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Abstract

Background: Real‐world data on clinical outcomes of ustekinumab in ulcerative

colitis are lacking.

Objective: To assess short‐ and long‐term clinical outcomes of ustekinumab in ul-

cerative colitis.

Methods: Adult ulcerative colitis patients without previous colectomy starting

ustekinumab treatment up until 11 December 2020 were identified through the

Swedish Inflammatory Bowel Disease Register (SWIBREG). Prospectively recorded

data were extracted from the SWIBREG. The primary outcome was persistence to

ustekinumab 16 weeks after treatment initiation. Secondary outcomes included drug

persistence beyond week 16, clinical remission (defined as a patient‐reported Mayo

rectal bleeding subscore = 0 and stool frequency subscore ≤1), biochemical remission

Collaborators are listed in the acknowledgement section.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2022 The Authors. United European Gastroenterology Journal published by Wiley Periodicals LLC on behalf of United European Gastroenterology.

United European Gastroenterol J. 2022;10:633–641. wileyonlinelibrary.com/journal/ueg2 - 633

https://doi.org/10.1002/ueg2.12275
https://orcid.org/0000-0002-6390-9380
https://orcid.org/0000-0002-4329-1659
https://orcid.org/0000-0002-1046-383X
https://orcid.org/0000-0003-0122-7234
mailto:jonas.halfvarson@regionorebrolan.se
https://orcid.org/0000-0002-6390-9380
https://orcid.org/0000-0002-4329-1659
https://orcid.org/0000-0002-1046-383X
https://orcid.org/0000-0003-0122-7234
https://onlinelibrary.wiley.com/journal/20506414


(defined as faecal‐calprotectin <250μg/g) and changes in health‐related quality of life

(HRQoL), asmeasured by the ShortHealth Scale (SHS). Logistic regressionwas used to

identify potential predictors of ustekinumab persistence at 16 weeks.

Results: Of the 133 patients with ulcerative colitis, only three were naïve to bi-

ologics and tofacitinib. The persistence rates of ustekinumab were 115/133 (86%) at

16 weeks and 89/133 (67%) at last follow‐up, that is, after a median follow‐up of 32

(interquartile range 19–56) weeks. The clinical remission rates were 17% at

16 weeks and 32% at the last follow‐up. The corresponding rates for biochemical

remission were 14% and 23%. The median faecal‐calprotectin concentration

decreased from 740 μg/g at baseline to 98 μg/g at the last follow‐up (p < 0.01,

n = 37). Improvement was seen in each dimension of the SHS between baseline and

last follow‐up (p < 0.01 for each dimension, n = 46). Male sex was associated with

ustekinumab persistence at 16 weeks (adjusted odds ratio = 4.00, 95% confidence

interval: 1.35–11.83).

Conclusion: In this nationwide real‐world cohort of ulcerative colitis patients with

prior drug failures, including other biologics and tofacitinib, ustekinumab was

associated with high drug persistence rates and improvements in clinical,

biochemical and HRQoL measures.
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INTRODUCTION

Ulcerative colitis is a chronic inflammatory bowel disease (IBD) usually

characterised by rectal bleeding, fatigue, diarrhoea, abdominal pain

and urgency.1 The disease is associated with impaired HRQoL, loss of

work productivity and increased morbidity.2–4 Patients who fail or

develop intolerance to conventional medical therapies (i.e., 5‐Amino-

salicylates, corticosteroids and immunomodulators) are often treated

with an anti‐tumour necrosis factor (TNF)‐alpha agent.5 However,

many patients do not respond to or experience secondary loss of

response or intolerance to anti‐TNF treatment.6–9 Remaining treat-

ment options include colectomy and more recently approved targeted

therapies that is, vedolizumab, ustekinumab and tofacitinib.10

Targeted therapies have specific mechanisms of action. The

humanised monoclonal antibody ustekinumab is directed to the

common p40 subunit of interleukin‐12 and interleukin‐23.10,11

Ustekinumab was granted marketing authorisation in September

2019 by the European Medicines Agency for the treatment of

moderate‐to‐severe ulcerative colitis in adult patients with inade-

quate response, loss of response, or intolerance to either conven-

tional therapy or biologics.12 The efficacy and safety of ustekinumab

were demonstrated in the large randomised UNIFI trial.13 However,

the understanding of the optimal use of ustekinumab and its out-

comes in a real‐world setting is limited.14–18 In addition, identifying

clinical predictors of ustekinumab response is becoming increasingly

important given the increasing number of approved drugs in ulcera-

tive colitis.

