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Abstract
Background and Aim: Etrolizumab is a gut-targeted anti-β7 integrin monoclonal
antibody. However, the evidence of etrolizumab efficacy and safety in ulcerative coli-
tis remains inconclusive. Therefore, we aim to evaluate the safety and efficacy of
etrolizumab as an induction and maintenance therapy for active moderate to severe
ulcerative colitis.
Methods: We synthesized randomized controlled studies (RCTs) from MEDLINE,
Scopus, EMBASE, PubMed, Web of Science, and Cochrane Library until April 2023.
The risk ratio (RR) for dichotomous outcomes with the corresponding 95% confi-
dence interval (CI) was used. The study protocol was registered in PROSPERO with
ID: CRD42023437040.
Results: Five RCTs with 1849 participants were included. The etrolizumab group had
a significant clinical response (RR: 1.28 with 95% CI [1.08, 1.51], P = 0.005), clini-
cal remission rates during the induction phase (RR: 2.47 with 95% CI [1.48, 4.11],
P = 0.0005), compared with the placebo group in ulcerative colitis; however, there
was no statistically significant difference between the two groups, regarding the
corticosteroids-free remission rate (RR: 1.92 with 95% CI [0.94, 3.92], P = 0.07).
Moreover, endoscopic improvement, endoscopic remission, and histologic remission
rates were observed more in the etrolizumab group during both the induction and
maintenance phases. For safety outcomes, etrolizumab was significantly safer, but any
adverse event was higher in the etrolizumab group than in the placebo.
Conclusion: Etrolizumab shows its effectiveness as both an induction and mainte-
nance therapy for moderate or severe UC. The findings demonstrate its positive
impact on clinical, endoscopic, and histologic remission rates. Regarding safety, other
than any side effects, etrolizumab showed a good safety than a placebo.

Introduction
Ulcerative colitis (UC) is an idiopathic inflammatory bowel dis-
ease characterized by chronic or recurrent inflammation of the
colon and rectum linings. This inflammation significantly reduces
the patient’s quality of life, manifested by abdominal pain, diar-
rhea, rectal bleeding, or fatigue. The exact cause of UC remains
unknown, highlighting the complexity of the condition.1–4

Various treatment options are available for treating moder-
ate to severe active UC. Corticosteroids such as prednisone and
budesonide are commonly used to reduce inflammation

and relieve symptoms. However, long-term use is limited due to
the possible side effects. Immunosuppressants such as azathio-
prine and mercaptopurine help regulate the immune response and
prevent further damage to intestinal tissue, which are usually
used when corticosteroids cannot induce or maintain remission.5

Targeted biological agents have revolutionized the treat-
ment of UC. Tumor necrosis factor (TNF) is a pro-inflammatory
cytokine involved in the disease process. So, one of the new syn-
thesizing drugs is TNF inhibitors, such as infliximab,
adalimumab, and golimumab which work by neutralizing TNF.
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Moreover, etrolizumab, a gut-selective integrin antagonist, works
to prevent immune cell trafficking and reduce inflammation in
the gastrointestinal tract Ustekinumab, another biologic agent,
targets interleukin-12 and interleukin-23, which are cytokines
implicated in the immune response in UC. Tofacitinib, a Janus
kinase (JAK) inhibitor, is an oral medication that inhibits the sig-
naling pathways involved in inflammation.1,5–7 Despite the avail-
ability of these therapeutic options, a significant proportion of
patients with UC do not achieve durable clinical remission. This
unmet need has prompted the exploration of novel treatment
strategies.1

Therefore, a new approach involving anti-integrin thera-
pies has gained attention due to their high specificity and favor-
able safety profile. Etrolizumab, a gut-targeted, anti-integrin
biologic, selectively targets both α4β7 and αEβ7 integrins in con-
trast to vedolizumab, which targets α4β7 integrin only. Even
though both vedolizumab and etrolizumab target the α4β7
integrin, Lichnog et al., showed that etrolizumab is more effec-
tive than vedolizumab in inducing β7 internalization, which sug-
gests better clinical efficacy for etrolizumab.8 By controlling
immune cell trafficking and its inflammatory effects on the gut
lining, etrolizumab aims to alleviate the symptoms of UC and
induce clinical remission.7,9,10 Clinical studies have shown prom-
ising results for etrolizumab in patients with moderately to
severely active UC. In Phase II clinical trial, the induction regi-
men of etrolizumab was well tolerated and demonstrated signifi-
cantly higher rates of clinical remission compared with a
placebo.11 In this systematic review and meta-analysis, we aim to
evaluate the induction and maintenance efficacy and safety of
etrolizumab compared with a placebo in patients with moderate
to severe UC.

