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Abstract
Background and Aim: Ustekinumab is approved in Europe for the treatment of mod-
erate to severe Crohn’s disease (CD). Italian real-life data are scarce, so the aim of
this study was to assess the effectiveness and safety of ustekinumab in an Italian
cohort of CD patients.
Methods: Data of patients with CD who started using ustekinumab were extracted
from the cohort of the Sicilian Network for Inflammatory Bowel Disease. Primary
end-points were steroid-free clinical remission at 8, 24, and 52 weeks of therapy and
reduction of C-reactive protein. Secondary end-points were treatment response, treat-
ment persistence at 12 months, and safety.
Results: A total of 131 patients (males 56%; mean age 46 years ±15) were included.
All patients were biologics experienced except for one. At 24 and 52 weeks, 40% and
43% of patients achieved steroid-free clinical remission, and 64% and 62% had clini-
cal response, respectively. At the end of follow-up, there was a significant reduction
of steroid use (P = 0.012) and of the Harvey-Bradshaw Index (P = 0.001). The proba-
bility of persistence in therapy with ustekinumab after 12 months of treatment was
89%. The only factor associated with discontinuation was older age.
Conclusions: Data from our real-life cohort of treatment-refractory CD patients sug-
gest the satisfactory effectiveness and safety profile of ustekinumab.
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Introduction
Biological therapies have become the mainstay in the treatment
of inflammatory bowel diseases (IBDs) representing an advance
in the management of these chronic conditions. According to dif-
ferent mechanisms of action, biologics approved for Crohn’s dis-
ease (CD) include anti-tumor necrosis factor (TNF)α (infliximab
and adalimumab) and anti-integrin (vedolizumab).1,2 These
agents have proven efficacy for inducing and maintaining remis-
sion, but a consistent percentage of patients does not respond
(primary failure) and experiences loss of efficacy (secondary fail-
ure) or adverse events, so new drugs with different mechanisms
of action are needed.

Ustekinumab (Stelara, Janssen Biotech Inc., Horsham, PA,
USA) is a monoclonal antibody targeting the p40 subunit of
interleukin (IL)-12 and IL-23. It has recently been approved and
used to treat moderate to severe active CD in adult patients unre-
sponsive or intolerant to anti-TNFα agents or patients in whom
these biologic agents are contraindicated. Ustekinumab has been
available since 2016 in the United States, since 2017 in Europe,
and since January 2019 in Italy. The phase IIb trial Crohn’s Eval-
uation of Response to Ustekinumab anti-IL12/23 for Induction
(CERTIFI) showed short-term clinical response in a cohort of
anti-TNF experienced patients. The following three phase III tri-
als (UNITI -1, UNITI-2, and IM-UNITI) showed the efficacy of
ustekinumab in the induction and maintenance of remission in
anti-TNF-refractory and anti-TNF-naïve CD patients.3-6 How-
ever, patients enrolled in clinical trials are not entirely representa-
tive of those treated in real life. In recent years, several
observational real-life studies from Europe have confirmed the
external validity of randomized controlled trials with good effec-
tiveness and safety of ustekinumab in a refractory CD popula-
tion.7 In Italy, ustekinumab is available for patients with
moderate to severe CD and for those refractory or intolerant to
conventional therapy or to at least one anti-TNF agent. To our
knowledge, there are no studies of real-life effectiveness publi-
shed on Italian populations. The aim of the present study was to
assess the effectiveness, safety, and persistence of treatment with
ustekinumab in a cohort of patients from Sicily in the first year
of drug use.

Methods

Patients. In this multicenter study, prospectively collected data
of patients with a confirmed clinical, endoscopic, and/or histolog-
ical diagnosis of CD registered in this regional electronic data-
base, ≥18 years of age, who started ustekinumab from January
2019 to August 2019 were extracted from the cohort of the Sicil-
ian Network for Inflammatory Bowel Diseases (SN-IBD).8 There
were no exclusion criteria except for incomplete uploaded data.
Ustekinumab was prescribed to patients according to the national
approval guidelines, that is, patients with moderately to severely
active CD who had an inadequate response or loss of response or

were intolerant to either conventional therapy or other biological
agents (i.e. anti-TNFα and vedolizumab). According to the rec-
ommended treatment schedule, the initial intravenous (i.v.) infu-
sion at week 0 was weight-based (260 mg for <55 kg, 390 mg
for between 55 kg and 85 kg, and 520 mg for >85 kg) followed
by a subcutaneous (s.c.) induction dose at week 8 with 90 mg
and, subsequently, by a maintenance treatment with 90 mg s.c.
every 8 or 12 weeks, at the discretion of the treating physician.