Key summary

Established knowledge on this subject:

� Ustekinumab is approved for the treatment of moderate‐
to‐severe ulcerative colitis in adult patients with inade-

quate response, loss of response or intolerance to either

conventional therapy or biologics.

� Real‐world dataon treatment outcomesof ustekinumab in

ulcerative colitis are scarce and the relationship between

ustekinumab treatment and health‐related quality of life

(HRQoL) measures in a real‐world setting is unknown.

New findings of this study:

� In our nationwide cohort of patients with ulcerative co-

litis and no previous colectomy, ustekinumab persistence

rates were 86% at 16 weeks and 67% after a median

follow‐up of 32 weeks.

� Applying non‐response imputation, 17% were in clinical

remission at week 16 and the corresponding figure at

last follow‐up was 32%.

� Almost all (98%) patients with ulcerative colitis treated

with ustekinumab in Sweden have previously been

exposed to biologics or tofacitinib.

� Ustekinumab treatment was associated with improve-

ments in clinical, biochemical and HRQoL outcomes.
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To examine the short‐ and long‐term outcomes in ustekinumab‐
treated patients with ulcerative colitis, we performed a nationwide

study using prospectively recorded data from the Swedish Inflam-

matory Bowel Disease quality Register (SWIBREG), a national quality

register.19 In addition, we sought to identify potential predictors of

persistence to ustekinumab after induction therapy, that is, 16 weeks

after the initiation of treatment.

MATERIALS AND METHODS

Study design and setting

This investigation was a nationwide non‐interventional cohort study

assessing clinical outcomes in patients with ulcerative colitis treated

with ustekinumab based on information in SWIBREG. At the end of

2020, Sweden had a population of 10.4 million.20 The Swedish

healthcare system is tax‐funded and offers universal access, with

prescription drugs provided free of charge above an annual threshold

of 2350 Swedish krona [approximately €230]. Using the unique

Swedish personal identity number, assigned to all legal Swedish

residents,21 individuals can be followed until emigration or death

with virtually no loss of follow‐up.

Data source

Swedish Inflammatory Bowel Disease Register was established in

2005. In 2020, SWIBREG was comprised of almost 54,000 patients

with IBD, including >85% of all IBD patients treated with immuno-

modulators, biologics or surgery in Sweden.22 The register holds

prospectively recorded information on demographics, clinical char-

acteristics, disease activity, treatments and HRQoL measures (e.g.,

the Short‐Health Scale (SHS).19 The validity of diagnoses and infor-

mation about some specific phenotypes in the SWIBREG is high.23,24

Study population

Patients with ulcerative colitis who received at least one intravenous

infusion or injection of ustekinumab before the date of first data

extraction (i.e., 11 December 2020) were identified through SWI-

BREG. Patients aged ≥18 years at the start of ustekinumab treat-

ment without previous colectomy were eligible for inclusion. All

patients were followed until termination of ustekinumab, emigration,

death or end of follow‐up (i.e., 11 December 2020), whichever

occurred first. Complementary information was extracted on 2

February 2021 to allow a minimum follow‐up of 16 weeks.

Information was extracted from SWIBREG on age, sex, smoking

status and maximum disease extent according to the Montreal clas-

sification at baseline.25 In addition, we extracted data on the patient‐
reported Mayo score, comprising of the Mayo stool frequency and

Mayo rectal bleeding subscore,26 previous and ongoing medical

treatment, colectomy, faecal‐calprotectin (f‐calprotectin), C‐reactive

protein (CRP) and SHS at baseline and during follow‐up. The SHS

captures four self‐reported dimensions of HRQoL in patients with

IBD: symptom burden, functional status, disease‐related worry and

general wellbeing. Each domain is scored on a six‐point scale from

0 (no problem) to 5 (worst imaginable state). The SHS has previously

been validated against several other HRQoL instruments, including

the IBD questionnaire (IBDQ).27 Smoking status at baseline was

defined as last reported information on smoking before or at the

initiation of ustekinumab treatment. The reasons for discontinuation

of the last targeted therapy (i.e. biologics and tofacitinib) were lack of

or loss of response (termination because of primary non‐response or

secondary loss of response), intolerance or other reasons (e.g., pa-

tient's request and pregnancy).

