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Abstract 
The treatment of patients with moderate to severe Crohn’s disease [CD] is still challenging. Therapeutic options include steroids, immunosup-
pressants, anti-TNFα agents, vedolizumab, and ustekinumab. Ustekinumab is a monoclonal antibody blocking the p40 subunit of IL-12 and IL-23. 
It showed to be effective and safe in randomised clinical trials and real-life studies and is currently approved for the management of CD patients 
who are naive to biologics and those who have already been treated with such medications. However, to date, a detailed and approved thera-
peutic algorithm is not available. The aim of this review is to report the most recent and updated data on the efficacy and safety of ustekinumab 
for the treatment of patients with moderate to severe CD and to define the optimal management of these patients.
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1.  Introduction
Crohn’s disease [CD] is a chronic inflammatory bowel disease 
[IBD] that can affect the entire gastrointestinal tract from the 
mouth to the anus.1 CD is a progressive condition and can 
lead to bowel damage with the onset of abscesses, fistulas, 
and strictures, negatively impacting on patients’ quality of 
life.2 The introduction of biologic drugs has definitely revo-
lutionised the management of these patients by significantly 
improving the course of the disease.2 The current therapeutic 
armamentarium for managing moderate-severe CD includes 
steroids, immunosuppressants [thiopurine and metho-
trexate], anti-TNFα agents [infliximab, adalimumab, and 
certolizumab], anti-integrins [vedolizumab and natalizumab], 
and an anti-interleukin 12-23 [ustekinumab].3 Ustekinumab 
is a fully human immunoglobulin monoclonal antibody 
blocking the p40 subunit of IL-12 and IL-23.4 It was ap-
proved by the U.S. Food and Drug Administration [FDA] and 
by the European Medicines Agency [EMA] for the treatment 
of CD in 2016.5,6 The purpose of this review is to summarise 
the available data on the efficacy and safety of ustekinumab 
for the treatment of patients with moderate-severe CD and to 
position this drug within the therapeutic algorithm.

2.  Methods
We searched in PubMed, Cochrane Library, and Web of Science 
databases to identify all studies reporting data on efficacy and 
safety of ustekinumab in CD patients up to September 2021. 
The following Medical Subject Heading [MeSH] terms alone 
or matched with the Boolean operators ‘AND’ or ‘OR’ were 
used: ‘Crohn Disease’, ‘CD’, ‘inflammatory bowel disease’, 
‘IBD’, ‘ustekinumab’, and ‘anti-IL-12/IL-23’. Three authors 

[FD, LPB, and SD] independently scrutinised titles and ab-
stracts to identify eligible studies. Then, full-text articles were 
examined for inclusion. Abstracts from major international 
congresses [e.g., Digestive Disease Week, ECCO Congress, 
and United European Gastroenterology Week] were also 
checked to identify additional studies. Finally, we accurately 
evaluated the reference lists of the included studies for any 
further relevant work.

2.1.   Efficacy data from randomised clinical trials 
and real-life studies
A phase 2a, randomised, placebo-controlled trial was con-
ducted by Sanborn and colleagues between 2004 and 2006.7 
CD patients were randomised to receive placebo, ustekinumab 
90 mg subcutaneously, or ustekinumab 4.5 mg/kg intraven-
ously. Interestingly, clinical response and clinical remission at 
Week 6 were achieved in a higher proportion of subjects in 
the intravenous arm than in the subcutaneous arm [62.0% 
vs 36.0% and 31.0% vs 14.0%, respectively]. A randomised, 
placebo-controlled, phase 2b study evaluated the efficacy and 
safety of ustekinumab in patients with CD.8 During the in-
duction phase, 526 patients were randomised to receivethree 
different doses of intravenous ustekinumab [1 mg, 3 mg, or 
6 mg per kilogram of body weight] or placebo. Responders 
were randomised in the maintenance study to receive 
ustekinumab 90 mg subcutaneously or placebo at Week 8 and 
Week 16. The proportion of patients who achieved the pri-
mary endpoint of clinical response (≥100-point decrease from 
the baseline Crohn’s Disease Activity Index [CDAI] score) at 
Week 6 was significantly higher in subjects treated with intra-
venous ustekinumab 6  mg/kg than in placebo arm [39.7% 
vs 23.5%, p  =  0.005]. No significant difference was found 
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with lower ustekinumab concentrations. Similarly, clinical re-
sponse at Week 22 was achieved in a higher proportion of 
patients undergoing ustekinumab treatment compared with 
placebo [69.4% vs 42.5%, p < 0.001].

