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Background: Large real-world-evidence studies are required to confirm the durability of response, effectiveness, and safety of ustekinumab in
Crohn’s disease (CD) patients in real-world clinical practice.

Methods: A retrospective, multicentre study was conducted in Spain in patients with active CD who had received >1 intravenous dose of
ustekinumab for >6 months. Primary outcome was ustekinumab retention rate; secondary outcomes were to identify predictive factors for drug
retention, short-term remission (week 16), loss of response and predictive factors for short-term efficacy and loss of response, and ustekinumab
safety.
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Results: A total of 463 patients were included. Mean baseline Harvey-Bradshaw Index was 8.4. A total of 447 (96.5%) patients had received
prior biologic therapy, 141 (30.5%) of whom had received >3 agents. In addition, 35.2% received concomitant immunosuppressants, and 47.1%
had >1 abdominal surgery. At week 16, 56% had remission, 70% had response, and 26.1% required dose escalation or intensification; of these,
24.8% did not subsequently reduce dose. After a median follow-up of 15 months, 356 (77%) patients continued treatment. The incidence rate
of ustekinumab discontinuation was 18% per patient-year of follow-up. Previous intestinal surgery and concomitant steroid treatment were as-
sociated with higher risk of ustekinumab discontinuation, while a maintenance schedule every 12 weeks had a lower risk; neither concomitant
immunosuppressants nor the number of previous biologics were associated with ustekinumab discontinuation risk. Fifty adverse events were
reported in 39 (8.4%) patients; 4 of them were severe (2 infections, 1 malignancy, and 1 fever).

Conclusions: Ustekinumab is effective and safe as short- and long-term treatment in a refractory cohort of CD patients in real-world clinical

practice.

Lay Summary

This large retrospective study demonstrated the short- and long-term effectiveness and safety of ustekinumab in patients with Crohn's disease

in real-world clinical practice, including those with refractory disease.

Key Words: Crohn’s disease, effectiveness, real-world evidence, safety, ustekinumab

Introduction

Crohn’s disease (CD) is a chronic immune-mediated inflam-
matory disease affecting the gastrointestinal tract.!” It is
a relapsing disease characterized by recurrent, destructive
pathological inflammation'** that causes significant mor-
bidity and impact on quality of life.>” While it is currently
an incurable disease,® there are a number of treatments that
target clinical symptoms, including biologic therapies, such
as tumor necrosis factor (TNF) inhibitors, integrin inhibitors,
and interleukin (IL)-12/23 inhibitors.” However, approxi-
mately 30% of patients receiving biologics do not respond
to induction, 30% to 50% eventually have a loss of response
(LoR), and some develop adverse events (AEs).>'?

Ustekinumab is a fully human IgGlx monoclonal
antibody that binds with specificity to the shared p40
protein subunit of human cytokines 1L-12 and IL-23."
Ustekinumab is used to treat adult patients with moder-
ately to severely active CD who have had an inadequate
response, lost response, or are intolerant either to conven-
tional therapy or to a TNF-a inhibitor, or who have med-
ical contraindications to such therapies.!> The efficacy and
safety of induction therapy with ustekinumab in patients
with moderately to severely active CD was demonstrated
in the IM-UNITT trials, in which ustekinumab was shown
to be effective and safe in the long-term (up to S years in
preliminary data).'*¢

Real-world data are needed to provide supporting evidence
for the efficacy and safety observed in randomized clinical
trials. Some studies have been published evaluating the effi-
cacy of ustekinumab in clinical practice.'”33 The sample size
in these studies was small and many of the studies did not in-
vestigate the durability of response (ie, the time from reaching
remission to LoR). LoR to biologic therapies is common in
patients with CD,**7 and is a significant challenge for phys-
icians managing these patients in clinical practice. Hence, it
is important to gather long-term postmarketing data on the
durability of response of agents used to treat patients with
CD and to confirm the long-term benefit and safety of this
drug in the clinical practice setting.

We therefore designed a nationwide cohort study in patients
with CD treated with ustekinumab in order to systematically
assess its real-world effectiveness and safety. The aim of our
study was to evaluate the durability of ustekinumab treatment
and reasons for ustekinumab discontinuation in a real-world
setting. We also aimed to assess the short-term effectiveness
and to identify predictive factors for the short- and long-term

benefit and the safety of ustekinumab during follow-up in clin-
ical practice.