Outcomes

All outcomes were assessed at 16 weeks after the initiation of

ustekinumab and at the last follow‐up. The primary outcome was the

persistence rate of ustekinumab at week 16. Secondary outcomes

were the persistence rate of ustekinumab at the last follow‐up and

clinical remission, defined as a stool frequency subscore ≤1 and a

rectal bleeding subscore of 0 in the patient‐reported Mayo score and

corticosteroid‐free clinical remission for patients with concomitant

corticosteroid treatment at baseline. Other secondary outcomes

included biochemical remission (defined as f‐calprotectin <250 µg/g),

CRP and f‐calprotectin levels and SHS scores compared to baseline.

Data at baseline and 16 weeks after the initiation of ustekinumab

treatment were included if recorded in SWIBREG within �4 weeks of

each time point.

Statistical analyses

Non‐normally distributed continuous variables are presented as

medians and interquartile ranges (IQR). A Kaplan‐Meier curve was

used to illustrate ustekinumab persistence over time. For clinical and

biochemical remission status at 16 weeks and last follow‐up, we

applied an intention‐to‐treat approach and reported rates were

based on non‐responder imputation where missing data and

discontinuation of ustekinumab were classified as treatment failure,

regardless of the reason for discontinuation. For comparisons of

f‐calprotectin, CRP, patient‐reported Mayo score and SHS between

baseline and follow‐up, we performed pairwise assessments, using

the Wilcoxon matched‐pairs signed‐rank test. For clarity purposes,

the number of individuals with complete data is reported in brackets

for each analysis. For CRP and f‐calprotectin levels below the lowest

limit of detection (LOD), values were substituted with LOD/√2.28

Finally, predictors of ustekinumab persistence at 16 weeks after the

initiation of treatment were assessed using univariable and multi-

variable logistic regression and reported as odds ratios (ORs) and

adjusted ORs (aORs), respectively, with 95% confidence intervals.
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Covariates (sex, age, disease extent, concurrent medical treatment)

were selected based on potential biological associations with the

outcome. Hence, in the multivariable models, variables were selected

on basis of their potential relevance to the outcome rather than

based on statistical significance levels. All tests were two‐tailed, and

p‐values <0.05 were considered statistically significant. SPSS version

22 (IBM Corp., Armonk, NY) and R (version 4.1.1, R Core Team, New

Zealand) with ggplot2 was used for statistical analysis.29

Ethical consideration

This study was approved by the Swedish Ethical review Authority

(2014/375‐31 and 2020–05060).

RESULTS

Some 133 ulcerative colitis patients, aged ≥18 years, without previ-

ous colectomy, who initiated on ustekinumab treatment were

included in the analyses. Demographics and clinical characteristics at

baseline are presented in Table 1. All but six patients had been treated

with at least one anti‐TNF agent before the initiation of ustekinumab

therapy, and only three were naïve to both biologics and tofacitinib.

Outcome at 16 weeks

The ustekinumab persistence rate at 16 weeks was 115/133 patients

(86%). In total, 22/133 patients (17%) were in clinical remission, and

19/133 (14%) were in biochemical remission (Figure 1). However,

79/133 (59%) patients lacked data on clinical remission status at

16 weeks, and 80/133 (60%) on biochemical remission status. In to-

tal, 23 patients were on concomitant corticosteroid treatment at

baseline, and five (22%) of these patients were in corticosteroid‐free

clinical remission at 16 weeks, whereas information on clinical remis-

sion statuswas lacking for 10patients.Of thepatientswith information

on patient‐reported Mayo scores at both baseline and at 16 weeks, the

patient‐reported Mayo score decreased from 4 (IQR 3–5) to 3 (IQR 2–

4) (p = 0.03, n = 31). Compared to baseline, f‐calprotectin decreased

from 875 μg/g (IQR 193–1561) to 239 μg/g (IQR 56–908) at 16 weeks

(p = 0.04, n = 28). No statistically significant change in median CRP

levels was observed between baseline [2.8 mg/L (IQR 2.0–8.0)] and

week 16 [2.8 mg/L (IQR 1.0–4.5)] (p = 0.32, n = 29). A significant

improvement in the “functional status” domain of the self‐reported

SHS was observed (p = 0.02, Table 2), as well as a non‐significant

amelioration in the remaining three domains (Table 2, n = 25).

Outcome at the last follow‐up

The rate of persistence of ustekinumab treatment was 89/133 (67%)

patients after a median follow‐up of 32 (IQR 19–56) weeks (Figure 2).

