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Introduction
Ustekinumab (UST) is a fully human immuno-
globulin G1κ monoclonal antibody that blocks 
the cytokines interleukin (IL)-12 and IL-23.1 It is 
indicated for the treatment of inflammatory bowel 
diseases (IBD), Crohn’s disease (CD), and 
Ulcerative Colitis (UC), in adult patients who 
have failed to conventional therapy or anti-tumor 
necrosis factor (TNF) therapy, and for whom 
conventional therapy or anti-TNF therapy is con-
traindicated.2,3 UST dosing as per the European 
label consists of an intravenous (IV) induction 

dose at week 0 of approximately 6 mg/kg and a 
maintenance dose of 90 mg subcutaneous (SC) 
every 8 weeks (q8w) or every 12 weeks (q12w).

Some real-world studies have been concluded 
that, 20–40% of patients with IBD treated with 
anti-TNF, may undergo dose escalation due to 
loss of response.4,5 Approximately 60–80% of 
them achieve response again.6,7 UST have also 
shown clinical effectiveness in real-world stud-
ies,8,9 but as with anti-TNF drugs, some patients 
may lose response over time or need a higher dose 
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to achieve it, especially those refractories to sev-
eral drugs. In this context, a range of strategies 
have been used, most commonly reducing the 
interval between doses, or giving a new dose of 
induction (reinduction), or a combination of 
both. Response rates reported with these strate-
gies are variable, but most studies report recap-
ture of response in around 60% of patients.10 
Alternatively, in clinical practice, UST IV main-
tenance has also been proposed,11 but this strat-
egy has been less studied.

Therefore, the aim of our study was to analyze 
how effective and safe is ustekinumab IV mainte-
nance in patients with IBD with partial or com-
plete loss of response to UST SC dosing.

Methods

Study design and patient population
This is a unicentric observational, descriptive, and 
retrospective study that included patients with 
IBD under UST IV maintenance treatment for at 
least 12 weeks. The patients included had received 
at least three maintenance doses of UST IV. 
Patients whose follow-up had been lost during 
these 12 weeks or whose data in the electronic story 
were not completed were not included in the study.

At baseline, all patients included had active dis-
ease, assessed with the Harvey–Bradshaw Index 
(HBI) for CD patients or partial Mayo Score 
(pMS) for UC patients. Clinical activity was 
defined as an HBI > 4 or a pMS > 2 points. All 
patients signed the written informed consent 
before study initiation and after that, signed their 
agreement for publication.

The study was approved by the local ethics com-
mittee. All the medical records were analyzed in 
an anonymous way to prevent any identification.

Sample size
All patients who met the inclusion criteria were 
included in the study. No sample size was calcu-
lated as this was a preliminary and descriptive study.

Outcomes and definitions
The primary endpoint of the study was clinical 
remission at week 12, defined as either HBI ⩽ 4 
for CD or pMS ⩽ 2 for UC. Secondary endpoints 

included a reduction in objective markers of dis-
ease activity, fecal calprotectin (FCal) and 
C-reactive protein (CRP), and clinical response, 
defined as a decrease in HBI of at least 3 points 
for CD and a decrease in pMS of at least 3 points 
and 30% from baseline. FCal and CRP normali-
zation were considered when levels were <250 mg/
kg and <5 mg/L, respectively. UST trough levels 
were measured pre- and post-UST IV mainte-
nance. Adverse events were collected.

Statistical analysis
Demographic data and baseline disease charac-
teristics were reported for all patients. Categorical 
variables were presented as percentages and con-
tinuous variables were presented as mean with 
standard deviation or as median with interquar-
tile range (IQR) depending on the normality of 
the underlying distribution. Normal distribution 
was determined using the Shapiro–Wilk test. 
Statistical differences for HBI, pMS, FCal, CRP, 
and UST levels were assessed versus baseline 
using the Student’s t test or Wilcoxon rank sum 
test, according to the normality criteria. A two-
sided p value of 0.05 or less was considered statis-
tically significant. All data analyses were 
performed using IBM SPSS Statistics for 
Windows, version 24.0. [IBM]. The reporting of 
this study conforms to the STROBE statement12 
(Supplemental Appendix 2).