Methodology

Protocol registration. This systematic review and meta-
analysis were conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines12 and the Cochrane Handbook of System-
atic Reviews and Meta-Analysis.13 The study’s protocol was reg-
istered in the International Prospective Register of Systematic
Reviews (PROSPERO) under the registration number
CRD42023437040.

Data sources and search strategy. Five databases
(PubMed, Cochrane, WOS, SCOPUS, EMBASE) were systemat-
ically searched by O.S. and M.T. until 18 April 2023, without
search limits. The search strategy included the following:
(“Etrolizumab” OR “rhuMAb β7” OR “anti-β7” OR
“PRO145223”) AND (“ulcerative colitis” OR “UC” OR “inflam-
matory bowel disease” OR “IBD”) (Table S1, Supporting
information).

Eligibility criteria. We used the following PICOS criteria to
include population (P): patients with moderately to severely
active UC; intervention (I): etrolizumab as induction or mainte-
nance therapy; control (C): placebo; and outcome (O): the pri-
mary outcome of this review is clinical remission at the end of
treatment duration defined as Mayo clinic score (MCS) less than
2.14 Secondary outcomes were any adverse event, any serious

adverse event, adverse events leading to treatment discontinua-
tion, infections, serious infection, and death. Study design
(S) randomized controlled trials (RCTs).

Study selection. Three reviewers (A.Z., M.A., and O.S.)
individually screened the titles and abstracts of the retrieved
records via (Covidence) online software after excluding dupli-
cates. Then, full-text screening was conducted by the same three
reviewers using the previously stated eligibility criteria. Any con-
flicts were solved via discussion.

Data extraction. Two reviewers (O.S. and M.T.) pilot-tested
and drafted an extraction sheet for the following data: summary
characteristics (study design, country, center, total participants,
etrolizumab dose, frequency of subcutaneous injection dose,
treatment duration, remission definition, adjuvant intervention,
duration of induction phase, main inclusion criteria, primary out-
come, and follow-up duration); baseline characteristics (number
of patients in each group, age, sex, body mass index [BMI],
duration of disease in years, CRP, fecal calprotectin, MCS, dis-
ease extent, and baseline treatments); and efficacy outcomes data
(clinical remission, corticosteroids-free remission, endoscopic
improvement, clinical response, histologic remission,
endoscopic remission, any adverse event [AEs], any serious AEs,
infections, serious infections, AEs leading to treatment discontin-
uation, and death). Two reviewers (A.Z. and M.A.) separately
extracted the previously mentioned data. Disagreements were
resolved through discussion.

Risk of bias and certainty of evidence. Two indepen-
dent investigators (M.A. and M.M.) implemented the revised
Cochrane Collaboration’s tool for assessing the risk of bias in
RCTs (ROB 2),15 considering selection, performance, detection
bias, attrition, reporting, and other potential sources of biases.
Any disagreement was resolved through discussion or by a third
reviewer (O.S.). Furthermore, two independent investigators
(M.T. and B.A.) used the Grading of Recommendations, Assess-
ment, Development, and Evaluation (GRADE) approach to eval-
uate the quality of the evidence.16

Statistical analysis. We performed the meta-analysis using
Revman software version 5.417 to pool dichotomous outcomes
using risk ratio (RR) and continuous outcomes using mean dif-
ference (MD), along with the corresponding 95% confidence
interval (CI). We conducted pooled analysis using the random-
effects model. In case of significant heterogeneity, the random-
effects model was implemented. We evaluated heterogeneity
using the chi-square test, and it was measured by the I2 test. On
an alpha level below 0.1, the chi-square test was considered sig-
nificant, and heterogeneity was considered significant if the I2

was >50%. To investigate the source of heterogeneity, sensitivity
analysis was conducted by excluding one study at a time and
rerunning the analysis. Finally, we did not investigate publication
bias using funnel plots, as we included less than 10 RCTs.18

Results

Search results and study selection. Our search yielded
821 results across the different databases, with 608 records
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remaining for abstract screening after omitting 213 duplicates.
After screening abstracts and titles, 587 records were excluded,
leaving 21 studies retrieved for full-text review. Of them, 16 were
excluded and five were included in our review. The flow diagram
records search and selection are depicted in Figure 1.

