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Background:  Real-world data on the effectiveness and safety of ustekinumab (UST) in ulcerative colitis (UC) are lacking in Latin America. In this 
study, we aimed to describe the effectiveness and safety of UST in a real-world multicenter cohort of Brazilian patients with UC.
Methods:  We conducted a multicenter retrospective observational cohort study, including patients with moderate-to-severe UC (total Mayo 
score 6–12, with an endoscopic subscore of 2 or 3) who received UST. The co-primary endpoints were clinical remission, defined as a total Mayo 
score ≤2 at 1 year, with a combined rectal bleeding and stool frequency subscore of ≤1, and endoscopic remission (endoscopic Mayo subscore 
of 0) within 1 year from baseline. Secondary endpoints included clinical response between weeks 12 and 16, endoscopic response within 1 year 
of starting UST, steroid-free clinical remission at week 52, and biochemical remission at week 52. We also evaluated UST treatment persistence 
and safety.
Results:  A total of 50 patients were included (female, n = 36, 72.0%), with a median disease duration of 9.2 years (1–27). Most patients had ex-
tensive colitis (n = 38, 76.0%), and 43 (86.0%) were steroid dependent at baseline. Forty patients (80.0%) were previously exposed to biologics 
(anti-TNF drugs, n = 31; vedolizumab [VDZ], n = 27). The co-primary endpoints of clinical remission at 1 year and endoscopic remission within 
1 year were achieved by 50.0% and 36.0% of patients, respectively. Clinical response at weeks 12–16 was 56.0%, and endoscopic response, 
steroid-free clinical remission, and biochemical remission at week 52 were 68.0%, 46.5%, and 50.0%, respectively. The UST treatment per-
sistence rate at 24 months was 73.7%. During the follow-up, 10 patients (20.0%) were hospitalized, mostly due to disease progression, and 3 
patients required colectomy. Nine patients (18.0%) discontinued the drug mainly due to a lack of effectiveness. Twenty-seven adverse events 
(AEs) were reported, 16 of which were considered as serious AEs.
Conclusions:  In this real-world cohort of difficult-to-treat UC patients, UST was associated with improvements in clinical, biochemical, and en-
doscopic outcomes. The safety profile was favorable, consistent with the known profile of UST.
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Lay Summary 
In a Brazilian real-world study of 50 ulcerative colitis patients, the effectiveness and safety of ustekinumab were observed. Within 1 year, 50% 
reached clinical remission and 36% achieved endoscopic remission, demonstrating positive outcomes with a favorable safety profile.
Key Words: biological therapy, ulcerative colitis, inflammatory bowel disease, ustekinumab, real world

Introduction
Ulcerative colitis (UC) is a chronic, progressive, and idio-
pathic immune-mediated disorder that affects the colon, with 
an increasing incidence and prevalence in recent years.1 The 
disease can have a negative impact on the quality of life, im-
pair work productivity, and if not well controlled can lead to 
higher rates of hospitalization and the need for colectomy.2–4 
Furthermore, despite medical advances, approximately 1 in 6 
UC patients undergo colectomy within 10 years of diagnosis.5

Over the last 2 decades, several measures have improved 
the clinical outcomes of affected patients, including early di-
agnosis, the definition of more objective therapeutic targets, 
disease monitoring, and increased use of biologic agents.5 
Anti-TNF agents were the first biologics used in the treat-
ment of inflammatory bowel diseases, and their widespread 
use may have an impact on reducing overall colectomy rates 
in patients with UC.3

In Brazil, over the last 5 years, non-TNF-α inhibitors and 
small molecules have become increasingly available for the 
treatment of moderate-to-severe UC. However, despite the 
approval of these drugs, access to some biologics, such as 
ustekinumab (UST), is still restricted.6,7

UST is a human IgG1 monoclonal antibody that targets the 
p40 subunit of interleukin (IL)-12 and IL-23 for the treatment 
of moderately to severely active UC in patients who have had 
an inadequate response, loss of response, or were intolerant 
to either conventional therapy or a biologic or have medical 
contraindications to such therapies.8