Results
We included 23 patients with a median age of 
43 years (IQR 32–50) and a median duration of 
disease of 12 years (IQR 5–21). A total of 82.6% 
(19/23) of patients had a diagnosis of CD, 
53.5% were active smokers, 30.4% had peria-
nal disease, and 39.1% had a previous history 
of intestinal resection. Most patients (87%, 
20/23) had been previously exposed to other 
biologics/small molecules and only three were 
bionaïve. Prior to UST IV maintenance 69.5% 
(16/23) of patients were treated with a reduced 
SC dosing interval, 56.5% (13/23) were treated 
with 90 mg q4w and 13% (3/23) with 90 mg 
q6w (Table 1).

Patients were escalated to IV UST dosing after a 
median duration of 14.7 months on SC mainte-
nance. Most patients were escalated to 130 mg IV 
every 4 weeks (18/23, 78.3%), three patients were 
treated with 260 mg IV q4w (13%), one patient 
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Table 1.  Clinical and demographic characteristics.

Baseline characteristics Patients (n = 23)

Age (years), median [IQR] 43 [32–50]

Gender, n (%)

  Male 11 (47.8)

  Female 12 (52.2)

Duration of disease (years), 
median [IQR]

12 [5–21]

IBD type

  Crohn’s disease, n (%) 19 (82.6)

  Ulcerative colitis, n (%) 4 (17.4)

Smoking, n (%) 10 (43.5)

Perianal disease, n (%) 7 (30.4)

Previous surgical 
interventions, n (%)

9 (39.1)

Steroids, n (%) 17 (73.9)

Concomitant 
immunosuppressors, n (%)

3 (13.0)

Previous treatments, n (%)

  Infliximab 16 (69.6)

  Adalimumab 14 (60.9)

  Vedolizumab 9 (39.1)

  Tofacitinib 3 (13.0)

  Certolizumab 1 (4.3)

  Golimumab 1 (4.3)

Number of biologics or previous JAKi, n (%)

  0 3 (13.0)

  1 6 (26.1)

  2 7 (30.4)

  3 5 (21.7)

  4 1 (4.3)

  5 1 (4.3)

Previous ustekinumab subcutaneous UST dosage 
frequency, n (%)

  Every 4 weeks 13 (56.5)

Baseline characteristics Patients (n = 23)

  Every 6 weeks 3 (13.0)

  Every 8 weeks 7 (30.4)

Albumin, median [IQR] 4.1 [3.7–4.4]

Alkaline phosphatase, median 
[IQR]

76.5 [64.8–110.3]

HBI, median [IQR] 10 [8–12]

pMS, median [IQR] 8.5 [7.5–9]

CRP basal (mg/L), median 
[IQR]

7.9 [5.0–13.3]

FCal Basal (mg/kg), median 
[IQR]

1497.4 [666–3970]

Subcutaneous UST trough 
levels (mcg/mL), median 
[IQR]

3.02 [0.7–5.8]

Subcutaneous UST treatment 
duration (months), median 
[IQR]

14.7 [5–26]

CPR, C-reactive protein; FCal, fecal calprotectin; HBI, 
Harvey–Bradshaw Index; IBD, Inflammatory Bowel 
Disease; IQR, interquartile range; JAKi, Janus kinase 
inhibitors; pMS, partial Mayo Score; UST, Ustekinumab.

(Continued)

Table 1.  (continued)

with 130 mg IV q6w (4.3%) and one patient with 
130 mg IV q8w (4.3%) (Table 2).

For CD patients, median baseline HBI was 10 
(IQR 8–12), after 12 weeks of treatment with 
UST IV, median HBI was reduced to 4 (IQR 
4–7) (p < 0.001) (Figure 1(a)). Four UC patients 
were included in the study and had a median 
pMS of 8.5 (IQR 7.5–9) at baseline, that 
decreased to 5.5 (IQR 4.75–6) after 12 weeks of 
treatment with UST IV (p = 0.002) (Figure 1(b)).