A stratified post‐hoc analysis by sex is shown in Supplementary

Figure S1. Reasons for termination of ustekinumab treatment

(missing data n = 6) were lack of or loss of response (n = 32), intol-

erance (n = 2) and other reasons (n = 4). Information on clinical

remission at the last follow‐up was missing for 27/133 (20%) pa-

tients. Moreover, 31/133 (23%) patients were in biochemical remis-

sion, whereas 39/133 (29%) lacked data on this outcome. Of the 23

patients with corticosteroid therapy at baseline, 11 (48%) were in

corticosteroid‐free clinical remission at the last follow‐up (Figure 1).

TAB L E 1 Baseline characteristics of ustekinumab‐treated
patients with ulcerative colitis and no previous colectomy
(n = 133)

Sex, male, n (%) 80 (60)

Median age at start of ustekinumab, years (IQR) 38 (28–48)

Median disease duration, years (IQR) 7 (3–12)

Current smoker, n (%)a 8 (6)

Disease extent, n (%)b

Proctitis 3 (2)

Left‐sided colitis 34 (26)

Extensive colitis 94 (71)

Median patient‐reported Mayo score (IQR)c 4 (3–6)

Median faecal‐calprotectin, µg/g (IQR)d 962 (384–1590)

Concomitant medication at baseline, n (%)

5‐Aminosalicylates 71 (53)

Corticosteroids 33 (25)

Immunomodulators 36 (27)

Previous targeted therapy, n (%)

≥1 Ant‐TNF agent 127 (95)

≥2 Anti‐TNF agent 62 (49)

≥3 Anti‐TNF agent 11 (9)

Vedolizumab 88 (66)

Tofacitinib 15 (11)

Reasons for termination of last targeted therapy, n (%)e

Primary non‐response 19 (15)

Secondary loss of response 70 (55)

Adverse drug reaction 4 (3)

Other 1 (1)

Abbreviations: IQR, interquartile range; TNF, tumour necrosis factor.

Immunomodulators were defined as thiopurines and methotrexate.

Targeted therapy included anti‐TNF agents, vedolizumab and

tofacitinib.

Data were missing for:
an = 21.
bn = 2.
cn = 52.
dn = 72.
en = 21 patients.
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The patient‐reported Mayo score decreased from 4 (IQR 3–5) at

baseline to 2 (IQR 2–4) at the last follow‐up (p < 0.01, n = 47). The

corresponding median f‐calprotectin concentrations decreased from

740 μg/g (IQR 278–1510) to 98 μg/g (IQR 32–663) (p < 0.01, n = 37).

No statistically significant change in median CRP levels was observed

between baseline (2.8 mg/L, IQR 1.0–6.1) and the last follow‐up

(2.8 mg/L, IQR 1.0–5.3) (p = 0.54, n = 43). Compared to baseline,

statistically significant improvements were seen in all four domains of

the SHS at the last follow‐up (n = 46) (Table 2).

Predictors of ustekinumab persistence at 16 weeks

Univariable analyses of predictors showed that male sex was signif-

icantly associated with persistence to ustekinumab at 16 weeks

(OR = 3.61, 95% CI: 1.26–10.33) (Table 3) and the association

remained significant in multivariable analyses (aOR = 4.00, 95%CI:

1.35–11.83) (Table 3). The analyses did not include exposure to

biologics and tofacitinib at baseline, as only three patients were naïve

to such treatment.

DISCUSSION

In this nationwide real‐world study, based on prospectively collected

data from SWIBREG, we observed a high ustekinumab persistence

rate in patients with ulcerative colitis, both after induction treatment

(i.e. 16 weeks) and after a median follow‐up of 32 weeks. The observed

persistence rates are supported by improvements in f‐calprotectin

levels, patient‐reported Mayo scores and HRQoL measures in pa-

tients who continued ustekinumab treatment. Collectively, these real‐
world findings indicate that ustekinumab treatment is associated with

improved clinical outcomes, even though most patients had previously

experienced treatment failure of biologics or tofacitinib.