Ustekinumab proved to be effective for treating patients 
with moderate-severe CD in two phase 3, randomised, 
placebo-controlled, 8-week induction trials [UNITI-1 and 
UNITI-2] and one phase 3, randomised, placebo-controlled, 
44-week maintenance trial [IM-UNITI] [Table 1].9 UNITI-1 
included patients who had already been unsuccessfully 
treated with an anti-TNFα, and in UNITI-2, patients who 
were naive to anti-TNFα or who were not definable as pri-
mary or secondary non-responders to anti-TNFα were re-
cruited. Patients completing induction studies were enrolled 
in the maintenance trial. In UNITI-1 and UNITI-2, patients 
were randomised 1:1:1 to receive a single intravenous infu-
sion of 130 mg of ustekinumab, a weight-range–based dose 
of 6 mg of ustekinumab per kilogram of body weight, or pla-
cebo. Subjects who responded to induction with ustekinumab 
at Week 8 were randomised again 1:1:1 in the maintenance 
trial to receive 90 mg subcutaneous ustekinumab every 8 or 
12 weeks or placebo.9 All patients who met loss of-response 
criteria [CDAI score ≥220 or an increase from their baseline 
CDAI score of ≥100 points] in the maintenance trial under-
went dose adjustment. The primary endpoint of both induc-
tion trials was clinical response at Week 6, defined as a CDAI 
score <150 or a decrease of at least 100 points in CDAI score 
from baseline. On the other hand, clinical remission at Week 
44 [CDAI score <150] was the primary endpoint in the main-
tenance trial. In total, 1369 patients were enrolled in the in-
duction trials and 1281 continued in the maintenance phase. 
A  significantly higher proportion of patients treated with 
intravenous ustekinumab at the dose of 130 mg or 6 mg/kg 
achieved the primary endpoint in the induction studies com-
pared with placebo arm [34.3% and 33.7% vs 21.5% in 
UNITI-1, p = 0.002 and p = 0.003, respectively; 51.7% and 
55.5% vs 28.7% in UNITI-2, p < 0.001 for both compari-
sons]. Patients receiving intravenous ustekinumab 6  mg/kg 
had numerically higher rates of clinical response and clinical 
remission and higher serum drug concentrations [6.4 μg per 
millilitre vs 2.1 μg per millilitre in UNITI-1 and 6.3 μg per 
millilitre vs 2.0 μg per millilitre in UNITI-2] compared with 
those treated with intravenous ustekinumab 130 mg at the 
end of induction phase, justifying the use of this posology. 

Similarly, in the maintenance trial, clinical remission was 
achieved in a significantly higher proportion of patients 
treated with 90 mg subcutaneous ustekinumab every 8 or 12 
weeks than placebo [53.1% and 48.8% vs 35.9%, p = 0.005 
and p  =  0.04, respectively]. Interestingly, mean C-reactive 
protein and faecal calprotectin values remained unchanged 
or were reduced from baseline in a greater proportion of 
ustekinumab-treated patients than placebo.9 The clinical and 
biochemical improvements could be seen as early as the third 
week of starting ustekinumab treatment.9 Recently, the results 
of the IM-UNITI long-term extension [LTE] trial have been 
published reporting the 5-year efficacy data of ustekinumab 
in CD.10 All patients who completed the maintenance study 
were eligible for the LTE phase. Patients treated with pla-
cebo were discontinued and no dose adjustment was allowed. 
In total, 237 patients entered the LTE study and about half 
of them [124/237; 52.3%] completed the 5-year follow-up. 
At Week 252, clinical remission was achieved by 28.7% of 
patients treated with ustekinumab every 12 weeks and by Ta
b
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34.4% of those treated every 8 weeks. Furthermore, the 48-
week results of the STARDUST trial are available.11 This is 
an ongoing, phase 3b, randomised trial, which compares the 
efficacy of ustekinumab in CD patients who have failed at 
least one biologic therapy by stratifying them according to 
different management strategies [standard care vs treatment 
target]. The primary endpoint of endoscopic improvement at 
Week 48 (≥50% reduction in Simple Endoscopic Score-CD 
[SES-CD] vs baseline) was achieved in a similar proportion 
of patients in the treatment target group and in the con-
trol arm [33.6%% vs 28.5%, p  > 0.05]. Likewise, rates of 
corticosteroid-free clinical remission were not different be-
tween the study groups [56.4% and 63.3%, p >  0.05].