Methods

Study Design and Patient Population

A retrospective, multicenter, noninterventional study was
carried out in 61 Spanish hospitals. Patients included were
>18 years of age, had active CD (Harvey-Bradshaw Index
[HBI] >4), had received >1 initial dose of intravenous (IV)
ustekinumab >6 months prior to the start of the study, and
were followed up by gastroenterologists in the hospital set-
ting. Patients who had received ustekinumab for a different
indication, who received subcutaneous (SC) ustekinumab as
induction therapy, who had been or were involved in clin-
ical trials of ustekinumab, who had a stoma (as in these
patients, the number of daily stools is unknown, and there-
fore disease activity and HBI cannot be calculated), or
those with CD in remission (HBI <4) were excluded. The
study was conducted according to the ethical principles of
the Declaration of Helsinki. The study protocol was ap-
proved by the Drug Research Ethics Committee (Comité de
Etica de la Investigacién con Medicamentos) at the Hospital
Universitario de La Princesa in Madrid, Spain, and patients
gave written or verbal informed consent to participate in the
study.

Ustekinumab Treatment

Eligible patients received SC ustekinumab 90 mg at week 8,
and were then scheduled to receive SC ustekinumab 90 mg at
regular intervals every 8 to 12 weeks (maintenance therapy),
as per the approved dosage in the Summary of Product
Characteristics (SPC).!3 Patients underwent dose optimiza-
tion during maintenance therapy (escalation/intensification
or de-escalation/de-intensification) at the judgment of the
treating physician.

Study Outcomes

The primary outcome of interest was the ustekinumab re-
tention rate from the start of ustekinumab treatment (first
ustekinumab dose received by the patient) to the last re-
corded dose. Secondary outcomes were the retention rate of
ustekinumab with and without immunosuppressive treatment
and according to previous lines of treatment; evaluation of
the short-term effectiveness at 8 and 16 weeks, and to identify
predictive factors of remission; evaluation of ustekinumab
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long-term effectiveness; evaluation of prognostic factors
related to the cumulative retention rate of ustekinumab;
proportion of patients who underwent dose escalation or
intensification during the follow-up period and response to
dose adjustments; and proportion of patients who under-
went de-escalation or de-intensification of the dose during the
follow-up period. To evaluate the tolerability of ustekinumab,
safety endpoints, including AEs, serious AEs, and the relation-
ship of the AEs to ustekinumab were assessed.

Data Collection

During the study period, there was 1 study visit sched-
uled for each patient in which the available clinical prac-
tice data were collected in an electronic case report form.
Data collected included patient demographics and disease
characteristics, treatment history for CD and reasons for
discontinuation, concomitant use of immunomodulators or
steroids, and biologic treatments for diseases other than CD.
Ustekinumab treatment data collected included treatment
start date, response to ustekinumab, maintenance dosing
regimen, treatment after LoR to ustekinumab, ustekinumab
dose intensification or de-intensification, response after dose
de-intensification, and AEs. Endoscopic evaluation and bio-
logic markers (C-reactive protein [CRP] or fecal calprotectin)
were recorded when available. Patients were followed up
until last administration of ustekinumab or last visit, which-
ever came first. Data were remotely monitored to assess data
quality.

Definitions

Dosing-related definitions

Dose escalation was defined as a shortening of the adminis-
tration interval from every 12 weeks to every 8 weeks; dose
intensification was defined as a shortening of the ustekinumab
administration interval to <8 weeks (every 4 or 6 weeks) or
receipt of a reinduction IV dose of ustekinumab.

Dose de-escalation was defined as an increase in the
interval between administration of SC ustekinumab 90 mg
from every 8 weeks to every 12 weeks; dose de-intensification
was defined as an increase in the ustekinumab administration
interval to less often than every 12 weeks.

As the present study was retrospective and observational,
there was no specific protocol for dose adjustments; therefore,
the indications for dosage adjustments were based on the clin-
icians’ criteria.

Response-related definitions

Retention rate was defined as the proportion of patients
maintained under ustekinumab treatment at a certain time
point. Remission was defined as an HBI value of <4 and clin-
ical response as a decrease in HBI of >3 points from baseline.
LoR was defined as the reappearance of symptoms along with
endoscopic, radiographic, or biochemical evidence (eg, CRP
levels >5 mg/L, fecal calprotectin levels >150 pg/g), which led
to treatment intensification, dose escalation, addition of other
drugs, switching to other treatment, or surgery.