Data collection and outcomes. For each patient gender,
age at diagnosis and age at start of therapy, smoking status
(never smoked, ex, or active smoker), family history for IBD,
duration of disease, previous surgery for IBD, concomitant thera-
pies, and comorbidities were recorded. Concerning disease char-
acteristics, in accordance with the Montreal classification,9 extent
and behavior of CD were assessed. Data on type of previous bio-
logical agents and reason for discontinuation were also collected.
Concomitant diseases were assessed for each patient and
expressed as the Charlson comorbidity index (CCI).10 All
adverse events (AEs) were recorded.

We evaluated, as primary outcome, steroid-free remission
at 8, 24, and 52 weeks (defined as Harvey-Bradshaw Index
(HBI) ≤4 points without any kind of steroids) and the reduction
of patients with elevated C-reactive protein (CRP) at baseline
and during the follow-up. Secondary outcomes included the fol-
lowing: clinical response (defined as a reduction of HBI ≥3 com-
pared with baseline), reduction of concomitant steroid use, AEs,
and possible causes of withdrawal, together with persistence in
therapy (at 12 months) over the first year of treatment.

Primary failure was defined as persistence of patient symp-
toms together with serologic evidence of inflammation at the end
of the induction period. Loss of response (LOR) was defined as
worsening of patient symptoms together with serologic evidence
of inflammation after an initial response, that is, an increase in
CRP above the normal limit. Regarding CRP values, due to the
heterogeneity in laboratory methods at the contributing centers,
we used “CRP positive” instead of mean or median CRP values.
Data concerning surgery during follow-up were also collected.

The study was approved by the Ethics Committee of the
coordinating center (Messina) with protocol n. 77/19 as of
30.07.2019.

Statistical analysis. Statistical analysis was carried out
using SSPS version 22.0 software for Windows. Descriptive sta-
tistics included the calculation of mean values with standard
deviation (SD) or standard error (SE) for all continuous variables.
Categorical variables were summarized using absolute frequen-
cies and percentages. Wilcoxon test and McNemar test were used
to compare continuous and categorical variables, respectively, at
different time points of follow-up. For multiple comparisons,
Bonferroni’s correction was applied, and the significance level
was set at P < 0.017.
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Proportional Cox risk models were estimated to assess
independent predictors for treatment discontinuation. Hazard
ratios (HRs) were jointly expressed with 95% confidence inter-
vals (CI) and relative P-values. Univariate and stepwise multivar-
iate analyses were performed to assess independent predictors of
steroid-free remission at weeks 24 and 52. The following factors
were selected and included in the analysis: age, gender, family
history, smoking habit, CCI, disease duration, disease localiza-
tion and behavior, perianal disease, previous resections, baseline
HBI, number and type of previous biologics, and concomitant
therapy with systemic steroids at baseline.

Survival analysis according to Kaplan–Meier was carried out
considering the time since start of treatment up to 12 months or to
the last follow-up, discontinuation of therapy, or loss of follow-up.

Analyses were performed on an intention-to-treat basis,
and any treatment stop with ustekinumab for any reason,

including AEs, LOR, or loss to follow-up, was considered treat-
ment failure from that time onward. Patients who started later
and therefore did not reach a specific time point (24 or 52 weeks)
were considered censored cases and were not included in the
analysis of that given time point. A detailed flowchart of the
included patients at every follow-up is shown in Figure 1.

P-values <0.05 were considered statistically significant with
the exception for the above-mentioned multiple comparisons.

Results

Patients and descriptive data. From the SN-IBD data-
base, prospectively collected data from 131 patients who started
treatment with ustekinumab from January 2019 to August 2019
were identified (see Fig. 1). Patient baseline characteristics are
summarized in Table 1. Patients’ mean age at diagnosis and at
start of ustekinumab was 33 years ±16 and 46 years ±15, respec-
tively; 73 (56%) of them were males, 28 (26%) were current
smokers, and 30 (23%) had a family history of IBD. Mean dura-
tion of disease was 12 ± 9 years. Almost all patients (99%) had
previous treatments with one or more biologic agents (see
Table 1) and discontinued mainly for secondary failure (70%);
only one patient was naïve to biological agents (an elderly
patient with several concomitant pathologies). Previous intestinal
surgery was reported in 78 (60%) patients. In almost all patients
(95%), an 8-week interval regimen was followed.