So far, SUSTAIN is the study with the highest number of pa-
tients [463] which has evaluated the efficacy of ustekinumab 
in a real-life setting of CD patients [Table 2].12 Clinical remis-
sion and clinical response were found in a high proportion of 
subjects at Week 16 [56.0% and 70.0%] and the probabil-
ity of maintaining the drug after 1 year of therapy exceeded 
80.0%. The Initiative on Crohn and Colitis [ICC] Registry 
is a Dutch prospective registry of IBD patients starting new 
therapies for IBD.13 This registry reports efficacy data from 
252 patients with CD treated with ustekinumab and followed 
up for 2 years. About one-third of patients [34.0%] was in 
clinical remission without the use of steroids after 2 years of 
therapy. In addition, one-fifth of patients [21.5%] achieved 
biochemical remission at Week 104. Real-world long-term ef-
ficacy data of ustekinumab in CD have also been reported in 
the Spanish ENEIDA registry.14 Over 400 CD patients were 
treated with ustekinumab and recruited in the study. After 
1 year of treatment, two-thirds of patients who were in clin-
ical disease activity at baseline (Harvey-Bradshaw Index 
[HBI] >4) achieved clinical remission [290/295, 64.4%]. In 
about half of the patients there was a normalisation of fae-
cal calprotectin values at Week 52 [54.0%]. A retrospective, 
observational, multicentre study by GETECCU evaluated 
the efficacy of re-induction with intravenous ustekinumab in 
53 patients successfully treated with ustekinumab and who 
then experienced a loss of response [HBI ≥5].15 Surprisingly, 
about half of the subjects [23, 43.4%] achieved clinical re-
mission [HBI ≤4] at Week 16 after re-induction and no in-
fusion reactions or additional adverse events [AEs] were 
observed. Fumery et  al. instead investigated the efficacy of 
the treatment regimen with ustekinumab every 4 weeks in 
patients who had lost response to therapy every 8 weeks.16 
After 2 months, approximately one-third and two-thirds of 
patients achieved clinical response [61/100, 61.0%] or clin-
ical remission [31, 31.0%], respectively. Instead, after a mean 
follow-up of 8 months, the majority of patients [61.0%] were 
still on ustekinumab and approximately half of the subjects 
[49.0%] were in steroid-free clinical remission.

2.2.   Safety data from randomised clinical trials 
and real-life studies
In UNITI-1, the percentages of adverse events [AEs] were 
similar between ustekinumab 130  mg, ustekinumab 6  mg/
kg, and placebo [64.6%, 65.9%, and 64.9%, respectively]. 
Similarly, no significant difference in the rate of serious 
AEs was found [4.9%, 7.2%, and 6.1%, respectively]. In 
UNITI-2, patients treated with ustekinumab and those in the 
placebo arm had comparable rates of AEs [50.0%, 55.6%, 
and 54.3%] and serious AEs [4.7%, 2.9%, and 5.8%]. At the Ta
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end of the maintenance study, incidence of AEs and serious 
AEs was similar among patients treated with ustekinumab 
every 8 weeks, ustekinumab every 12 weeks, and placebo 
[81.7%, 80.3%, and 83.5% and 9.9%, 12.1%, and 15.0%, 
respectively]. The most frequent AEs were arthralgia, head-
ache, nasopharyngitis, and exacerbations of CD. Importantly, 
in the IM-UNITI LTE trial the number of safety events per 
100 patient-years was not statistically different in placebo 
and combined ustekinumab groups regarding AEs [440.3 vs 
327.6], serious AEs [19.3 vs 17.5], infections [99.8 vs 93.8], 
and serious infections [3.9 vs 3.4].10 Of note, the incidence 
of malignancies per 100 patient-years was 1.70 in the pla-
cebo group and 1.06 in the combined ustekinumab group, 
accounting for a total of 10 malignancies [excluding non-
melanoma skin cancer] during the study period. In the ICC 
registry, 81 possibly and 18 probably related AEs were noted 
during the study period.13 The most common AEs were head-
ache, skin reaction, and musculoskeletal complaints. Severe 
infections occurred in 13 patients [53.8% of patients were 
simultaneously treated with an immunosuppressant] and ma-
lignancies were diagnosed in three cases [two patients were 
concurrently treated with a thiopurine]. One death unrelated 
to the drug was also detected. In the ENEIDA registry, AEs 
were detected in only a small percentage of patients [14.7%] 
and consisted mainly of bacterial infections [34.0%].14