Statistical Analysis

For categorical variables, percent values and their 95% con-
fidence intervals (Cls) were calculated. For continuous vari-
ables, the mean = SD or the median (interquartile range
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[IQR]) were calculated, depending on whether or not they
were normally distributed.

With respect to the retention on ustekinumab treatment, the
Kaplan-Meier method was used, in which patients were cen-
sored at the time of treatment discontinuation for any reason.
Any differences between survival curves were evaluated using
the log-rank test. Stepwise multivariate analysis using the Cox
regression model was used to investigate factors potentially
associated with ustekinumab discontinuation. In the log-rank
test and in the multivariate analysis, P values of <.05 were
considered to be statistically significant. The same method
was used to estimate the incidence of LoR and to identify pre-
dictive factors of LoR. Only patients in remission at week 16
were included in the LoR analysis.

For the short-term effectiveness endpoint, the dependent
variables were clinical remission and response at week 16;
the nonresponse imputation method was used for missing
values. In the univariate analysis, categorical variables were
compared using the chi-square test, and quantitative vari-
ables were compared using the appropriate test. A logistic
regression model was used to evaluate variables associated
with the likelihood of achieving remission after ustekinumab
induction.

The primary analysis was conducted using data from all
patients included in the study. In addition, a subanalysis of
patients who received only the approved ustekinumab dosage
(SPC subgroup) was performed.

Results

Patient Population

A total of 526 patients were screened for inclusion, and 463
patients met the inclusion criteria and were included in the
study population; 293 (63.3%) received the treatment as
per the approved dosage and were considered as the SPC
subgroup (Supplementary Tables 1-4 and Supplementary
Figure 1). Patients were followed up for a median of 15.5
(IQR, 12.6-18.5) months.

Patient demographics and baseline characteristics are sum-
marized in Table 1. Mean age was 47 years, mean age at diag-
nosis was 33 years, and approximately 50% of patients were
female. Mean disease duration was 14.1 years, and mean time
until ustekinumab initiation was 12.6 years. Most patients
had ileocolonic or ileal CD, and inflammatory disease was
the most common disease type at ustekinumab initiation, fol-
lowed by stricturing disease. Active perianal disease at base-
line was seen in 14% of patients.

Prior use of biologics was reported by >96% of patients,
most commonly adalimumab and infliximab (Table 1).
Approximately one-third of patients were receiving concomi-
tant immunosuppressants at baseline (Table 1), and approxi-
mately 40% of patients were receiving steroids. At least 1
previous abdominal surgery for CD was reported in 47.1%
of patients.

At the time of the first ustekinumab dose, endoscopic
assessment was available in 174 (37.6%) patients, of
whom 128 showed disease activity: 56.3% had moderate
and 35.2% had severe disease activity. With regard to
other indicators of disease activity, mean HBI was 8.4,
mean CRP was 18.3 mg/L, and mean fecal calprotectin
was 892.5 mg/kg.
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Table 1. Patient baseline demographics and disease characteristics

(N = 463)
Demographics
Age,y 47.1+13.4
Age at diagnosis, y 33.4 = 14.5
Female 232 (50.1)
Smokers 118 (25.5)
Comorbidities 230 (49.7)
Disease characteristics at baseline
Disease duration, y 1419
Time from diagnosis to UST initiation, y 12.6 + 9
Age at UST initiation, y 45.6 =13.4
Extraintestinal manifestations 181 (39.1)
CD location
Ileocolonic 218 (47 1)
Tleal 190 (41
Colonic S(11. 9)
Upper gastrointestinal tract 7 (8)
CD behavior
Inflammatory 245 (52.9)
Stricturing 132 (28.5)
Penetrating 6 (18.6)
Active perianal disease 5(14.0)
Harvey-Bradshaw Index score 8.4 +3.5
Prior use of biologics for CD treatment 447 (96.5)
Previous anti-TNF
Adalimumab? 374 (83.7)
Infliximab? 348 (77.9)
Previous vedolizumab® 109 (24.4)
Previous surgery for CD® 281 (60.7)
Abdominal 218 (47.1)
Perianal 106 (22.9)
>1 concomitant immunosuppressant 163 (35.2)
Azathioprine 106 (65)
Methotrexate 7 (28.8)
Mercaptopurine 3(8)
Number of biologics for CD treatment
1 138 (30.9)
2 168 (37.6)
>3 141 (31.5)

Values are mean = SD or n (%).