At baseline, the mean HBI was 7, with 56 (43%) patients
on steroids, and CRP was elevated in 70 (53%) patients
(Table 2). Fourteen patients (11%) were treated concomitantly
with immunomodulators (IMM).

Efficacy, predictors of response, and steroid-free
remission. At week 8, clinical response and steroid-free
remission was achieved in 75 of 131 (68%) and 46 of 131 (35%)
patients, respectively. Persistent positive CRP levels were
observed in 56 patients (43%). Thirty-five patients (27%) were
still on treatment with steroids.

At week 24, clinical response and remission was achieved
in 75 of 117 (64%) and 47 of 117 (40%) patients, respectively.
A positive CRP was observed in 45 patients (38%). Twenty-four
patients (20%) were still on treatment with steroids. On multivar-
iate analysis, factors independently associated with failure to
achieve steroid-free remission at week 24 were family history
[Odds ratio (OR) 0.18; 95% CI 0.10–0.63, P = 0.036], a higher
CCI (OR 0.25; 95% CI 0.10–0.63, P = 0.003), and a higher HBI
at baseline (OR 0.59; 95% CI 0.48–0.73, P < 0.001).

Seventy-six patients had sufficient follow-up through week
52 and were analyzed, including the 15 patients who had discon-
tinued treatment. At week 52, clinical response and remission
were achieved in 45 of 76 (59%) and 33 of 76 (43%) patients,
respectively. A positive CRP was observed in 15 patients (25%).
Only three patients (4%) were still on treatment with steroids. On
multivariate analysis, the only factor independently associated
with failure to achieve steroid-free remission at week 52 was a
higher HBI at baseline (OR 0.43; 95% CI 0.25–0.74, P = 0.002).

Overall, from week 8 to the end of follow-up, we observed
a significant reduction of HBI (from baseline to weeks 8 and
24, P < 0.001; from baseline to week 52, P = 0.001 )(Fig. 2) and
of steroid use (from baseline to weeks 8 and 24, P < 0.001; from

Figure 1 Flowchart of the present study. FU, follow-up. *patients
included in final analysis.
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baseline to week 52, P = 0.012). Although not statistically signif-
icant, a reduction of CRP from baseline to the end of follow-up
was observed (Table 2). Three patients at week 8 and three
patients at week 12 underwent surgery, one patient for intestinal
volvulus and five patients for perianal fistulas.

Persistence on therapy and predictors of discon-
tinuation. At the end of follow-up, only 15 patients discon-
tinued treatment. Kaplan Meier survival analysis showed a
probability to persist in therapy of 89% (95% CI 10.8–11.6)
(Fig. 3). Cox model analysis showed that older age was the only
factor independently associated with treatment discontinuation
(HR 0.91; 95% CI 0.85–0.98, P = 0.034). Causes for treatment
discontinuation are shown in Table 2. No differences were found
for treatment persistence comparing groups with different lines
of previous biologics (data not shown).

Safety. AEs were reported in 21 patients (16%), of which
3 led to treatment discontinuation (Table 3). Treatment failure
and consequent surgery were reported in two patients, whereas
one patient stopped treatment due to a reduction of visual acuity.

Discussion
In the present study, we assessed the real-world efficacy and
safety of ustekinumab treatment in a cohort of refractory CD
patients. Corticosteroid-free remission, the primary outcome, was
achieved in 40% and 43% after 24 and 52 weeks of treatment,
respectively, while clinical response was achieved in 64% and
67% of patients at 24 and 52 weeks, respectively. We showed
good persistence on treatment together with a very good safety
profile. Only three patients discontinued treatment because of
AEs. Although the biochemical response represented by a reduc-
tion of CRP during follow-up did not reach statistical signifi-
cance, we observed a significant reduction of HBI and an almost
total discontinuation of steroids at the end of follow-up. Good
effectiveness of ustekinumab was seen also in other real-world
studies, but only five of these reached 1 year of treatment. A
recent study by Biemans et al. showed rates of steroid-free remis-
sion at week 52 of 37.1% in the Dutch Initiative on Crohn and
Colitis (ICC) Registry cohort in 221 refractory CD patients
(98.6% anti-TNF and 46.6% vedolizumab exposed).11 This is a
slightly lower percentage compared to our result (43%) despite
similar baseline characteristic regarding the severity and duration
of disease, exposure to anti-TNFs and vedolizumab, and HBI.
Differences in the ICC Registry cohort were lower steroid use at
baseline with approximately 25% versus 43% in the present
paper. Other reports indicated 44.7%,12 26.9%,13 24.3%,14 and
14%15 at 48–52 weeks, differences that may be explained by
higher HBI scores at the start,14 more patients exposed to more
than one anti-TNF,14 or low numbers of included patients.15