Data from pivotal studies showed that UST is effective and 
safe in the treatment of moderate-to-severe UC, with low rates 
of side effects and high rates of remission through 4 years.9 
However, it must be considered that the study populations in 
randomized controlled clinical trials do not faithfully repre-
sent the IBD population seen in clinical practice, mainly due 
to their stringent selection criteria, which limits the general-
ization of their results.10 Therefore, several studies have re-
ported real-world experiences on the effectiveness and safety 
of UST in UC in recent years.11–16 Even so, most of these data 
come from Europe and North America, and there are still 
no data available from Latin America, to date, specifically in 
Brazil. Thus, in this study, we aimed to describe the effective-
ness and safety of UST in a real-world multicenter cohort of 
Brazilian patients with UC.

Methods
Study Design and Population
This was an observational, retrospective multicenter study, 
including adult patients (≥18 years at the start of UST), with 
moderate-to-severe UC (total Mayo score of 6–12, with an 
endoscopic subscore of 2 or 3 as defined by endoscopic as-
sessment within 3 months before starting UST therapy), who 
received at least a single dose of UST in 6 IBD centers and 
6 private IBD clinics in Brazil. We only included patients 
who received the labeled dose of UST (6 mg/kg intravenous, 
followed by 90 mg subcutaneously every 8 weeks thereafter). 

Patients who received UST for indications other than UC 
(Crohn’s disease [CD], undetermined colitis), or who were in 
remission or had mild activity at baseline (total Mayo score 
of 0–5, or endoscopic subscore of 0–1) were not included. 
We also excluded patients with previous colectomy (partial 
or total colectomy, or ileoanal pouch) and those with missing 
available data.

Data Collection and Ethical Approval
Patients were identified at each site through electronic medical 
record searches in all participating IBD centers. Patient dem-
ographic and clinical data were collected through a compre-
hensive review of their electronic medical records. Data were 
remotely monitored by the coordinating site to assess data 
quality. The following baseline characteristics were collected: 
sex, age at inclusion, age at diagnosis, disease duration, disease 
location (proctitis, left-sided colitis, or pancolitis) according 
to the Montreal classification,17 total Mayo score, endoscopic 
subscore, current smoking status, steroid-dependent status, 
biomarkers (C-reactive protein [CRP], fecal calprotectin [FC]), 
albumin, and hemoglobin levels, presence of extraintestinal 
manifestations (EIM), or associated immune-mediated in-
flammatory diseases. We also evaluated previous and current 
UC treatments (including immunomodulators such as meth-
otrexate [MTX], azathioprine [AZA], or 6-mercaptopurine 
[6-MP], steroids, anti-TNF therapy, or other biologics, 
such as anti-integrin vedolizumab, and Janus kinase [JAK] 
inhibitors). Additionally, we included information regarding 
adverse events (AEs) during UST treatment, UC-related hos-
pitalization, need for colectomy during UST treatment, pri-
mary nonresponse (PNR), secondary loss of response, reasons 
for drug discontinuation, and the need for dose optimization 
during maintenance therapy with UST. Dose optimization of 
UST was performed according to the physician’s discretion.

Data were included if collected within 4 weeks of each 
specified time point, except for the endoscopic reassess-
ment after starting UST therapy, which was performed be-
tween weeks 26 and 52 at all participating centers. The study 
was approved by the ethics committee. All involved centers 
had Institutional Review Board approval. All procedures 
were conducted in accordance with the 1964 Declaration 
of Helsinki and its later amendments or comparable ethical 
standards.