Abbreviations: CD, Crohn’s disease; TNF, tumor necrosis factor; UST,
ustekinumab.

“Percentages are based on the number of patients who received previous
biologics for CD treatment.

"Total number of surgeries (patients could have had more than 1).

Ustekinumab Retention Rate

Primary and secondary outcomes are summarized in Table 2.
After a median follow-up of 15.5 months, 356 patients (76.9 %
95% Cl, 72.8%-80.7%) were still receiving ustekinumab and
107 (23.1%) had discontinued the treatment. The incidence
of ustekinumab discontinuation was 18.4% per patient-year
of follow-up (Figure 1). The incidence was similar between
patients receiving ustekinumab monotherapy or combination
therapy with immunosuppressants (17.5% vs 18.9%, P = .71)
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Table 2. Summary of primary and secondary outcomes

Result

Primary outcome

Ustekinumab retention rate

Discontinuation incidence

Predictive factors of discontinuation

Secondary outcomes

Short-term effectiveness
e Clinical remission at 8§ wk
e Clinical remission at 16 wk

e Predictive factor of lower
probability of remission at 16 wk

e Clinical response at 8 wk
e Clinical response at 16 wk

e Predictive factors of lower
probability of response at 16 wk

Long-term effectiveness

e Loss of response incidence

e Predictive factors of higher risk of
loss of response

e Probability of sustaining remission
° 6 mo
° 12 mo
° 18 mo

e Clinical remission at 6 mo

e Clinical remission at 18 mo

Dose optimization
e Dose escalation
* Dose intensification

e Dose de-escalation

76.9% (95% CI, 72.8%-
80.7%)
Median follow-up: 15.5 mo

18.4% per patient-year of
follow-up

Previous intestinal sur-
gery, concomitant steroid
treatment

44.0%
56.1%

Older age, higher HBI at
baseline, previous abdom-
inal surgery

57.6%
70.2%

Previous surgery

29.7% per patient-year of
follow-up

Number of previous
biologics, higher HBI at
baseline, severe vs mild

84%
74%
66%
57.9%
57.2%

4.5%
21.6%
5.8%

Abbreviations: CI, confidence interval; HBI, Harvey-Bradshaw Index.

(Figure 2). The reasons for discontinuation were primary
failure (27.1%), LoR (26.2%), partial response (25.2%), AE
(5.6%), patient’s decision (4.7%), and other reasons (11.2%).

Regarding maintenance treatment, 396 (85.5%) patients
started SC ustekinumab with a schedule of once every 8
weeks, 48 (10.4%) every 12 weeks, and 2 (0.4%) every 4
weeks. Five patients received only 1 ustekinumab dose and
12 patients received only 2 doses, and therefore did not start
the maintenance phase.

In the multivariate analysis (Table 3), previous intestinal
surgery and concomitant treatment with steroids were associ-
ated with a higher risk of ustekinumab discontinuation, while
a maintenance schedule of once every 12 weeks was asso-
ciated with a lower risk. Other factors, such as the severity
of the disease at the start of treatment, combination therapy
with immunomodulators, or previous exposure to biologics
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Figure 1. A and B, Survival curve of patients who maintained ustekinumab treatment over time and maintained clinical remission over time.

(irrespective of the line of treatment) had no impact on treat-
ment retention.

Short-term effectiveness

Overall, 44.0% of patients reached clinical remission at week
8 and 56.1% at week 16 (Figure 3). With respect to clinical
response (including both patients with response and with re-
mission), 57.6% of patients achieved this endpoint at week 8
and 70.2% at week 16 (Figure 3).

Patients who were in remission at week 16, compared with
those who were not, were younger (mean age 44.5 = 13.9
years vs 47.3 = 12.5 years; P = .01) at baseline, had a lower
weight at baseline (67.0 = 14.6 kg vs 71.4 = 15.6 kg; P < .01),
had a lower HBI score at first dose (7.6 = 3.0 vs 9.6 = 3.8; P
< .01), and had a higher CRP at first dose (19.1 = 30.6 mg/L
vs 17.2 = 38.1 mg/L; P = .02).

