CDAI
or Harvey-Bradshaw Index documented. As with
similar studies, we report the more subjective PGA.
This reflects real-world clinical assessment and as
such is a composite of patient symptoms, physician
assessment, biomarkers and where available endos-
copy. To allow more rigorous assessments of new
treatments, there is a need for routine systematic
monitoring of meaningful clinical assessments free
of potential clinician bias such as validated patient-
reported outcome measures.

Despite these limitations, our experiences from
this challenging real-world cohort demonstrate that
ustekinumab is a safe and effective treatment for UK
patients with CD.
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