2.3.   Pharmokinetics and pharmacodynamics
Drug concentration analysis from pivotal induction clinical 
trials showed that ustekinumab concentration at Week 8 in 
the 130 mg- or 6  mg/kg-dose groups were comparable be-
tween UNITI-1 and UNITI-2 [2.1  mg/mL and 6.4  mg/Ml 
vs 2.0  mg/mL and 6.3  mg/mL, respectively].17 Steady state 
was achieved after the second maintenance dose and mean 
ustekinumab concentrations were on average 3-fold higher in 
the every Week 8 group than in the every Week 12 group [2.0-
2.2 µg/mL vs 0.6-0.8 µg/mL]. Ustekinumab serum levels were 
not affected by any combination therapy with thiopurine or 
methotrexate. Interestingly, patients with higher drug concen-
trations were associated with higher rates of clinical [55.3% 
and 70.8% in the two lower quartiles vs 77.1% and 81.3% 
in the two higher quartiles, p = 0.002], endoscopic [24.0%, 
19.2%, and 28.0% in the three higher quartiles vs 7.7% in 
the lowest quartile, p  =  0.054], and biochemical (median 
C-reactive protein [CRP] concentrations at Week 54 were 
3.3 mg/L, 3.3 mg/L and 2.7 mg/L in the three higher quar-
tiles vs 10.4 mg/L in the lowest quartile, p = 0.008) remission. 
Subjects with ustekinumab concentrations ranging from 0.8 
to 1.4  mg/mL or greater were more likely to be in clinical 
remission than those with lower drug values. Antibodies to 
ustekinumab were found in only 27 patients [2.3%] and then 
were no longer identified at subsequent dosages. They were 
not related to AEs or injection site reactions. In a real-life 
study by Battat et al., patients with endoscopic response to 
treatment had a higher mean drug concentration value than 
those without endoscopic response [4.7 μg/mL vs 3.8 μg/mL, 
p = 0.03].18 Additionally, patients with high drug concentra-
tions [>4.7 μg/mL] had higher endoscopic response rates at 
Week 26 and lower CRP concentrations than patients with 
lower drug levels. No anti-ustekinumab antibodies were iden-
tified among the 62 enrolled subjects. On the other hand, in a 
multicentere cross-sectional study investigating the impact of 
ustekinumab therapeutic drug monitoring [TDM] on clinical 
decision making, therapeutic decisions were not influenced 

by TDM [p = 1.0] and drug concentrations were not associ-
ated with clinical disease outcomes.19 Similarly, a retrospect-
ive study by Mechie et al. showed that ustekinumab serum 
concentrations did not affect disease outcomes.20 To date, the 
desirable threshold for maintenance levels of ustekinumab is 
not known and further studies are needed to define the role of 
TDM on disease monitoring and management.

2.4.   Specific situations
2.4.1.   Pregnancy
The Pregnancy in Inflammatory bowel disease And Neonatal 
Outcomes [PIANO] study was a multicentric prospective 
observational study enrolling 1490 pregnant IBD women 
[18 treated with ustekinumab] [Table 3].21 There were 
1431 live births [96%]. Among the 18 patients treated with 
ustekinumab, no increased risk of congenital malformations, 
spontaneous abortions, preterm birth, low birthweight, or 
infections over the first year of life was reported. A French 
multicentre retrospective study evaluated the maternal and 
fetal outcomes of 29 pregnant women on ustekinumab ther-
apy.22 Most of the pregnancies led to live births [26, 90.0%], 
whereas spontaneous abortions [2, 7.0%] or elective termin-
ation [1, 3.0%] occurred in a limited proportion of cases. 
The incidence of prematurity, spontaneous abortion, con-
genital malformations, and maternal complications was 
comparable to that of patients treated with anti-TNFα. The 
DUMBO prospective registry is also noteworthy.23 It is an 
ongoing Spanish multicentre initiative to evaluate the out-
comes of pregnant women with IBD. To date, 433 patients 
have been recruited in this study, including 17 women re-
ceiving ustekinumab. SAEs occurred in four pregnancies ex-
posed to ustekinumab but were judged non-related with the 
drug. In the multivariate analysis, adjusted by disease activ-
ity, patients treated with biologics were not associated with 
higher risk of SAEs (odds ratio [OR] = 0.8; 95% confidence 
interval [CI] = 0.2-0.3].