The multivariate analysis showed that older age (odds
ratio [OR], 0.6; 95% CI, 0.4-0.9), previous abdominal sur-
gery (OR, 0.6; 95% CI, 0.4-0.9), and higher HBI at base-
line (OR, 0.8; 95% CI, 0.8-0.9) were associated with a lower
probability of achieving remission at week 16. With regard
to response to ustekinumab, the only factor associated with
a lower probability of having a response at week 16 was pre-
vious surgery (OR, 0.7; 95% CI, 0.4-1.0).

Long-term effectiveness

Long-term effectiveness was analyzed in patients achieving
clinical remission at week 16. The probability of maintaining
clinical remission over time is shown in Figure 2. In the pa-
tients who achieved clinical remission at week 16 (n = 256),
the median time of follow-up was 15.7 (IQR, 12.9-19.0)
months and the median time to LoR was 11.1 (IQR, 7.1-14.7)
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months. The incidence of LoR was 29.7% per patient-year
of follow-up. The probability of sustaining remission was
84%, 74%, and 66% at 6, 12, and 18 months, respectively.
In addition, no difference was observed in the probability of
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Figure 2. Ustekinumab retention based on the concomitant use of
immunosuppressive therapy.

Table 3. Multivariate analysis of factors associated with ustekinumab
discontinuation

Factor HR 95% CI
Previous abdominal surgery (yes vs no) 2.14 1.47-3.18
Concomitant steroid treatment (yes vs no) 1.82 1.24-2.67
Maintenance schedule (every 8 wk vs every 12 wk) 0.26 0.08-0.81
Abbreviations: CI, confidence interval; HR, hazard ratio.
100
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Figure 3. Short-term effectiveness of ustekinumab at weeks 8 and 16.

sustaining remission between patients receiving a mainten-
ance schedule of ustekinumab once every 12 weeks compared
with once every 8 weeks (P = .36).

The number of previous biologics (hazard ratio [HR], 1.2;
95% CI, 1.0-1.5) and higher HBI score at baseline (moderate
vs mild [HR, 1.5; 95% CI, 1.0-2.3] and severe vs mild [HR,
4.0; 95% CI, 1.0-17.0]) were associated with a higher risk of
LoR. Neither concomitant treatment with immunomodulators
nor the number of previous biologics was associated with the
likelihood of maintaining remission during follow-up.

More than half of patients achieved clinical remission
at 6 months, the majority of whom had steroid-free remis-
sion. Specifically, at 6 months, 57.9% (n = 268 of 463) of
patients had clinical remission and 53.3% (n = 247 of 463)
had steroid-free remission. At 12 months, 57.2% (n = 250
of 437) and 50.8% (n = 222 of 437) of patients had clin-
ical remission and steroid-free remission, respectively. At 18
months, the percentages of patients who had clinical remis-
sion and steroid-free remission were 41.5% (n = 113 of 272)
and 35.7% (n = 97 of 272), respectively.

Dose Optimization

Of the 463 patients analyzed, the dose was escalated in 21
(4.5%) due to LoR (n = 14 [66.7%]) or primary failure (n = 5
[23.8%]). Other reasons for dose escalation were persistently
high fecal calprotectin levels and capsule endoscopy showing
involvement of the proximal jejunum (n = 1 [4.8%]) and par-
tial response (n = 1 [4.8%]).

Patient characteristics based on ustekinumab dose opti-
mization are summarized in Table 4. The proportion of pa-
tients with previous exposure to vedolizumab and median
CRP levels at baseline were significantly higher among pa-
tients who received escalated or intensified treatment than in
those who did not. The distribution of other variables did not
significantly differ between the subgroups (Table 4).

One hundred (21.6%) patients intensified treatment:
61 (13.2%) increased dose frequency from every 8 weeks
to every 4 weeks, 33 (7.1%) increased dose frequency
from every 8 weeks to every 6 weeks, and 6 patients
received reinduction with IV ustekinumab. The main

70.2

56.1

Week 16

M Clinical response including remission
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Table 4. Baseline demographics and disease characteristics by treatment modification