The primary endpoint of the study, clinical remis-
sion at week 12, was achieved by 43.5% of the 
patients (10/23). A total of 10 out of 19 patients 
with CD achieved clinical remission after 
12 weeks, and none with UC. The proportion of 
patients in clinical response after 12 weeks on 
ustekinumab IV maintenance was 82.6% (19/23) 
(Figure 2).

Regarding the 16 patients who had already failed 
increased SC dosing (either q4 or q6), 81.2% 
(13/16) experienced a clinical response and 
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Table 2.  Ustekinumab intravenous maintenance 
treatment.

IV Dose and frequency, n (%) Patients (n = 23)

130 mg q4w 18 (78.3)

130 mg q6w 1 (4.3)

130 mg q8w 1 (4.3)

260 mg q4w 3 (13)

IV, intravenous.

Figure 1.  Clinical effectiveness of ustekinumab intravenous maintenance. (a) Median HBI index concentration 
with interquartile range from baseline to week 12 in CD patients and (b) median partial Mayo Score 
concentration with interquartile range from baseline to week 12 in UC patients.
CD, Crohn’s disease; HBI, Harvey–Bradshaw Index; UC, Ulcerative Colitis.

Figure 2.  Proportion of patients in clinical remission and clinical response after 12 weeks of IV UST 
maintenance.
IV, intravenous; UST, Ustekinumab.

43.8% (7/16) achieved clinical remission with IV 
maintenance at week 12.

Objective markers of response were also evalu-
ated. FCal was decreased from a median baseline 
FCal of 1198.7 μg/g (IQR 638.5–3688.8) to a 
median value of 520.5 μg/g (IQR 276.0–1389.5) 
at week 12 (p = 0.005) (Figure 3(a)). Similarly, a 
significant decrease in serum CRP was observed, 
at baseline median CRP was 7.9 mg/L (IQR 5.0–
13.3), decreasing to a median of 3.9 mg/L (IQR 
0.9–9.0) at week 12 (p = 0.004) (Figure 3(b)).
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Median UST trough levels before IV mainte-
nance were 3.02 μg/mL (IQR 0.7–5.8), after IV 
maintenance median UST trough levels were 
increased to 11.45 μg/mL (IQR 7.2–19.9) 
(p < 0.001) (Figure 4).

The median duration of follow-up was 9.3 months 
(IQR, 4.4–13.6). At the end of follow-up all 
patients remained on IV UST maintenance. 
There were no adverse events recorded in any 
patient for the duration of the study.

Discussion
To our knowledge this is the study with the larg-
est population published with the main aim to 
assess the effectiveness and safety of UST IV dos-
age as maintenance treatment for patients with 
IBD who have lost response to SC ustekinumab 
treatment.

Ustekinumab is indicated for the treatment of 
CD and UC, and in real-word studies, it has been 
reported to have a clinical and endoscopic remis-
sion rate of 63% and 55%, respectively, for a year 
of follow-up.13 In two recent meta-analysis14,15 
this clinical remission rate for UC patients and for 
CD patients has been 37% and 31–47% at 1 year, 
respectively. Most patients included in these 
studies had already failed other biologics. In con-
trast, in bio-naive patients, clinical remission at 
1 year was higher, 82.2%.16

Similar to other biologic drugs, primary or sec-
ondary loss of response has been published with 
ustekinumab. In a recent meta-analysis,17 it has 

been estimated that in CD patients, the annual 
risk of loss of response to ustekinumab and dose 
escalation among primary responders was 21% 
and 25% per person-year, respectively. To main-
tain the response, some strategies have been 
described, reducing the interval between doses, 
giving a new dose of induction (reinduction), or a 
combination of both. Using these approaches, 
clinical response was regained in 50–58% (inter-
val reduction or IV reinduction) both in CD and 
UC patients.18,19 In the study by Heron et al.,20 
65 patients underwent only IV UST reinduction, 
and clinical remission off corticosteroids with bio-
chemical and/or endoscopic response was 
achieved in 31% of patients, and no serious 
adverse events were reported.