Definitions and Study Effectiveness Endpoints
The co-primary endpoints were clinical remission, defined 
as a total Mayo score ≤2 at 1 year, with a combined rectal 
bleeding and stool frequency subscore of ≤1, and endoscopic 
remission (ie, endoscopic Mayo subscore of 0) within 1 year 
of starting UST therapy. Secondary endpoints included clinical 
response, defined as a decrease of at least 3 points in the par-
tial Mayo score between weeks 12 and 16, steroid-free clin-
ical remission at week 52, biochemical response (a decrease 
of >50% in CRP and/or FC levels between weeks 12 and 16 
in patients with a CRP >5 mg/L or FC >250 µg/g at baseline), 
biochemical remission (a CRP <5 mg/L and FC <150 µg/g at 
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week 52 in patients with a CRP >5 mg/L and FC >250 µg/g at 
baseline), endoscopic response (endoscopic Mayo subscore of 
0 or 1) within 1 year of starting UST therapy, and UST treat-
ment persistence.

Primary nonresponse (PNR) was defined as the absence of 
clinical improvement within 16 weeks, leading to drug dis-
continuation. Secondary loss of response was defined as the 
recurrence of symptoms attributable to UC with a total Mayo 
score >6 and objective signs of inflammation detected by en-
doscopy, CRP >5 mg/L and/or FC >250 µg/g after responding 
to the drug during induction therapy. Steroid-free clinical 
remission was defined as the complete tapering of steroids 
in patients at 1 year in patients maintaining clinical remis-
sion, with no repeated steroid prescription within 4 weeks 
of tapering. Treatment persistence was defined as the dura-
tion of time from initiation to the last follow-up visit, dis-
continuation of UST, or switching to another therapy. The 
follow-up for treatment persistence analysis was limited to 24 
months, as the number of patients treated with UST beyond 
this period was restricted.

Safety
Safety outcomes included any reported infusion reactions, se-
rious or nonserious infections, and any serious or non-SAEs. 
Adverse events were considered serious when they resulted 
in the discontinuation of UST, hospitalization, persistent/per-
manent or significant disability, death, or as deemed by the 
attending physician at the time of occurrence. Infections were 
deemed serious when intravenous antibiotics were required or 
when they led to the discontinuation of UST, hospitalization, 
permanent or significant disability, or death. We collected AE 
data throughout the follow-up period while patients were on 
treatment with UST. Reasons for drug discontinuation in-
cluded a lack of primary response, surgery for UC, secondary 
loss of response to UST despite dose escalation, or serious ad-
verse events (SAEs) that would necessitate discontinuing the 
drug. All patients who received at least 1 dose of UST were 
included in the safety analysis.

Statistical Analysis
Categorical variables were presented as proportions and 
compared using chi-square or Fisher’s exact tests, as appro-
priate. Continuous variables were summarized using mean 
values, standard deviation (SD), median, and interquartile 
ranges [IQR]. Kaplan–Meier curves were generated for time-
to-event data (time until UST discontinuation, in months), 
and the need for colectomy during follow-up. Data were re-
ported using nonresponder imputation (NRI). Thus, patients 
who prematurely discontinued the study or had missing data 
were considered nonresponders in the statistical analyses for 
clinical, biochemical, and/or endoscopic response/remission. 
We utilized IBM SPSS Statistics for Windows, version 20.0 
(IBM Corp). The significance level adopted for the statistical 
tests was 5%.

Results
Baseline Characteristics
A total of 56 patients aged ≥18 years with UC who received 
at least 1 dose of UST were identified through electronic 
medical record searches. However, 6 (10.7%) patients were 
excluded from the analysis due to previous colectomy (n = 4) 

and incomplete data in medical charts (n = 2), resulting in an 
overall study population of 50 patients. The mean duration of 
UST therapy was 19.2 months (SD 14.2 months; range 2–72 
months). Demographics and clinical characteristics at base-
line are presented in Table 1. In summary, most patients were 
female (n = 36, 72.0%), with a mean age of 42.8 years (range 
21–72) and a mean disease duration of 9.2 years (range 

Table 1. Baseline clinical and demographic characteristics of 
ustekinumab-treated patients with ulcerative colitis (n = 50).