Treatment Not Escalated Treatment Escalated P
or Intensified (n = 342) or Intensified (n = 121) Value
Demographics
Age,y 471+ 12.8 47.0 =151 97
Age at diagnosis, y 33.1+14.4 343 +14.8 45
Ferale 179 (52.3) 53 (43.8) 1
Smokers 87 (25.4) 31 (25.6) .30
Comorbidities at entry 171 (50.0) 59 (48.8) .83
Disease characteristics at baseline
Disease duration, years 14.4 = 8.9 13.1+9.4 .07
Time from diagnosis to UST initiation, y 13.0 8.9 11.6 =+ 9.3 .05
Age at UST initiation, y 45.7 = 12.8 454 +15.1 .98
Extraintestinal manifestations 130 (38.0) 51(42.1) 45
CD location
Ileocolonic 166 (48.5) 52 (43.0) S1
Tleal 135 (39.5) 55(45.5)
Colonic 41 (12.0) 14 (11.6)
Upper gastrointestinal tract 27 (7.9) 10 (8.3) .85
CD behavior
Inflammatory 181 (52.9) 64 (52.9) .74
Stricturing 100 (29.2) 32 (26.4)
Penetrating 61 (17.8) 25(20.7)
Active perianal disease 48 (14.0) 17 (14.0) 91
Harvey-Bradshaw Index score 7.5 (6.0-10.0) 8.0 (6.0-10.0) .64
CRP, mg/L 5.3 (1.4-15.0) 10 (3.2-22.2) .01
FC, pglg 459.0 (127.5-1256.0) 639.0 (305.0-1430.0) 29
Prior use of biologics for CD treatment 331 (96.8) 116 (95.9) 576
Previous anti-TNF
Adalimumab® 276 (83.4) 98 (84.5) .884
Infliximabs 254 (76.7) 94 (81.0) 366
Previous vedolizumab? 71 (21.5) 38 (32.8) .017
Previous surgery for CDP 217 (63.5) 64 (52.9) .051
Abdominal 169 (49.4) 49 (40.5) 12
Perianal 77 (22.5) 29 (24.0) 801
>1 concomitant immunosuppressant 125 (36.5) 38(31.4) 321
Azathioprine 82 (65.6) 24 (63.2) .847
Methotrexate 34 (27.2) 13 (34.2) 419
Mercaptopurine 11 (8.8) 2(5.3) 734
Number of biologics for CD treatment
1 105 (31.7) 33 (28.4) 15
2 130 (39.3) 38 (32.8)
>3 96 (29.0) 45 (38.8)

Values are mean = SD, n (%), or median (interquartile range).

Abbreviations: CD, Crohn’s disease; CRP, C-reactive protein; FC, fecal calprotectin; TNE, tumor necrosis factor; UST, ustekinumab.
“Percentages are based on the number of patients who received previous biologics for CD treatment.

"Total number of surgeries (patients could have had more than 1).

reasons for treatment intensification were LoR in 71
(71.0%) patients and primary failure in 17 (17.0%) pa-
tients (Supplementary Table 5). Treatment intensification
resulted in remission in 42 (77.8%) of 54 patients who
increased administration from every 8 weeks to every 4
weeks, 16 (80.0%) of 20 patients who increased from
every 12 weeks to every 8 weeks, and 5 (83.3%) of 6 pa-
tients who underwent reinduction. Overall, 63 (78.8%)

of 80 patients regained remission following treatment
intensification.

Ustekinumab administration was de-escalated from every
8 weeks to every 12 weeks in 27 (5.8 %) patients: 24 (88.9%)
due to sustained remission, 1 (3.7%) due to sustained re-
sponse, 1 (3.7%) due to herpes simplex infection, and 1
(3.7%) for clinician choice. Among patients who de-escalated
treatment due to sustained remission, 15 (62.5%) maintained
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Table 5. Most frequent adverse events reported during ustekinumab
treatment

Adverse Event Patients (N = 463)

Infusion reaction 2
Allergic reaction

Arthralgias

Dyspnea

Headache

Psoriasis

Severe and opportunistic infections
Pruritus

Asthenia

Herpes zoster

Lupus

Blurred vision

Dizziness

Fever

Granuloma annulare

_m e = = N W WA L N L L o o
SSseos oo e E S
DR PEIDO 220X

Neoplasm

Values are n (%).

remission over time and 9 (37.5%) subsequently needed to
reescalate treatment.

Thirty-one of the 121 patients who increased the dose as
the first treatment change required a second change: 19 in-
tensified, 1 escalated, 4 received reinduction, 5 returned to
the initial dose, and 2 received IV ustekinumab (260-520 mg,
depending on the patient’s weight) maintenance therapy on
regular basis. None of these patients had de-escalation of
treatment.