2.4.2.  Paediatric patients
The pharmacokinetics, safety/tolerability, and efficacy of 
ustekinumab in paediatric CD population were assessed in 
the UniStar phase 1, multicentre study.24 A  total of 44 pa-
tients aged 2 to 17 years [body weight ≥10 kg] were random-
ised 1: 1 to receive intravenous ustekinumab at the dose of 
130 mg vs 390 mg in patients ≥40 kg or 3 mg/kg vs 9 mg/
kg in patients <40 kg. After the induction dose, all patients 
received at Week 8 a single subcutaneous ustekinumab dose 
based on body weight [90 mg in patients ≥40 kg or 2 mg/ kg 
in patients <40 kg]. Serum ustekinumab concentrations were 
generally similar to those in adult patients except for children 
with a body weight <40 kg who had lower concentrations. 
Overall, 22.0% and 16.0% of patients in the low-dose group 
and 29.0% and 11.1% in the high-dose arm achieved clin-
ical [PCDAI <10] and endoscopic [SES-CD ≤2] remission at 
Week 16. Approximately three-quarters of patients [73.0%] 
experienced at least one AEs, and serious AEs were reported 
more in the low-dose group than in the high-dose group 
[26.0% vs 5.0%] and consisted mainly of CD exacerbations. 
Furthermore, a retrospective cohort study by Kim and col-
leagues reported the long-term efficacy data of ustekinumab 
in 38 paediatric CD patients previously exposed to anti-
TNFα.25 Median duration on ustekinumab therapy was 62 
weeks and most patients achieved clinical remission [60.5%] 
at the last available follow-up.
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2.4.3.  Elderly
A retrospective cohort study by Garg et al. enrolled 117 CD 
patients treated with ustekinumab, by stratifying them into 
elderly [age ≥65 years] and non-elderly [<65 years].26 No sig-
nificant difference was found in the rate of steroid-free re-
mission and mucosal healing between elderly and non-elderly 
groups [30.0% vs 54.1%, p  =  0.22 and 25.9% vs 29.5%, 
p  =  0.74, respectively]. Moreover, infusion reactions [2.6% 
vs 6.4%, p = 0.77], infections [5.2% vs 7.7%, p = 0.7], and 
postsurgical complications [0.0% vs 6.7%, p = 0.99] occurred 
in a similar proportion between the study arms. Instead, a 
prospective multicentre cohort study investigated the impact 
of patient age and comorbidities on safety and efficacy out-
comes in 207 ustekinumab-treated patients.27 Age at baseline 
[≥60  years or <60  years] was not associated with efficacy 
(hazard ratio[HR] 0.977, 95% CI 0.955-1.000, p  =  0.054) 
and safety [HR 0.987, 95% CI 0.956-1.018 p = 0.397] out-
comes, whereas comorbidity (assessed using the Charlson 
Comorbidity Index [CCI]) was an independent predictor of 
hospitalisation [OR 1.621, 95% CI 1.034-2.541, p = 0.035].

2.4.4.  Operated patients
Tursi et  al. reported promising data on the efficacy of 
ustekinumab in post- operative CD recurrence.28 Fifteen pa-
tients with active CD [defined as HBI ≥5 or Rutgeert’s score 
≥2] already treated with anti- TNFα agents or vedolizumab 
were included. After a median follow-up time of 6 months, 12 
patients [80.0%] achieved clinical remission [HBI ≤4] and 11 
patients [73.3%] reached mucosal healing [Rutgeert’s score 
≤1]. Another multicentre retrospective cohort study com-
pared the rate of endoscopic post-operative recurrence [POC] 
in 63 CD patients treated with ustekinumab or azathioprine.29 
A propensity score analysis was applied to compare the two 
groups. After 6 months, endoscopic POR occurred in a lower 
rate in the ustekinumab arm than in the azathioprine group 
[28.0% vs 54.5%, p = 0.029].

2.4.5.  Strictures
A post-hoc analysis of three large CD clinical trial pro-
grammes described the clinical and endoscopic outcomes 
of 150 CD patients with strictures after treatment with 
infliximab, ustekinumab, or azathioprine.30 Strictures were 
defined according to the Simple Endoscopic Score for Crohn’s 
Disease [SES-CD]. After 1 year of treatment, more than half 
of the patients with non-passable stenosis [62.5%] achieved 
resolution of the stricture or an improvement in the stricture 
that was passable. Clinical remission and endoscopic remis-
sion were detected in 52.4% and 37.5% of patients at the end 
of the study, respectively. However, a significant lower rate of 
clinical improvement was found in patients with non-passable 
strictures at baseline compared with those with passable or 
no strictures [adjusted odds ratio 0.17, 95% CI 0.03–0.99, 
p = 0.048]. A recent pilot study by El Oauli et al. reported 
data about 15 CD patients with stricturing disease treated 
with ustekinumab.31 All patients continued ustekinumab after 
6 months of therapy, but 18.0% and 40.0% of them required 
dose escalation or a corticosteroid course, respectively.