Characteristics Results

Sex, female, n (%) 36 (72.0)

Mean age, years (IQR) 42.8 (13–72)

Mean disease duration, years (IQR) 9.2 (1–27)

Current smoker, n (%) 1 (2.0)

Anemia, n (%) 27 (54.0)

Extraintestinal manifestations, n (%) 10 (20.0)

  Psoriasis/ psoriatic arthritis, n (%) 5 (10.0)

Disease extent, n (%)

  Proctitis 1 (2.0)

  Left-sided colitis 11 (22.0)

  Extensive colitis 38 (76.0)

Increased biomarkersa, n (%) 47 (94.0)

Mean C-reactive protein, mg/L (IQR) 15.3 (0.28–54.1)

Mean fecal calprotectin, µg/g (IQR) 2061.6 (403–6700)

Mean albumin serum levels, g/dL (IQR)b 3.7 (1.8–4.6)

  Serum albumin <3.5 g/dL, n (%) 17 (36.9)

Total Mayo score, mean (IQR) 9.5 (6–12)

Endoscopic subscore 2 (Moderate disease), n (%) 14 (28.0)

Endoscopic subscore 3 (Severe disease), n (%) 36 (72.0)

Concomitant use of corticosteroids, n (%) 43 (86.0)

Previous exposure to immunomodulatorsc 42 (84.0)

Concomitant use of immunomodulators, n (%)c 7 (14.0)

Previous advanced therapyd 40 (80.0)

Number of previous biologics or JAK inhibitor, 
n (%)

  0 10 (20.0)

  1 21 (42.0)

  2 12 (24.0)

  3 7 (14.0)

Previous exposure to specific advanced therapies, 
n (%)

Anti-TNF 31 (62.0)

  Infliximab 29 (58.0)

  Adalimumab 8 (16.0)

  Golimumab 1 (2.0)

Vedolizumab 27 (54.0)

Tofacitinib 1 (2.0)

Abbreviations: IQR, interquartile range; TNF, tumor necrosis factor; UST, 
ustekinumab.
aC-reactive protein (CRP) or fecal calprotectin (FC) higher than 5.0 mg/L 
or 150 µg/g, respectively. No missing data regarding CRP levels. Seven 
patients have no FC levels available at baseline.
bMissing data in 4 patients at baseline.
cImmunomodulators were defined as thiopurines (azathioprine or 
6-mercaptopurine) and methotrexate.
dAdvanced therapies included anti-TNF agents, vedolizumab, and 
tofacitinib.
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1–27). Most patients had anemia (n = 27, 54.0%), and 10 
patients (20.0%) presented with an extraintestinal manifesta-
tion (EIM), with half of them (n = 5, 10.0%) having concom-
itant psoriasis or psoriatic arthritis. One patient was an active 
smoker at baseline. Mean albumin serum levels were 3.66 g/
dL (range 1.8–4.6 g/dL; n = 4 missing data), and 17 patients 
(36.9%, n = 17/46) had levels below 3.5 mg/L.

Most patients had extensive colitis (n = 38, 76.0%), and 
43 (86.0%) were steroid dependent at baseline. Mean CRP 
was 15.3 mg/L (range 0.28–54.1 mg/L), and it was ele-
vated (CRP >5.0 mg/L) in 38 patients (76.0%); mean FC 
was 2061.6 µg/g (range 403–6700), and it was elevated (FC 
>150 µg/g) in all patients (100%, n = 43; missing data in 
7 patients at baseline). Overall, 47 patients (94.0%) had 
elevations in CRP and/or FC at baseline. The mean total 
Mayo score at baseline was 9.52 (range 6–12), and the en-
doscopic subscore at baseline was 2 (n = 14, 28.0%) or 3 
(n = 36, 72.0%).