The drug persistence rate of 67% at the last follow‐up in this

study can be compared to the results of the randomised phase III

UNIFI trial. In that trial, 87% of the patients with ulcerative colitis

who were re‐randomised to ustekinumab maintenance treatment

and completed the trial were still treated with ustekinumab after
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F I GUR E 1 The proportion of ulcerative colitis patients with
clinical and biochemical remission at week 16 and the last follow‐up

TAB L E 2 Short health scale (SHS) at baseline, 16 weeks and the last follow‐up in patients with ulcerative colitis

Baseline (n = 82) 16 weeks (n = 25) p‐value Last follow‐up (n = 46) p‐value

Symptom burden, median (IQR) 2 (1–3) 1 (1–2) 0.08 1 (0–2) <0.01

Functional status, median (IQR) 2 (1–3) 1 (1–2) 0.02 1 (1–2) <0.01

Disease‐related worry, median (IQR) 2 (1–3) 1 (1–2) 0.09 1 (1–3) <0.01

General wellbeing, median (IQR) 2 (2–3) 2 (1–2) 0.45 2 (1–2) <0.01

Note: Comparisons between baseline and 16 weeks (n = 25), baseline and the last follow‐up (n = 46), were performed using the Wilcoxon matched‐pairs

signed‐rank test. Bold values denote statistical significance at the p < 0.05 level.

Abbreviation: IQR, interquartile range.
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F I GUR E 2 Kaplan‐Meier curve illustrating ustekinumab

persistence in 133 patients with ulcerative colitis. Median follow‐up
time 32 weeks (interquartile range 19–56)
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1 year13 In contrast to our real‐world study, only patients who

responded to induction therapy with intravenous ustekinumab

continued with maintenance therapy in the pivotal trial.13 In addition,

49% of patients enrolled in the UNIFI trial were naïve to biologics,

whereas only 2% of patients in our cohort had not previously been

treated with biologics or tofacitinib. These differences may in part

explain the observed difference in ustekinumab persistence rate in

our cohort compared to the UNIFI maintenance trial.

Few real‐world studies have examined clinical outcomes of

ustekinumab treatment in patients with ulcerative colitis.14–18 In

line with our result, improvements in clinical outcomes, such as the

partial Mayo score, have previously been reported.14–16,18 Amiot

et al. observed an improvement in the partial Mayo score and CRP

concentrations 12–16 weeks after initiating ustekinumab treatment

in 103 French patients with ulcerative colitis.14 Compared to our

data, in which 14% had discontinued ustekinumab at 16 weeks, only

two of the 103 French patients terminated ustekinumab before

week 16. The disparity in ustekinumab persistence rates may indi-

cate differences in overall disease severity between the cohorts,

although most patients in the French cohort had also failed multiple

biologics. On the other hand, the authors reported a persistence

rate of only 56% after 52 weeks in a recent follow‐up,18 suggesting

that differences in early treatment management may help explain

the disparity at 16 weeks. Consistent with our results, a drug

persistence rate of 64% was observed in 95 ulcerative colitis pa-

tients in the ENEIDA register after a median follow‐up of 31 (IQR

18–59) weeks.15 The Spanish ENEIDA register holds information on

69,000 IBD patients and shares some features with SWIBREG,

including data on demographics, clinical characteristics and treat-

ments.30 Also, the clinical remission rates seemed to be comparable

between the Spanish (33%) and Swedish cohorts (32%) despite that

the assessment of remission status in the Spanish study was

restricted to patients followed for at least 52 weeks15 Chiapetta

et al. reported improvements in the partial Mayo score and CRP in

a cohort of 68 Italian patients treated with ustekinumab, of whom

38 were followed for 52 weeks16

Reported real‐world ustekinumab persistence rates14–16,18 are

promising and warrant further studies to identify clinical predictors

of response and remission. In the multivariable analysis of predictors

of treatment persistence at 16 weeks only male sex remained sta-

tistically significant. Amiot et al. did not include sex in their analyses

of potential predictors of steroid‐free clinical remission at 12–

16 weeks after the initiation of ustekinumab.14 However, a similar

influence of male sex has been reported in an Australian cohort of

Crohn's disease patients treated with ustekinumab.31 A biological

mechanism underlying the difference in ustekinumab retention rates

between males and females has not been identified. In theory, some

women may stop treatment because of pregnancy, but in the present

study none of the patients discontinued ustekinumab for this reason.

Inconsistent results are reported in the literature, although a lower

drug persistence rate has been observed in female IBD patients

receiving vedolizumab in Sweden32 and some cohorts of patients

with Crohn's disease treated with golimumab.33 In an additional

analysis in which ustekinumab persistence was assessed beyond

week 16 the difference seemed to diminish.