2.4.6.   Perianal disease
The efficacy of ustekinumab for the management of peri-
anal disease in CD patients was evaluated in the phase 2 
CERTIFY study and in the UNITI induction trials.32,37 Up to Fi
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15.5% of patients included in these studies had active peri-
anal disease at baseline [defined by physical examination]. 
Fistula response [≥50% reduction in draining fistulas] and 
complete fistula resolution [100% reduction] were assessed 
after 8 weeks of ustekinumab therapy. The overall rate of fis-
tula response to ustekinumab was numerically higher in pa-
tients treated with ustekinumab compared with the placebo 
group [26.0% vs 16.9%, p = 0.14]. Similarly, a higher pro-
portion of ustekinumab-treated patients experienced fistula 
resolution than those receiving placebo at Week 8 [24.7% 
vs 14.1%, p  =  0.07]. In the IM-UNITI LTE study, 61/567 
ustekinumab-treated patients had active perianal disease at 
baseline.10 After 5 years of follow-up, most patients with data 
available [24/31, 77.4%] experienced fistula response [de-
fined as a ≥50% reduction in the number of draining fistulas]. 
A French multicentre retrospective cohort study was specific-
ally designed to assess the efficacy of ustekinumab in perianal 
CD.33 The primary endpoint of this study was clinical success 
at 6 months defined as resolution of perianal disease with no 
need for specific medical or surgical therapy. Among the 148 
patients with active perianal disease at baseline, the primary 
endpoint was achieved in 57 cases [38.5%] after treatment 
with ustekinumab at the standard dose. Finally, a systematic 
review and meta-analysis by Attauabia et  al. reported the 
efficacy of ustekinumab in perianal CD from nine observa-
tional cohort studies.38 The cumulative response and remis-
sion rates after 8 weeks of treatment were 41.0% and 17.1%, 
respectively. Interestingly, the response rates were higher after 
54 weeks of treatment whereas the remission rates remained 
stable [55.9% and 16.7%, respectively].

2.4.7.   Extraintestinal manifestations
A post-hoc analysis of the UNITI trials evaluated the efficacy 
of ustekinumab for the treatment of extraintestinal manifest-
ations [EIMs] in CD.34 The primary outcome was the overall 
EIM resolution between ustekinumab and placebo-treated 
patients at Week 6, and the secondary outcome was the over-
all EIM resolution in both arms at Week 52. In total, 504 
patients experienced EIMs and were included in the analysis. 
Most patients had one EIM [36.0%] and the most frequent 
EIMs at baseline were arthritis or arthralgia [50.1%], ery-
thema nodosum [3.0%], iritis or uveitis [2.4%], and pyoderma 
gangrenosum [0.5%]. No significant improvement in EIMs 
was seen in ustekinumab-treated patients compared with pla-
cebo at Week 6 [36.9% vs 39.1%, p = 0.564]. Similarly, there 
was no statistically significant difference at Week 52 [76.4% 
vs 80.0%, p = 0.542]. In addition, a similar proportion of de 
novo EIMs was found at Week 52 between ustekinumab and 
placebo arms [1.1% vs 0.0%, p  >  0.05]. Of note, a recent 
systematic review by Guillo and colleagues including nine 
studies [eight retrospective and one prospective] investigated 
the efficacy of ustekinumab for the management of EIMs 
in IBD.39 Ustekinumab showed to be effective for treating 
arthralgia and psoriatic arthritis. A high rate of response to 
ustekinumab was found also in patients with dermatological 
manifestations [e.g., psoriasis, pyoderma gangrenosum, and 
erythema nodosum], but no efficacy was detected in subjects 
with axial spondyloarthritis. Moreover, Tursi and colleagues 
reported their experience with 24 patients with IBD and EIMs 
[17 rheumatological manifestations, five dermatological mani-
festations, one uveitis, and one sclerosing cholangitis] treated 
with ustekinumab.35 After a mean follow-up of 6  months, 
almost all CD patients treated with ustekinumab reached a 

favourable outcome of EIMs. A multicentre case series evalu-
ated the efficacy of ustekinumab for the management of differ-
ent types of anti-TNF refractory cutaneous lesions in 19 IBD 
patients.36 Ustekinumab showed to be effective in inducing 
remission of metastatic CD [in five cases], erythema nodosum 
[in four cases], and pyoderma gangrenosum [in three cases].