Nevertheless, maintenance with the IV UST dose 
has been less studied. The longest work is by 
Garcia-Alvarado et al.,21 who have also looked at 
this; it is a poster published at European Crohn´s 
and Colitis Organisation (ECCO) in 2022. A 
total of 79 patients were included. After, 12 weeks 
of the first IV dose, 43% of patients achieved clin-
ical remission and 59.5% achieved it at the end of 
follow-up. At the end of the follow-up, 81% of 
patients maintained the treatment. In the study 
by Hermida et al.,11 12 CD patients were included 
at weeks 26 and 52, and 60% and 64% of the 
patients were in clinical remission, respectively, 
using this strategy and without serious adverse 
events. In our study, most patients had been pre-
viously exposed to other biologics or small mole-
cules, and prior to ustekinumab IV maintenance, 
69.5% of patients were treated with a reduced SC 
dosing interval. 43.5% of the patients regained 

Figure 3.  (a) Median fecal calprotectin concentration with interquartile range at baseline and week 12 and  
(b) median C-reactive protein concentration with interquartile range at baseline and week 12.
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remission and 82.6% had a clinical response at 
12 weeks, which is the main relevance of this 
study. On the contrary, these patients would have 
had to switch to another treatment, and some of 
them had no other option. Obviously, it is a draw-
back for the patient to have to go to hospital but, 
on the other hand, the improvement in their con-
dition outweighs this disadvantage. The other 
question is how long you must keep up this dos-
age instead of changing back to SC. However, we 
consider that more patients are likely to regain 
clinical remission if the IV treatment is continued 
longer. We are currently following this cohort of 
patients to answer this question. There are other 
issues to consider: the dose to use as well as the 
interval of administration. Most patients were 
administered one vial of 130 mg with a 4-week 
interval, following the previous SC schedule. 
Only three patients received 260 mg, due to dis-
ease severity and only two patients were adminis-
tered treatment less regularly, due to a mild 
flare-up and patient’s preference so we main-
tained the same time interval. Also, it is important 
to emphasize that no adverse events were recorded 
in any patient for the duration of the study.

In our work, median UST trough levels were 
increased almost four-fold. This higher trough 
levels of UST in patients treated with the IV 

maintenance could explain the recapture of clini-
cal remission of patients who had lost response. It 
has been reported that a drug exposure–response 
relationship exists both in CD and UC patients 
treated with UST.22

Our study has some limitations that should be 
considered when interpreting the findings. First, 
like other real-world studies, it is a retrospective 
study, which could have led to overestimation of 
the positive response rate and underestimation of 
adverse events. Second, the small sample size and 
heterogeneity of UST IV infusions (dose and fre-
quency) impacts the validity of conclusions. 
Third, the follow-up period is limited, and there 
is not a SC ustekinumab comparative group. 
Fourth, there were no endoscopic or Magnetic 
Resonance data available for the assessment of 
mucosal healing or improvement. Furthermore, 
fecal calprotectin, PCR, and UST trough levels 
data were only available for a limited number of 
patients.

Conclusion
To conclude, our findings confirmed the effec-
tiveness and good safety profile of IV UST as 
maintenance treatment in IBD patients who have 
lost response to SC treatment due to its ablility to 

Figure 4.  Median UST through levels with interquartile range before and after UST IV maintenance.
IV, intravenous; UST, Ustekinumab.
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recapture response in 82.6% of the patients. 
Consequently, even though IV maintenance ther-
apy is outside the product license, it could be con-
sidered in this group of patients and proposed in 
hospital pharmacies. Nevertheless, new studies 
comparing the efficacy of both dosages are needed 
to establish the best option.