Characteristics of included studies. The summary
characteristics of the five included studies are presented in
Table 1. Three studies used etrolizumab as an induction
therapy,11,19 one as a maintenance therapy,20 and another as an
induction and maintenance therapy.11 A total of 1208 patients
(males = 859) were enrolled, with a mean age of 39.7 years old
(SD = 13.6). Characteristics of the studies’ participants are pres-
ented in Table 2.

Three trials revealed that most of the etrolizumab group
received 5-aminosalicylic acid (5-ASA) and corticosteroids19,20

as baseline therapies. Additionally, three studies11,19 demonstrate
that the majority of etrolizumab patients were taking both corti-
costeroids and immunosuppressants. Baseline treatments of the
studies’ participants are present in Table S2.

Risk of bias and quality of evidence. All five
RCTs19–21 exhibited a low overall risk of bias, indicating a high
level of methodological rigor. The detailed risk of bias assess-
ment is available in Figure 2. These reliable findings reinforce
the validity of the studies and support evidence-based practice.

Efficacy outcomes. Etrolizumab was significantly associated
with increased clinical response (RR: 1.28 with 95% CI [1.08,
1.51], P = 0.005) (moderate-quality evidence) (Fig. 3a, Table 3)
and clinical remission rates during the induction phase (RR: 2.47
with 95% CI [1.48, 4.11], P = 0.0005) (high-quality evidence),
but not during the maintenance phase (RR: 1.31 with 95% CI
[0.93, 1.85], P = 0.12) (moderate-quality evidence) (Fig. 3b,
Table 3). Etrolizumab was associated with increased endoscopic
improvement rate during both inductions (RR: 1.44 with 95% CI
[1.14, 1.83], P = 0.003) and maintenance phases (RR: 1.69 with
95% CI [1.24, 2.30], P = 0.0008) (moderate-quality evidence)
(Fig. 4a, Table 3). Also, etrolizumab was associated with increased
endoscopic remission rate during both induction (RR: 2.21 with
95% CI [1.41, 3.47], P = 0.0005) and maintenance phases (RR:

Figure 1 PRISMA flowchart of the screening process.
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1.92 with 95% CI [1.29, 2.85], P = 0.001) (moderate-quality evi-
dence) (Fig. 4b, Table 3). Etrolizumab was associated with
increased histologic remission rate during both induction (RR:
1.60 with 95% CI [1.01, 2.52], P = 0.05) and maintenance phases
(RR: 2.04 with 95% CI [1.40, 2.98], P = 0.0002) (moderate-
quality evidence) (Fig. 5a, Table 3). Finally, there was no differ-
ence between etrolizumab and placebo regarding corticosteroid-
free remission rate (RR: 1.92 with 95% CI [0.94, 3.92], P = 0.07)
(Very low-quality evidence) (Fig. 5b, Table 3).

Studies were homogenous in clinical response (P = 0.66,
I2 = 0%), clinical remission (P = 0.13, I2 = 42%), endoscopic
improvement (P = 0.60, I2 = 0%), endoscopic remission
(P = 0.89, I2 = 0%), histologic remission (P = 0.19, I2 = 35%),
and corticosteroids-free remission (P = 0.69, I2 = 0%).

Safety outcomes. Any AEs were higher in the etrolizumab
group than in the placebo group (RR: 0.90 with 95% CI [0.83,
0.98], P = 0.01) (high-quality evidence); however, there was no

difference between etrolizumab and placebo regarding any seri-
ous AEs (RR: 1.10 with 95% CI [0.72, 1.67], P = 0.66) (low-
quality evidence), any infection (RR: 0.94 with 95% CI [0.79,
1.13], P = 0.53) (moderate-quality evidence), serious infections
(RR: 0.82 with 95% CI [0.36, 1.84], P = 0.63) (low-quality evi-
dence), AEs leading to drug discontinuation (RR: 0.98 with 95%
CI [0.57, 1.69], P = 0.95) (Low-quality evidence), and death
(RR: 0.87 with 95% CI [0.34, 2.27], P = 0.78) (low-quality evi-
dence) (Fig. 6, Table 3).