A very recent Finnish study assessed ustekinumab effec-
tiveness in 155 patients in terms of clinical benefit (defined as
the sum of patients in clinical response and clinical remission)
and biomarker response (reduction of fecal calprotectin and
CRP) together with endoscopic evaluation. A significant reduc-
tion of biomarkers and Simple Endoscopic Score for Crohn’s dis-
ease (SES-CD) score from baseline up to 1 year was observed,
together with a decrease of clinical active disease. However, their

Table 1 Baseline patient’s characteristics

Baseline characteristics n = 131

Age at start of treatment
Median (IQR) 44 (32–57)
Range 18–84

Gender-male; n (%) 73 (56)
Age diagnosis

Median (IQR) 29 (19–43)
Range 4–77

Months of follow-up
Median (IQR) 10 (6–12)
Range 2–27

Family history; n (%) 20 (15)
Disease location†; n (%)

L1 44 (34)
L2 13 (10)
L3 66 (50)
L4 10 (8)
B1 70 (53)
B2 52 (40)
B3 9 (7)
P 43 (33)

Duration of disease (years)
Median (IQR) 11 (6–17)
Range 1–57

Current smokers; n (%) 30 (23)
Charlson Comorbidity index

0; n (%) 77 (59)
1; n (%) 20 (15)
2; n (%) 14 (10)
3; n (%) 15 (11)

>3; n (%) 5 (4)
EIMs; n (%)

Joints 35 (27)
Skin 19 (15)
Eyes 2 (2)

Previous biologics; n (%) 130 (99)
One Anti-TNFα 37 (28)
Two Anti-TNFα 38 (29)
Only Vedolizumab 9 (7)
Vedo + Anti-TNF 46 (35)

Reason for discontinuation of first anti-TNFα; n (%) n = 121
Primary failure 19 (16)
Secondary failure 52 (43)
Adverse events 47 (39)
Others 3 (2)

Reason for discontinuation of second anti-TNFα; n (%) n = 71
Primary failure 19 (27)
Secondary failure 43 (60)
Adverse events 9 (13)

Reason for discontinuation vedolizumab; n (%) n = 48
Primary failure 15 (31)
Secondary failure 27 (56)
Adverse events 6 (13)

Concomitant medications
Steroids; n (%) 56 (43)
IMM; n (%) 14 (11)

Previous intestinal resections; n (%) 78 (60)

†Disease location is expressed according toMontreal Classification.
Data are expressed as numbers (percentages) or median with range
and IQR.
EIMs, extraintestinal manifestations; IMM, immunomodulators; IQR,
interquartile range.
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data are difficult to compare with our findings as clinical activity
was assessed with a modified HBI (mHBI) without indication of
mean or median mHBI values. Moreover, data on biomarkers
were available only from half of the patients at 1 year. Similar to
our population, 41.4% of patients were on steroids at baseline,
with a significant reduction to 13% at 1 year.16

In our cohort, HBI at baseline was low (mean = 7 ± 0.4
SE), but 56 (43%) patients were administered steroids with or
without concomitant IMM, and CRP was elevated in 70 (53%)
patients at the start of treatment. Another explanation for this
apparently low HBI score may be represented by the fact that
secondary failures and AEs to previous treatments were observed
in 70% of patients, that is, in the former case, progressive clinical
worsening despite interval shortening was bought under control
with ustekinumab in a timely manner, and in the latter case, dis-
ease worsening after an AE was prevented by the therapeutic
swap. Other above-mentioned studies also included patients with
a mild disease at baseline, for example, the work by Alric et al.
(median HBI = 6) or by Biemans et al. (HBI = 7), but the per-
centage of patients on steroids was lower compared to our cohort
(28% and 15.8%, respectively).11,12

Concerning treatment persistence, our patients showed a
very high persistence, with 89% at 52 weeks, but similar high

rates when reported were achieved with 83.6%,17 80%,15 and
71.5%.12 In all the aforementioned studies, including the present
one, an 8-week interval regimen was followed in the majority of
patients. Persistence in the Dutch study11 was much lower at
62.9%, but this difference may be explained by the fact that
approximately 25% of their population was on maintenance ther-
apy with a 12-week interval, resulting in a higher discontinuation
rate (42.6% vs 20% P = 0.01) compared to the 8-week regimen.