Declarations

Ethical approval and consent to participate
The study was conducted at the Digestive System 
Department of the University Hospital Virgen 
Macarena (Spain). The protocol was reviewed and 
approved by the Institutional Review board/
Independent Ethics Committee (CEIm Provincial 
Sevilla, Spain) on March 10th, 2023 (Supplemental 
Appendix 1). The ethical approval number is: 
0700-N-23 and the code: 2023/149. All patients 
signed the written informed consent before study 
initiation. The study was conducted in full con-
formity with appropriate local laws and regulations 
and the Declaration of Helsinki.

Consent for publication
Not applicable.

Author contributions
Federico Argüelles-Arias: Conceptualization; 
Investigation; Project administration; Supervision; 
Validation; Visualization; Writing – review & 
editing.

Teresa Valdés Delgado: Conceptualization; 
Data curation; Formal analysis; Funding acquisi-
tion; Investigation; Methodology; Project admin-
istration; Resources; Software; Supervision; 
Validation; Visualization; Writing – original draft; 
Writing – review & editing.

Belén Maldonado Pérez: Investigation; 
Visualization.

Jaime González Antuña: Formal analysis; 
Investigation.

Luisa Castro Laria: Visualization.

Acknowledgements
None.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

Competing interests
All the authors declare that they have received 
fees for the articles, consultancies, research, or 
other collaborations from the following laborato-
ries: MSD, Abbvie, Pfizer, Takeda, Janssen, 
Galapagos, Kern Pharma, Amgen, and Sandoz.

Availability of data and materials
Not applicable.

ORCID iD
Teresa Valdés Delgado  https://orcid.org/ 
0000-0002-2142-5142

Supplemental material
Supplemental material for this article is available 
online.

References
	 1.	 Ma C, Fedorak RN, Kaplan GG, et al. Long-

term maintenance of clinical, endoscopic, 
and radiographic response to ustekinumab in 
moderate-to-severe Crohn’s disease: real-world 
experience from a multicenter cohort study. 
Inflamm Bowel Dis 2017; 23: 833–839.

	 2.	 Sands BE, Sandborn WJ, Panaccione R, et al. 
Ustekinumab as induction and maintenance 
therapy for ulcerative colitis. N Engl J Med 2019; 
381: 1201–1214.

	 3.	 Feagan BG, Sandborn WJ, Gasink C, et al. 
Ustekinumab as induction and maintenance 
therapy for Crohn’s disease. N Engl J Med 2016; 
375: 1946–1960.

	 4.	 Qiu Y, Chen BL, Mao R, et al. Systematic 
review with meta-analysis: loss of response and 
requirement of anti-TNFα dose intensification 
in Crohn’s disease. J Gastroenterol 2017; 52: 
535–554.

	 5.	 Ehrenberg R, Griffith J, Theigs C, et al. 
Dose escalation assessment among targeted 
immunomodulators in the management of 
inflammatory bowel disease. J Manag Care Spec 
Pharm 2020; 26: 758–765.

	 6.	 Billioud V, Sandborn WJ and Peyrin-Biroulet 
L. Loss of response and need for adalimumab 
dose intensification in Crohn’s disease: a 
systematic review. Am J Gastroenterol 2011; 
106: 674–684.

	 7.	 Ma C, Huang V, Fedorak DK, et al. Adalimumab 
dose escalation is effective for managing 
secondary loss of response in Crohn’s disease. 
Aliment Pharmacol Ther 2014; 40: 1044–1055.

https://journals.sagepub.com/home/tag
https://orcid.org/0000-0002-2142-5142
https://orcid.org/0000-0002-2142-5142


Volume 16

8	 journals.sagepub.com/home/tag

Therapeutic Advances in 
Gastroenterology

	 8.	 Straatmijer T, Biemans VBC, Hoentjen F, 
et al. Ustekinuma b for Crohn’s disease: two-
year results of the initiative on Crohn and 
Colitis (ICC) registry, a nationwide prospective 
observational cohort study. J Crohns Colitis 2021; 
15: 1920–1930.