Forty-two patients (84.0%) had prior exposure 
to immunomodulators (thiopurines [azathioprine or 
6-mercaptopurine] or methotrexate). Ten patients (20.0%) 
who initiated UST were naive to advanced therapies 
(biologics and/or JAK inhibitors). Forty patients (80.0%) 
had previous exposure to advanced therapies. In total, 30 
patients had prior exposure to at least 1 anti-TNF drug 
(infliximab, n = 29; adalimumab, n = 7; golimumab, n = 1), 
27 patients had previous exposure to vedolizumab, and 1 pa-
tient was exposed to tofacitinib. Concerning the number of 
previous advanced therapies, 21 patients had 1 prior biologic 
(infliximab, n = 11; vedolizumab, n = 9; adalimumab, n = 1); 
12 patients had 2 prior biologics (infliximab and vedolizumab, 
n = 10; infliximab and adalimumab, n = 1; adalimumab and 
vedolizumab, n = 1); and 7 patients had 3 prior biologics and/
or JAK inhibitors (infliximab, adalimumab, and vedolizumab, 
n = 5; vedolizumab, infliximab, and tofacitinib, n = 1; 
vedolizumab, infliximab, and golimumab, n = 1).

Clinical, Biochemical, and Endoscopic Outcomes
The primary endpoint of clinical remission at 1 year was 
achieved by 50.0% of patients (25/50), while endoscopic re-
mission within 1 year [median (IQR): 30 (26–48) weeks] was 
observed in 18/50 (36.0%) patients. Additionally, the rates of 
clinical remission at 1 year and endoscopic remission within 

1 year in bio-naïve patients were 70% (7/10) and 50% (5/10), 
respectively. Conversely, 45% (18/40) of bio-exposed patients 
achieved clinical remission, and 32.5% (13/40) achieved en-
doscopic remission at this time. These results are illustrated 
in Figure 1.

Clinical response and clinical remission at weeks 12–16 
were 56.0% and 18.0%, respectively. Steroid-free clinical 
remission was observed in 16.3% (n = 7/43) of patients at 
weeks 12–16. Endoscopic response was achieved in 68.0% of 
patients, and steroid-free clinical remission was observed in 
46.5% (n = 20/43) at 1 year. Biochemical response at weeks 
12–16 was 63.8% (n = 30/47), and biochemical remission 
at 1 year was 53.2% (n = 25/47). These results are shown in 
Figure 2.

Moreover, we conducted an analysis of outcomes based on 
the use of UST as a second-line therapy following the failure 
of vedolizumab (n = 9) or anti-TNFs (n = 12). No signifi-
cant differences were observed in clinical remission rates at 
52 weeks (58.3% vs. 33.3%, P = .27), endoscopic remission 
within 1 year (33.3% vs. 44.4%, P = .62), clinical response 
at weeks 12–16 (58.3% vs. 55.6%, P = .90), endoscopic re-
sponse within 1 year (58.3% vs. 66.7%, P = .70), biochem-
ical response at weeks 12–16 (58.3% vs. 77.8%, P = .36), and 
biochemical remission at 1 year (50.0% vs. 44.4%, P = .80). 
These findings are illustrated in Figure 3.

Treatment Persistence, Optimization, and 
Colectomy-Free Survival
Eleven patients (22.0%) required dose escalation of UST 
therapy to 4 weekly. The proportion of patients with UC who 
regained biological and/or clinical response after increasing 
the dose to every 4 weeks (Q4W) was 54.5% (n = 6). Out of 
the 50 patients who started on UST, 7 patients (14.0%) were 
considered as PNR, while 9 (18.0%) discontinued the drug 
mainly due to a lack of effectiveness.

The Kaplan–Meier curve analysis in Figure 4 illustrates the 
probability of UST treatment continuation. More precisely, 
the UST treatment persistence rates were as follows: 91.7% 
at 6 months, 89.5% at 12 months, 83.6% at 18 months, and 
73.1% at 24 months.

We assessed colectomy-free survival at 24 months since 
there were few patients with follow-up data beyond this 
period. During the follow-up, 3 patients (6.0%) underwent 

Figure 1. Clinical remission at 1 year and endoscopic remission within 1 year of ustekinumab treatment.
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colectomy. Figure 5 displays the Kaplan–Meier curve for 
colectomy-free survival. Specifically, the colectomy-free 
survival rates were 97.8% at 12 months and 88.7% at 24 
months.