Safety

Fifty AEs (30.3%) were reported in 39 (8.4%) patients, of
which only 4 were severe (2 infections, 1 malignancy, and 1
fever). The association with ustekinumab was considered pos-
sible in 36 (72%) patients, probable in 13 (26%) patients,
and very likely in 1 (2%) patient (Table 5). These AEs led to
temporary interruption of treatment in 19.6% of patients and
suspension of treatment in 17.9%.

Discussion

To our knowledge, our study has the largest cohort and
one of the longest follow-up periods among the pub-
lished real-world studies of refractory CD patients treated
with ustekinumab, including a total of 463 patients and a
follow-up of up to 24 months. Our results provide new data
regarding the effectiveness and safety of ustekinumab in clin-
ical practice.

Although the patients in our study had refractory CD, after
a median follow-up of 15.5 months, 76.9% were still re-
ceiving ustekinumab, and only 23.1% had discontinued treat-
ment, with an ustekinumab discontinuation rate of 18.4%
per patient-year. In addition, our results showed that previous
exposure to biologics (irrespective of the line of treatment)
and concomitant use of immunomodulators had no effect on
ustekinumab discontinuation. Previous studies conducted in

patients with refractory CD reported that treatment persist-
ence on ustekinumab was 83% at the end of follow-up (~1
year),? and only 6.7% of patients discontinued ustekinumab
within the first year.?”

In our study, ustekinumab was associated with an overall
clinical response rate of 57.6% at week 8 and 70.2% at week
16, and clinical remission rates of 44.0% and 56.1% at weeks
8 and 16, respectively. These findings are consistent with those
of other real-world studies of ustekinumab, which reported
early response (<16 weeks) and remission rates of 46.0% to
73.9% and 16.0% to 55.6 %, respectively,!7:182224-27.2932 ] ong-
term remission rates (21 year) in other real-world studies
ranged from 14.0% to 49.0%,2°**2%32 showing some vari-
ation between studies.

In addition, older age, previous surgery, and higher HBI at
baseline were associated with a lower probability of achieving
remission at week 16. Other studies have identified the same
negative prognostic factors.?! Although we demonstrated
that previous exposure to biologics had no impact on the ef-
fectiveness of ustekinumab, in previous studies, prior use of
anti-TNF agents was associated with the absence of clinical
remission or response.?®*2 Moreover, we have demonstrated
that concomitant immunomodulator use does not affect the
effectiveness of ustekinumab, while in the study conducted
by Engel et al,* prior administration or concomitant use of
immunomodulators were associated with better outcomes.
Other predictive factors identified in previous studies in-
cluded body mass index, which was associated with lower
rates of steroid-free remission®'; age and smoking, which were
associated with poor response?’; and stricturing phenotype,
which was associated with poor outcomes.?*

The rate of LoR was 29.7% per patient-year of
follow-up. This rate was similar among patients receiving
SC ustekinumab 90 mg every 12 weeks and those who were
treated every 8 weeks. In our study, the characteristics of
patients who started receiving ustekinumab every 12 weeks
were similar to those who started receiving it every 8 weeks,
except that the prevalence of perianal disease was higher
in the group receiving ustekinumab every 12 weeks. In pa-
tients with CD, LoR to all biologic drugs is expected.!”!-3
However, LoR to ustekinumab is probably not due to an im-
munogenic mechanism, because as the results of our study
show, immunomodulators that decrease antibody formation
do not affect drug response or treatment duration or reten-
tion, likely due to the activation of an alternative inflamma-
tory pathway. Dose escalation or intensification may be an
option to counteract LoR. In our study, 4.5% of patients re-
quired dose escalation and 21.6% required treatment intensi-
fication (ie, increased dose frequency or reinduction with IV
ustekinumab); approximately 79% of these patients regained
response following these changes; however, 24.8% of patients
who needed a dose increase required a second change and
did not reduce the dosage again during follow-up. In patients
who had increased administration frequency from every 8
weeks to every 4 weeks, remission was regained in 77.8%.
The intensification rates observed in the current study are
substantially lower in comparison with those of a previous
retrospective cohort study that included 238 patients with
CD, which found that over half of the patients required dose
intensification after almost 1 year of treatment.’® It is pos-
sible that this difference was due to the disease state at the
time of intensification, as in Dalal et al,*® some of the patients
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who underwent intensification had a longer CD duration and
greater proportions of patients used >2 prior TNF antagon-
ists, and had penetrating disease. In the study presented here,
almost all patients (96.5%) had received a prior biologic treat-
ment, with approximately one-third receiving 1 biologic treat-
ment, including TNF antagonists, and two-thirds receiving
>2 biologic treatments. Similar to Dalal et al, more patients
receiving >2 biologic treatments, including TNF antagonists,
prior to study initiation required treatment intensification or
dose escalation (25.1%) in comparison with patients who re-
ceived only 1 biologic treatment (10.0%). Thus, it is possible
that the low number of patients who required a second dose
increase was due to the disease state and prior treatment of
our population sample.