	 9.	 Lorenzo González L, Valdés Delgado T, Vázquez 
Morón JM, et al. Ustekinumab in Crohn’s 
disease: real-world outcomes and predictors of 
response. Rev Esp Enferm Dig 2022; 114: 272–
279.

	10.	 Meserve J, Ma C, Dulai PS, et al. Effectiveness 
of reinduction and/or dose escalation of 
ustekinumab in Crohn’s disease: a systematic 
review and meta-analysis. Clin Gastroenterol 
Hepatol 2022; 20: 2728–2740.e1.

	11.	 Hermida Pérez B, Mancebo Mata A, de Jorge 
Turrión MÁ, et al. Efficacy and safety of 
intravenous ustekinumab maintenance therapy in 
Crohn’s disease. Rev Esp Enferm Dig 2023: 28; 116.

	12.	 von Elm E, Altman DG, Egger M, et al. 
Strengthening the reporting of observational 
studies in epidemiology (STROBE) statement: 
guidelines for reporting observational studies. 
BMJ 2007; 335: 806–808.

	13.	 Johnson AM, Barsky M, Ahmed W, et al. 
The real-world effectiveness and safety of 
ustekinumab in the treatment of Crohn’s disease: 
results from the SUCCESS consortium. Am J 
Gastroenterol 2023; 118: 317–328.

	14.	 Zhou H, Wang F, Wan J, et al. Systematic review 
and meta-analysis of observational studies on the 
effectiveness and safety of ustekinumab among 
patients with inflammatory bowel disease in 
Eastern and Western Countries. J Clin Med 2023; 
12: 1894.

	15.	 Honap S, Meade S, Ibraheim H, et al. 
Effectiveness and safety of ustekinumab in 
inflammatory bowel disease: a systematic review 

and meta-analysis. Dig Dis Sci 2022; 67: 1018–
1035.

	16.	 Teresa VD, Rául OM, Marisa I, et al. 
Effectiveness and safety of ustekinumab in bio-
naïve Crohn’s disease patients: a multicentre 
observational retrospective study. Therap Adv 
Gastroenterol 2023; 16: 17562848231153560.

	17.	 Yang H, Li B, Guo Q, et al. Systematic review 
with meta-analysis: loss of response and 
requirement of ustekinumab dose escalation in 
inflammatory bowel diseases. Aliment Pharmacol 
Ther 2022; 55: 764–777.

	18.	 Meserve J, Ma C, Dulai PS, et al. Effectiveness 
of reinduction and/or dose escalation of 
ustekinumab in Crohn’s disease: a systematic 
review and meta-analysis. Clin Gastroenterol 
Hepatol 2022; 20: 2728–2740.e1.

	19.	 Kopylov U, Hanzel J, Liefferinckx C, et al. 
Effectiveness of ustekinumab dose escalation 
in Crohn’s disease patients with insufficient 
response to standard-dose subcutaneous 
maintenance therapy. Aliment Pharmacol Ther 
2020; 52: 135–142.

	20.	 Heron V, Li Fraine S, Panaccione N, et al. 
Efficacy of intravenous ustekinumab reinduction 
in patients with Crohn’s disease with a loss of 
response. J Can Assoc Gastroenterol 2022; 5: 
208–213.

	21.	 Garcia-Alvarado M, Barrio J, Sierra-Ausin 
M, et al. P433 Intravenous ustekinumab as 
maintenance treatment is effective in patients 
with partial or loss of response to optimized 
ustekinumab sc. J Crohn’s Colitis 2022; 16: 
i416–i418.

	22.	 Alsoud D, De Hertogh G, Compernolle G, et al. 
Real-world endoscopic and histological outcomes 
are correlated with ustekinumab exposure in 
patients with ulcerative colitis. J Crohns Colitis 
2022; 16: 1562–1570.

Visit Sage journals online 
journals.sagepub.com/
home/tag

  Sage journals

https://journals.sagepub.com/home/tag