Safety Outcomes
During the follow-up, 10 patients (20.0%) were hospitalized. 
Overall, 26 AEs were reported, of which 15 were considered 
SAEs. Hospitalization due to disease worsening was the 
most common SAE, reported in 9 (18.0%) patients, of 
whom 3 (6.0%) required a colectomy. One patient was 
diagnosed with prostate cancer at week 12 of UST treat-
ment. Another patient developed a cutaneous rash 24 hours 
after the first subcutaneous dose, requiring hospitalization 
and withdrawal of UST therapy. One patient experienced 
a severe headache necessitating hospitalization after UST 
induction, and during hospitalization, she was diagnosed 
with cavernous sinus thrombosis. One patient had pulmo-
nary embolism, likely related to UC activity. There were no 

reported deaths in this study. These results are summarized 
in Table 2.

Discussion
This is the first real-world experience study to report the ef-
fectiveness and safety of UST specifically in a Latin American 
population. The study focused on a group of mainly refrac-
tory UC patients, with a majority (80%) having prior biologic 
experience. These patients had a long disease duration (ap-
proximately 10 years), and 75% had pancolitis, with a base-
line Mayo endoscopic subscore of 3 in 72.0% of cases. The 
co-primary endpoints of clinical remission at 1 year and en-
doscopic remission within 1 year were achieved by 50% and 
36% of patients, respectively. In accordance with previously 
published real-world data, UST treatment was associated 
with improvements in clinical and biochemical parameters, 
along with high rates of drug persistence, low rates of colec-
tomy, and a favorable safety profile.

Figure 2. Clinical response and remission after ustekinumab induction (weeks 12–16), steroid-free clinical remission at 1 year, biochemical response 
after induction (weeks 12–16), biochemical remission at 1 year, and endoscopic response within 1 year.

Figure 3. Clinical, biochemical, and endoscopic outcomes in patients with ulcerative colitis using ustekinumab as second-line therapy after vedolizumab 
or anti-TNF use.
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The performance of a drug in real-world settings can differ 
from pivotal trials for various reasons. Pivotal trials often 
employ strict inclusion and exclusion criteria to ensure ho-
mogeneity and minimize confounding factors, while real-
world settings encompass a broader spectrum of patients 
with varying disease severity, comorbidities, and concurrent 
medications. As an example, the UNIFI trial was the first reg-
istered trial to enroll UC patients who had previously failed 
more than 1 biologic therapy with different mechanisms of 
action.18 Among the 961 patients included, 51.1% had prior 
exposure to ≥1 biologic agent, and 16.6% had been exposed 
to both a TNF antagonist and vedolizumab. In this predom-
inantly refractory population, the rate of clinical response at 
weeks 8 and 16 for patients receiving the labeled 6 mg/kg in-
duction dose was 61.8% and 77.6%, respectively. Conversely, 
we demonstrated a clinical response rate at weeks 12–16 of 
36% using an NRI analysis. We believe that the heteroge-
neity of patients in our cohort and the refractoriness of our 
population may have influenced early drug response. In our 
study, 50.0% of patients achieved the primary endpoint of 
clinical remission at 1 year, and 36.0% of patients achieved 
endoscopic remission within 1 year. The slightly higher clin-
ical remission rates observed in our study could possibly be 
attributed to less strict criteria in definitions or our outcomes, 
in comparison to a registration clinical trial.

It’s important to note that real-world evidence complements 
pivotal trials by providing insights into a drug’s performance 
in routine clinical practice. While pivotal trials establish in-
itial efficacy and short-term safety, real-world studies offer 

valuable information on long-term effectiveness, long-term 
safety profiles, treatment patterns, and patient outcomes in 
diverse populations. UST’s performance has been assessed in 
several real-life studies.