Studies were homogenous in safety (P = 0.99, I2 = 0%), any
AE (P = 0.66, I2 = 0%), any serious adverse events (P = 0.87,
I2 = 0%), any infection (P = 0.94, I2 = 0%), serious infections
(P = 0.90, I2 = 0%), adverse events leading to drug discontinuation
(P = 0.25, I2 = 26%), and death (P = 0.86, I2 = 0%).

Discussion
To the best of our knowledge, this meta-analysis is the first in
the literature to comprehensively examine the efficacy of

Figure 2 Quality assessment of the risk of bias in the included trials.
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etrolizumab as an induction and maintenance therapy for active
UC. Our results showed that etrolizumab was associated with
increased clinical response, endoscopic improvement, endoscopic
remission, and histologic remission rates during both the induc-
tion and maintenance phases, while improvement in clinical
remission rates was observed during the induction phase only.
However, there was no significant difference in corticosteroid-
free remission rates compared with placebo. In terms of safety,
etrolizumab had a lower risk of adverse events compared with
placebo, and there was no significant difference in serious
adverse events, infections, adverse events leading to drug discon-
tinuation, and death.

Available treatments. To tailor treatment for patients with
UC, an initial assessment of disease severity is essential at the
time of diagnosis. This evaluation can be done using the MCS or
the Montreal classification.22,23 This helps determine the dis-
ease’s severity at its onset and aids in monitoring disease pro-
gression in response to various therapies. The current treatment
options for moderate to severe UC include corticosteroids, immu-
nosuppressants, and targeted therapies such as tumor necrosis
factor inhibitors (anti-TNFs), vedolizumab, ustekinumab, and
tofacitinib.24,25 However, despite the availability of these

treatment options, many patients do not achieve a sustained
response to these therapies.26 Therefore, there is a need for
targeted therapies that have a favorable safety profile and the
ability to induce remission and prevent long-term complications.
Anti-integrin therapies have been developed as potential treat-
ment options for patients with UC due to their high selectivity
and minimal side effects.27 One such therapy is etrolizumab,
which is a gut-targeted, anti-integrin, biological therapeutic.

Clinical response and remission. Etrolizumab showed
increased clinical response and clinical remission rates during the
induction phase, suggesting that etrolizumab effectively induces
a positive response and remission in patients with UC. These
results align with previous studies that have shown the therapeu-
tic potential of etrolizumab in managing moderate to severe UC
symptoms28,29 The significant associations observed in this meta-
analysis provide robust evidence supporting the efficacy of
etrolizumab in achieving favorable clinical outcomes. These posi-
tive clinical outcomes align with improved medication compli-
ance, as patients are more likely to adhere to their prescribed
treatment regimens when they experience favorable clinical
improvement.30

Figure 3 Forest plot of the efficacy outcomes (a—clinical response, b—clinical remission). CI, confidence interval; RR, risk ratio.
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Endoscopic improvement and remission. Achieving
endoscopic improvement and remission are crucial in the treat-
ment of UC, as they signify the restoration of mucosal health and
enhanced disease management.31 Endoscopic improvement has
demonstrated associations with decreased risks of relapse, hospi-
talization, dysplasia, cancer, and the necessity for colectomy.32–36

36 The significance of endoscopic improvement as a treatment
objective has been underscored by the Selecting Therapeutic Tar-
gets in Inflammatory Bowel Disease (STRIDE) initiative
initiated by the International Organization for the Study of
Inflammatory Bowel Diseases (IOIBD).37 The outcomes of this
study provide valuable insights by demonstrating that

etrolizumab is significantly associated with increased rates of
endoscopic improvement and remission, both during the induc-
tion and maintenance phases. These findings highlight the effec-
tiveness of etrolizumab in targeting the underlying inflammatory
mechanisms implicated in the development of UC.38 By effec-
tively modulating these processes, etrolizumab promotes mucosal
healing and facilitates long-term remission of the disease.