The effectiveness of increasing ustekinumab dose frequency
to once every 4 weeks is becoming increasingly relevant. A
recent study reported similar results to our study, with two-
thirds of patients regaining response following intensification
of ustekinumab to 90 mg every 4 weeks.? Similarly, another
study reported a response rate of 65.8% at week 16 after
treatment intensification to every 4 weeks.’* In our study,
reinduction with IV ustekinumab was also effective, resulting
in 83% of patients regaining response. Although there are
limited data for this outcome, a recent study has shown endo-
scopic improvement and remission in patients who under-
went ustekinumab reinduction."”

Regarding treatment de-escalation, currently there are
no criteria for deciding whether patients should receive
ustekinumab every 8 weeks or every 12 weeks. In our study,
the only significant difference in clinical characteristics be-
tween patients who started treatment on a regimen of once
every 8 weeks or once every 12 weeks was a history of peri-
anal surgery. Therefore, we cannot conclude that there was a
pattern for the selection of a treatment schedule. However, the
ustekinumab schedule was de-escalated from every 8 weeks
to every 12 weeks in 27 patients due to sustained remission or
sustained response, and among these patients, 65.2% main-
tained remission over time. Thus, dose de-escalation may be
an option in patients with adequate response to maintenance
treatment administered once every 8 weeks. In this context,
it is worth noting that different maintenance dosing is re-
commended by the U.S. Food and Drug Administration and
the European Medicines Agency; the European Medicines
Agency recommends maintenance therapy every 12 or 8
weeks,'? whereas the Food and Drug Administration recom-
mends an SC dose of 90 mg every 8 weeks.?’

The safety of ustekinumab has been recently evaluated in 2
systematic reviews and meta-analyses comparing the rates of
AEs in patients treated with ustekinumab vs placebo in clin-
ical trials, showing no differences between these groups.*®*
This was also true when comparing high vs low doses of
ustekinumab.***! In our cohort, AEs were infrequent (8.4%
of patients), with a similar rate to that reported in some
real-world studies® and lower than in others.'1#242¢ The AE
rate reported in our study is also lower than that reported
in clinical trials of ustekinumab,'** maybe because AEs are
underreported in real-life studies.*

The limitations of the present study are mainly those as-
sociated with its retrospective design, including the potential
for missing data in clinical records. To overcome the poten-
tial heterogeneity in clinical assessment, clinicians were asked
to provide HBI score values at every visit. In addition, we

Chaparro et al

could not evaluate mucosal healing. This reflects real-world
clinical practice, in which endoscopy studies are generally not
carried out if patients show good response after induction.
Concomitant use of steroids can be difficult to evaluate in
real-world studies, in which follow-up is often not defined in
the study protocol (follow-up time was different for each pa-
tient). Finally, as almost 100% of our patients had previously
failed treatment with biologic agents, we could not properly
assess the effect of exposure to these drugs on the effective-
ness of ustekinumab.

Nevertheless, our study has several strengths. First, this is
the largest and longest real-world study to evaluate the ef-
fectiveness of ustekinumab in CD published to date. Second,
clinical activity was categorized based on HBI, and several
other objective parameters were also reported, including
CRP and fecal calprotectin levels. We also investigated the
effect of the concomitant immunomodulator use, LoR,
and the evolution of the disease after ustekinumab dose
adjustment.

Conclusions

Ustekinumab was effective in patients with CD in real-world
clinical practice, including those with refractory disease.
Concomitant immunomodulator use did not appear to pro-
vide an additional benefit either in the short term or in the
long term. Approximately 20% of patients discontinued
ustekinumab per patient-year of follow-up, mainly owing to
primary failure and LoR. A relevant proportion of patients
who had achieved remission later relapsed, but treatment in-
tensification was able to regain remission in approximately
79% of patients. Finally, safety was consistent with the
known profile of ustekinumab.

Supplementary Data

Supplementary data is available at Inflammatory Bowel
Diseases online.
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