One study conducted by Hong et al.16 at 2 tertiary IBD 
centers in the USA aimed to evaluate the real-world effec-
tiveness and safety of UST in patients with moderately to se-
verely active UC. After 12 months, 45% and 35% of patients 
achieved clinical and corticosteroid-free remission, respec-
tively. Interestingly, remission rates were quite similar to 
those observed at 3 months (42.6% and 35%, respectively), 
demonstrating sustained remission with UST in those who ini-
tially responded to the drug. Similarly, data from the GETAID 
multicenter real-world induction and maintenance studies 
also demonstrated sustained rates of clinical and steroid-free 
remission over time (39.8% and 35% at weeks 12–16, and 
34% and 32% at week 52.15 In our cohort, clinical and steroid-
free remissions were observed in 50% and 46.5% of patients 
at 1 year. In our sample, 20% of the patients were biologi-
cally naïve, 62% had previously been exposed to anti-TNFs, 
and 54% to vedolizumab, while 99% of patients were previ-
ously exposed to anti-TNF and 85% to vedolizumab in the 
GETAID cohort. Accordingly, 92% of patients had prior ex-
posure to biologics and/or tofacitinib in the American cohort. 
It is also important to mention that local physicians’ practices 
in corticosteroid prescription for UC patients may vary based 
on factors such as regional guidelines, physician preferences, 
and patient characteristics, which may substantially impact 
steroid-free remission rates. Only a few real-world studies 

Figure 4. Kaplan–Meier curve for ustekinumab persistence in the whole cohort of patients with ulcerative colitis over the 24 months of follow-up.
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have reported the effectiveness of UST in improving objective 
markers of inflammation. Notably, despite the limited sample 
size, there was no significant difference observed in the ef-
ficacy of UST in inducing clinical remission among patients 
with prior exposure to either anti-TNF drugs or vedolizumab. 
Additionally, when used as a second-line treatment, UST 
demonstrated similar effectiveness in terms of endoscopic re-
sponse, endoscopic remission, clinical response, and biochem-
ical response/remission between patients previously exposed 
to vedolizumab or anti-TNF drugs. This finding suggests that 
UST may exhibit efficacy even in individuals with a history 
of exposure to biologics with distinct mechanisms of action.

A recent systematic review and meta-analyses by Taxonera 
et al.19 summarized the evidence on the real-world outcomes 
of UST in UC. The pooled rate of endoscopic improvement at 
weeks 12–16 was 29.9% (95% CI, 21.1–38.7; 91 patients; 
2 studies). At month 12, 58.2% of patients (95% CI, 39.9–
76.5) (80 patients) had endoscopic improvement and 26% of 
patients (95% CI, 10.4–41.6) achieved mucosal healing (40 
patients; 2 studies). In our study, we reported endoscopic re-
sponse and remission rates of 68% and 36%, respectively. 
Notably, we used the more stringent definition for endoscopic 
remission (endoscopic Mayo subscore of 0), as recommended 
by the Selecting Therapeutic Targets in Inflammatory Bowel 
Disease II (STRIDE II).20 Even though the rates of endoscopic 
improvement and mucosal healing match the data from the 
pivotal UNIFI trial, the reported results should be interpreted 
with caution since only a small proportion of patients un-
derwent endoscopic evaluation in the aforementioned studies. 
The recent UNIFI long-term extension results have reassured 

UST treatment’s favorable safety profile up to 5 years of treat-
ment.21 In our study, UST treatment was well tolerated, and no 
new safety signals were observed. Treatment discontinuations 
were mostly attributed to a lack of response or disease pro-
gression. Overall, 27 AEs were reported during the follow-up, 

Figure 5. Kaplan–Meier curve showing colectomy-free survival during the follow-up of patients with ulcerative colitis under ustekinumab treatment.

Table 2. Safety events with ustekinumab treatment during the follow-up.