With regard to the data obtained at 24 weeks with obvi-
ously more consistent patient’s numbers in all studies,11,18-20 per-
centages of steroid-free remission are more homogenous, with
40% in the present study and 38.3%,11 38.4%,19 35.1% in other
studies,19 with only one exception of 15%.18

In the present study, disease severity at baseline in terms
of HBI score was the only factor independently associated with
failure to achieve steroid-free remission, both at weeks 24 and
52. Family history and a higher CCI at baseline were associated
with failure to achieve steroid-free remission at week 24. Several
other predictors of failure or success have been identified in other
studies, like body mass index,11,14 male gender and penetrating
disease,13 colonic disease,14 age, and tobacco use21, together
with other indicators of earlier clinical success (e.g. CRP drop,
clinical response, or remission at 24 weeks15).

Table 2 Outcomes at different time points in follow-up

Baseline n = 131 8 weeks n = 131 24 weeks n = 117 52 weeks n = 76

Steroid-free remission; n (%) — 46 (35) 47 (40) 33 (43)
Response; n (%) — 76 (58) 75 (64) 45 (59)
CRP positive; n (%) 70 (53) 56 (43) 45 (38) 15 (25)
AEs overall; n (%) — 7 (5) 12 (10) 2 (3)
Discontinuation of treatment (overall); n (%) — 3 (2) 11 (9) 1 (1.3)
Primary failure 1 (1) 4 (3) 0
Secondary failure 0 7 (6) 1 (1.3)
AEs 2 (1.5) 0 0

Surgery; n (%)§ — 3 (3) 3 (2.5) 0

§Surgery for perianal disease included, analysis intention-to-treat.
Numbers are expressed as crude numbers and percentages.
CRP, C-reactive protein; AEs, adverse events.

Figure 2 Reduction of Harvey-Bradshaw Index (HBI) (Wilcoxon-test) (a) and of steroid use (b) during follow-up (McNemar test).
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Safety is an important issue for evaluating new therapies.
In the present study, 15 patients discontinued treatment mainly
because of primary or secondary failure, and only 2 patients,
excluding temporary stopping due to surgery, terminated

treatment because of AEs. Similarly, in previous studies, the
overall discontinuation rate was very low.11-15

The main strength of our multicenter real-life study was
that we reported the high effectiveness of ustekinumab using pro-
spectively collected data with a strong steroid-sparing effect in a
population of “difficult-to-treat” patients based on a high rate of
previous surgeries and previous treatment attempts. Another
strength was the use of clinical scores for outcomes evaluation
and the homogeneity of patient management as a result of the
presence of a consolidated network. Surely more studies on
larger populations are also needed in order to allocate the use of
this drug to a more correct position in the treatment algorithm for
moderate to severe CD, not least for its excellent safety profile.

There are several limitations to our study, such as the
small number of patients reaching 52 weeks. Another important
limitation is the lack of information regarding endoscopy and/or
radiological assessment of treatment efficacy. In addition, data
regarding fecal calprotectin were scarce and were therefore
excluded from analysis. The costs for calprotectin measurements
are not covered by the National Health System in Italy, and con-
sequently, assessment is not required routinely.

Conclusions
The present results obtained from the database of the SN-IBD
show a high rate of treatment persistence together with a very
low number of patients on steroids at the end of follow-up,
suggesting excellent treatment effectiveness of ustekinumab.

Disease severity at baseline was the only factor indepen-
dently associated with failure to achieve steroid-free remission at
both weeks 24 and 52. Ustekinumab seems to be a safe, effective
treatment for biological-experienced CD. Further studies are

Table 3 Adverse events during ustekinumab treatment

Adverse event
Patients
(n)

Discontinued treatment (n of
patients)

Infections
Fever 2 No
Herpes simplex

infection
1 No

Pneumonia 1 No
Crohn’s-related
Subocclusion 3 Yes (2)
Perianal disease 2 No

Other
Anemia 1 No
Asthma 1 No
Reduction of visual

acuity
1 Yes (1)

Skin reactions 2 No
Abdominal pain and

weight loss
1 No

Arthralgia 1 No
Alopecia 1 No
Lymphadenopathy 1 No
Nephrolithiasis 1 No
Edema of the legs 1 No
Abortion 1 No

Figure 3 Kaplan–Meier survival analysis showed persistence at 12 months of treatment.
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needed to determine the most appropriate place of ustekinumab
in the treatment algorithm for CD.
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