2.5.   Comparison between ustekinumab and other 
biologic drugs
A post-hoc analysis of randomised clinical trials, conducted 
by Narula et  al., compared the efficacy and rapidity of ac-
tion of infliximab and ustekinumab in 420 biologic-naïve CD 
patients [Table 4].40 Disease outcomes were rates of clinical 
response, clinical remission, and decreased faecal calprotectin 
after 6 weeks of therapy. Interestingly, no significant differ-
ences were found in the rate of clinical response [58.4% vs 
54.9%], clinical remission [44.9% vs 37.9%], or improve-
ment in faecal calprotectin [42.3% vs 34.7%] between 
infliximab and ustekinumab groups. Comparative data be-
tween ustekinumab and vedolizumab as second-line therapy 
after failure of an anti-TNF in CD come from the Dutch ICC 
registry.41 Corticosteroid-free clinical remission [HBI ≤4] and 
biochemical remission [defined as a CRP ≤5 mg/L and a faecal 
calprotectin ≤250 µg/g] were evaluated in 128 vedolizumab- 
and 85 ustekinumab-treated CD patients after at least 1 year 
of therapy. Data analysis, adjusted for confounding factors, 
revealed that patients treated with ustekinumab had a higher 
rate of steroid-free clinical remission [OR: 2.58, 95% CI: 
1.36-4.90, p = 0.004] and biochemical remission [OR: 2.34, 
95% CI: 1.10-4.96, p  = 0.027] compared with patients re-
ceiving vedolizumab. On the other hand, no significant differ-
ence between the two drugs was found in infection rate [OR: 
1.26, 95% CI: 0.63-2.54, p = 0.517], AEs [OR: 1.33, 95% CI: 
0.62-2.81, p = 0.464], or hospitalisations [OR: 0.67, 95% CI: 
0.32-1.39, p = 0.282]. 
Another study by Townsend et  al. compared the 12-month 
efficacy of ustekinumab and vedolizumab in anti-TNF-
refractory CD.42 A  total of 130 patients [85 treated with 
vedolizumab and 45 with ustekinumab] were recruited. 
After adjusting for confounding factors, ustekinumab was 
showed a higher proportion of steroid-free remission than 
vedolizumab at both 2 months [OR: 2.79, 95% CI: 1.06-7.39, 
p  =  0.038] and 12 months [OR: 2.01, 95% CI: 0.89-4.56, 
p  = 0.095]. Furthermore, ustekinumab ensured greater per-
sistence towards therapy than vedolizumab after 12 months of 
follow-up [84.4% vs 61.5%, p = 0.007]. These data were also 
confirmed by Manlay and colleagues in a propensity study of 
312 CD patients treated with ustekinumab or vedolizumab 
refractory to anti-TNF therapy [ustekinumab  =  224 and 
vedolizumab = 88].43 Interestingly, a multicentre retrospective 
cohort study by Albshesh et al. compared vedolizumab and 
ustekinumab as third-line treatment in CD patients.44 In total, 
204 non-responders to anti-TNFα agents were included. 
Three-quarters of the patients [76.0%] were treated with 
vedolizumab as second-line and ustekinumab as third-line 
therapy [group A], and the remaining patients [24.0%] were 
treated first with ustekinumab and then with anti-integrin 
[group B]. The primary outcome of clinical response at Weeks 
16–22 [defined by a reduction of HBI ≥3] occurred in a simi-
lar proportion between the study groups [55.5% vs 56.2%, 
p = 0.9]. SEAVUE was the first head-to-head, multicentre, con-
trolled, randomised trial comparing the efficacy and safety of 
ustekinumab and adalimumab in 386 biologic-naïve adult pa-
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tients with moderate-severe CD.45 Subjects were randomised 
1:1 to ustekinumab [6 mg/kg intravenously for the induction 
phase and then ustekinumab 90 mg subcutaneously every 8 
weeks for maintenance] or adalimumab [160/80 mg subcuta-
neously at Weeks 0 and 2 and then 40  mg subcutaneously 
every 2 weeks]. The primary endpoint was clinical remission 
at Week 52 [defined as CDAI <150]. No difference between 
ustekinumab and adalimumab was identified in the rate of 
clinical remission at Week 52 [65% vs 61%; 95% CI: -5.5%-
13.5%, p = 0.417]. In addition, ustekinumab and adalimumab 
had a similar proportion of corticosteroid-free clinical remis-
sion [28.5% vs 30.7%, p = 0.485] and endoscopic remission 
[60.7% vs 57.4%, p = 0.631] at Week 52. Regarding safety, 
no significant differences in the number of AEs [80.1% vs 
77.9%] or serious AEs [13.1% vs 16.4%] were reported. 
However, ustekinumab-treated patients had a numeric-
ally lower rate of injection site reactions [1.0% vs 10.3%] 
and infections [34.0% vs 40.5%]. Despite these promising 
data, it is important to point out that patients enrolled in the 
adalimumab arm were not allowed weekly drug optimisation, 
thus preventing firm conclusions from being drawn. A retro-
spective Australian population-based study evaluated persist-
ence of biologic agents in IBD.46 Nearly 3000 patients treated 
with anti-TNFα, ustekinumab, or vedolizumab were included 
and followed for 8219 person-years. Ustekinumab showed a 
higher persistence rate in CD at 12 months compared with 
vedolizumab, infliximab, and adalimumab [80.0% vs 73.5%, 
68.1%, and 64.2%, respectively, p = 0.01].