This study represents the largest real‐world cohort of patients

with ulcerative colitis treated with ustekinumab and is the first to

provide new data describing the relationship between HRQoL and

ustekinumab treatment. Patients with IBD, including ulcerative coli-

tis, commonly experience reduced quality of life compared to healthy

individuals,34 and improvement of the HRQoL is one of the primary

treatment goals. Therefore, it is essential to examine whether

treatments improve HRQoL outside of the setting of a placebo‐
controlled trial, where the inclusion is restricted to a selected

group of eligible patients. Using the SHS, we noted an improvement

in HRQoL after a median follow‐up of 32 weeks in patients who

continued ustekinumab treatment. We also observed a significant

improvement in the “functional status” domain of the SHS already at

TAB L E 3 Baseline predictors of ustekinumab persistence at 16 weeks in patients with ulcerative colitis (n = 133)

Univariable analysis Multivariable analysis

OR (95% CI) p‐value OR (95% CI) p‐value

Sex (male) 3.61 (1.26–10.33) 0.02 4.00 (1.35–11.83) 0.01

Age 0.98 (0.95–1.02) 0.30 0.98 (0.94–1.02) 0.29

Disease extent

Proctitis or left‐sided colitis Reference Reference

Extensive colitis 1.24 (0.43–3.59) 0.69 1.15 (0.38–3.52) 0.80

Concurrent medical therapy

5‐Aminosalicylates 1.51 (0.56–4.12) 0.42 1.51 (0.52–4.40) 0.45

Corticosteroids 1.18 (0.36–3.87) 0.79 1.04 (0.29–3.72) 0.95

Immunomodulatorsa 2.01 (0.55–7.41) 0.29 1.94 (0.49–7.67) 0.35

Note: Bold values denote statistical significance at the p < 0.05 level.

Abbreviations: CI, confidence intervals; OR, odds ratio.
aThiopurines or methotrexate.
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16 weeks. These novel findings strengthen our study and are reas-

suring for patients with ulcerative colitis who start ustekinumab in

clinical practice. Another strength of this study is that we included all

the ustekinumab‐treated patients with ulcerative colitis in Sweden,

as documented in SWIBREG, representing university and regional

hospitals. The use of SWIBREG (a nationwide quality register) and

that the data were prospectively reported to the register enhance

the generalisability of our findings. The lack of a control group rep-

resents a major limitation of the study and precludes the possibility

of drawing firm conclusions about ustekinumab's effects. In contrast

to randomised clinical trials in which the study protocol pre-

determines the duration, the period to the most recent follow‐up

varied between the patients in our study. This design may limit the

generalisability of some findings. Compared to the life‐long disease,

the median follow‐up of 32 weeks was relatively short. Because of

the observational design, assessment of treatment outcomes was not

compulsory and a considerable proportion of patients lacked data on

various outcomes during follow‐up. Reported remission rates may

underestimate the actual rates because we applied an intention‐to‐
treat approach, and reported rates were based on non‐responder

imputation, where missing data were treated as treatment failure.

We cannot exclude that patients with missing data differ from those

with complete data coverage; patients with severe disease are more

likely to be frequently followed by the treating physician and thus

more likely to have data reported during follow‐up. The analyses of

changes in clinical disease activity, inflammatory markers and HRQoL

were based on paired observations at baseline and during follow‐up.

This methodology reduced the number of patients with available data

and may have introduced bias and rendered low statistical power.

Endoscopy is considered the gold standard for the assessment of

disease activity in ulcerative colitis. However, in clinical practice the

rate of endoscopic examinations is often lower than in clinical trials

because of patient preference. Therefore, proxies of endoscopic ac-

tivity, such as f‐calprotectin, are often used to assess disease activity

in clinical practice. Data on endoscopic activity were insufficient to

allow any meaningful analyses. However, data on f‐calprotectin at

baseline and at last follow‐up were available for approximately one

third of all patients. In our cohort, 23% were in biochemical remis-

sion, defined as an f‐calprotectin <250 µg/g, at the last follow‐up. In a

previous study of 39 patients with ulcerative colitis an f‐calprotectin

of >250 µg/g had a specificity of 100% and sensitivity of 71% to

identify endoscopically active disease.35

In conclusion, this nationwide real‐world study demonstrates

that patients treated with ustekinumab had a relatively high drug

persistence rate, even though almost all patients had failed biologics

or tofacitinib. Treatment with ustekinumab was associated with im-

provements in clinical, biochemical and HRQoL measures, supporting

its role as a valid treatment in ulcerative colitis.
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