Adverse events/serious adverse events N = 27

Deep vein thrombosisa 1

Headache 2

Constipation 1

Arthralgia 1

Lower urinary tract infection 2

Mild COVID-19 3

Serious adverse events 16

  Hospitalization due to disease progression 9

  Prostatic cancerb 1

  Pulmonary embolismc 1

  Cavernous sinus thrombosisc 1

  Cutaneous rashd 1

  Colectomy 3

aOne episode of deep vein thrombosis associated with COVID-19 infection.
bThis event is probably not related to ustekinumab.
cThere was 1 case of pulmonary embolism associated with an ulcerative 
colitis flare and 1 case of cavernous sinus thrombosis. Both cases required 
hospitalizations.
dHospitalization and drug discontinuation were necessary for this event.
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with 16 of them classified as SAEs. Ten patients (20.0%) re-
quired hospitalization, and 3 patients (6.0%) underwent co-
lectomy. No deaths were observed. Our results are consistent 
with those previously reported for UST.12,14,15,22

A total of 9 patients (18%) discontinued UST over time. 
The primary reasons for discontinuation were PNR in 7 
patients (14%) and loss of response in 2 patients (4%) over a 
mean follow-up period of 19.2 months (ranging from 2 to 72 
months). The cumulative probability of UST treatment per-
sistence at the end of 2 years was 73.7%. In the meta-analysis 
conducted by Taxonera et al., the pooled rate of persistence 
with UST at month 12 was 73.3% (95% CI, 64.6–82) across 
9 studies that included 634 patients.19 However, there was 
substantial between-study heterogeneity at this time point 
(I2 = 85%, Cochrane’s Q test P = .001). It’s important to note 
that most of these studies used per-protocol analyses instead 
of more stringent analyses, such as the NRI method.

Dose escalation of UST therapy to 4-weekly intervals was 
observed in 11 patients (22.0%) in our cohort. The propor-
tion of patients with UC who regained biological and/or 
clinical response after increasing to a 4-weekly regimen was 
54.5%. This rate was lower than that reported by Amiot et 
al.15 and Hong et al.,16 but similar to the rate reported in the 
Spanish real-life cohort.11 The need for dose intensification 
in our study was very similar to the recently reported need 
for dose optimization of UST in CD.23 In the present study, 
10 patients (20.0%) were hospitalized, and 3 (6.0%) under-
went colectomy during the follow-up. The role of biologics as 
disease-modifying agents in the natural course of UC has long 
been recognized.24 However, in the case of refractory patients, 
it is possible that UST treatment was maintained because 
there were no other available drugs to avoid surgery during 
the study period. Therefore, it is important to emphasize that 
the reluctance to recommend surgery may have deleterious 
consequences, as chronic mucosal inflammation can increase 
the risk of dysplasia and cancer.

This study is associated with some limitations that need 
to be discussed. First, it was a retrospective study with a 
noncontrolled design, which may result in patient dropouts, 
missing data, and some selection bias. Second, the number 
of patients included is somewhat small; however, it reflects 
the fact that the medication is not widely available in Brazil 
due to a lack of reimbursement. Third, the optimization of 
treatment with UST was done at the physician’s discretion 
and not according to a standardized protocol. The rate of 
AEs reported in our cohort was relatively low. However, due 
to the retrospective nature of the study, it could be argued 
that many of the adverse events were mild, were not re-
ported by the patients, or did not require specific treatment, 
and therefore, were not entered into the medical records 
during follow-up appointments. Despite these limitations, 
our retrospective observational cohort has some strength 
and highlights the long-term effectiveness and safety of UST 
in UC patients from newly industrialized countries such as 
Brazil, where the prevalence of IBD has been increasing pro-
gressively in recent years.25 Additionally, in the current study, 
information on the patients was obtained through a struc-
tured questionnaire, with data collection standardization by 
the researchers. Moreover, we used objective clinical, bio-
chemical, and endoscopic parameters commonly reported in 
real-world observational studies to describe therapy-induced 
meaningful objective outcomes in UC patients. Finally, future 

studies that include a broader population of patients with 
refractory UC treated with UST and with a longer follow-up 
duration are required to confirm outcomes over an extended 
period.

Conclusions
In accordance with previously published real-world data, this 
multicenter real-world cohort of difficult-to-treat UC patients 
showed that UST was associated with improvements in clin-
ical, biochemical, and endoscopic outcomes. The safety pro-
file was consistent with previous studies.
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