3.  Discussion
Accumulating evidence has shown the efficacy and safety of 
ustekinumab for the treatment of CD in both randomised 
clinical trials and real-life experiences. Ustekinumab is cur-
rently approved for use in patients with moderate-severe CD 
as first- or second-line therapy.3 However, a commonly valid-
ated algorithm for its use is not yet available and patient man-
agement is becoming increasingly personalised and tailored.47 
Direct comparative studies among the biologic drugs are lack-
ing, making the therapeutic decision challenging. The only 
available head-to-head trial among CD-approved molecules 

revealed no significant differences between ustekinumab and 
adalimumab, supporting use in both naive and anti-TNF-
treated patients.45 Ustekinumab is a drug with a rapid mech-
anism of action, poor immunogenicity, and high safety profile, 
so it may be adopted in case of clinical disease activity in order 
to allow a rapid benefit for the patient, or in high-risk popu-
lations such as the elderly with multiple comorbidities.40 A re-
cent systematic review and network meta-analysis, including 
15 phase 2 and phase 3 randomised, controlled trials, showed 
that ustekinumab was ranked highest for induction of clin-
ical remission compared with vedolizumab [SUCRA 0.58 vs 
SUCRA 0.45].48 Ustekinumab and vedolizumab have equally 
good safety profiles, but ustekinumab has a faster mechanism 
of action and appears to be more effective than anti-integrin, 
based on indirect studies. Although the current evidence does 
not preclude the use of vedolizumab as first- or second-line, 
we suppose that ustekinumab should be preferred and used 
before vedolizumab in patients with CD [Figure 1]. Moreover, 
costs are still a limiting factor in drug choice and ustekinumab 
is more expensive than anti-TNF agents [$33,798 in the 
first year vs ~ €6,000 per year].49–51 Instead, no differ-
ence in total costs [indirect and direct] was found between 
vedolizumab and ustekinumab [€97,561.08 vs €98,554.66].52 
The ustekinumab patent is expected to expire by the end of 
2023 in the USA and early 2024 in Europe.53 Ustekinumab 
biosimilars are already being tested, significantly impacting 
on the cost-effectiveness of the drug [Figure 2].54

It is worth underlining that therapeutic decisions are in-
creasingly personalised, based on various factors such 
as extraintestinal manifestations, age of the patient, 
comorbidities, and oncological history. To date, there is still 
little evidence in paediatric patients or pregnant women. In 
these specific populations, anti-TNFs represent the therapeutic  
standard, but efficacy data of ustekinumab are promising 
and it can be considered a valid option in patients unsuccess-
fully treated with anti-TNF drugs.55–57 Ustekinumab has also 
proved to be effective for the management of EIMs. It is al-
ready approved and used by dermatologists and rheumato-
logists for the treatment of psoriasis and psoriatic arthritis, 
thus representing a valid alternative to traditional anti-TNF 
agents, unlike vedolizumab which has been associated with 

First-line

Ustekinumab

Ustekinumab

Ustekinumab

Vedolizumab

Vedolizumab

Vedolizumab

Vedolizumab

anti-TNFα

anti-TNFα

anti-TNFα

Second-line Third-line

Figure 1:  Proposed algorithm for use of ustekinumab in patients with moderate-severe active Crohn’s disease.
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poor results in this setting.6,58 Regarding the treatment of 
perianal disease, the main medical therapy is constituted by 
anti-TNFs, but several studies have reported the efficacy of 
ustekinumab indicating the need for further studies to con-
firm the use of the drug in this condition.59 Similarly, further 
studies are needed to define the role of ustekinumab in the 
treatment of patients with strictures or of operated individ-
uals in order to prevent the risk of recurrence. Finally, it is 
important to mention that there have been reports of biologic 
combination therapies, including ustekinumab + vedolizumab 
and ustekinumab + anti-TNF agents.60–63 This approach could 
be adopted in patients with EIMs. Sometimes biologic ther-
apy is able to control intestinal disease but has less effect on 
EIMs. Adding a second drug could lead to improved symp-
tom control. In this context, a balanced risk-benefit ratio is es-
sential and the choice of a very safe drug such as ustekinumab 
could be a winning option.

In conclusion, randomised clinical trials and real-life studies 
confirm the safety and efficacy of ustekinumab for treatment 
of moderate-severe Crohn’s disease. Ustekinumab can be used 
as first- or second-line therapy and is a reliable option in spe-
cific subpopulations such as the elderly and patients with 
extraintestinal manifestations. Further head-to-head trials be-
tween available biologic drugs are necessary to standardise 
the management of patients with Crohn’s disease.
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