Histologic remission. Histologic remission, which evalu-
ates the microscopic healing of the colonic mucosa, serves as a
vital measure of treatment success in UC.39 Recent studies have
shown that, in UC patients, achieving histological healing

Figure 4 Forest plot of the efficacy outcomes (a—Endoscopic improvement, b—Endoscopic remission). CI, confidence interval; RR, risk ratio.
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(healing at a microscopic level) in addition to endoscopic muco-
sal healing (healing visible during endoscopy) can lead to better
outcomes. Histological inflammation in UC increases the risk of
colorectal neoplasia (abnormal tissue growth),40,41 while histo-
logical healing can prevent clinical relapses, reduce the use of
steroids, and lower hospitalization rates.42,43 Notably, even when
UC patients achieve endoscopic mucosal healing, nearly 40% of
them still have ongoing microscopic inflammation.44 Our results
establish a significant association between the use of etrolizumab
and increased rates of histologic remission during both the induc-
tion and maintenance phases. These results signify the compre-
hensive therapeutic impact of etrolizumab, as it not only
improves clinical and endoscopic outcomes but also plays a cru-
cial role in resolving microscopic inflammation.

Corticosteroid-free remission rates. A fundamental
treatment objective in managing UC is to achieve and subse-
quently maintain clinical remission without the need for cortico-
steroids. This strategy permits short-term corticosteroid use,
mitigating safety concerns associated with their prolonged
usage.45,46 Our analysis of corticosteroid remission included just
two eligible studies. Our findings revealed an improvement in
steroid clinical remission rates compared with a placebo, with a
relative risk (RR) of 1.94 (95% CI: 0.95–3.94). However, the
pooled P value was 0.07, indicating no statistical significance.

This suggests that etrolizumab demonstrates a trend toward clin-
ical remission without the need for corticosteroids. To enhance
the power of our study, further RCTs comparing corticosteroid-
free remission between etrolizumab and a placebo are
necessary.

Comparison between anti-TNF and etrolizumab. In
terms of comparative efficacy to anti-TNFs, a head-to-head meta-
analysis was conducted, comparing etrolizumab with infliximab
for the treatment of moderate to severe UC.47 It incorporated data
from seven RCTs, representing the first meta-analysis with com-
parison between these two novel medications. Notably, there
were no significant differences observed in terms of clinical
remission and serious AEs between etrolizumab and infliximab.
Also, the comparative efficacy between anti-TNFs is similar, but
the meta-analysis showed a trend toward lower adverse events
profile for etrolizumab versus infliximab. In a different RCT, the
efficacy of etrolizumab was compared with another anti-TNF:
adalimumab.19 The pooled analysis revealed that etrolizumab did
not exhibit superiority over adalimumab in inducing remission,
achieving endoscopic improvement or remission, eliciting a clini-
cal response, or attaining histological remission.

Safety. The safety profile of etrolizumab was evaluated in
comparison with a placebo in our study. Our findings indicate

Figure 5 Forest plot of the efficacy outcomes (a—Histologic remission, b—Corticosteroids-free remission). CI, confidence interval; RR, risk ratio.
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that the etrolizumab group exhibited a higher risk of AEs, as
supported by high-quality evidence. However, there were no sig-
nificant differences in terms of serious AEs, any infections,

serious infections, AEs leading to drug discontinuation, and
death. While etrolizumab demonstrated a greater likelihood of
AEs, the lack of significant differences in serious AEs and other

Figure 6 Forest plot of the safety outcomes (a—any adverse event, b—any serious adverse event, c—any infection, d—serious infection, e—
adverse event leading to drug discontinuation, f—death). CI, confidence interval; RR, risk ratio.
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critical safety parameters is noteworthy, providing valuable
insights into its safety profile and potential clinical utility.

Strengths. The analysis conducted in this article demonstrates
a robust evaluation of the efficacy outcomes of etrolizumab in
treating UC. Various outcome measures were assessed, including
clinical response, clinical remission, endoscopic improvement,
endoscopic remission, and histologic remission.

The safety outcomes of etrolizumab were also evaluated in
this article, providing valuable insights into the adverse event
profile of the treatment. The analysis compared the proportion of
patients experiencing adverse events in the etrolizumab group
versus the placebo group. Including safety data enhances the
comprehensiveness of the analysis and provides clinicians with
important information for making treatment decisions.

Overall, the strengths of this article lie in its rigorous
methodology, comprehensive evaluation of efficacy and safety
outcomes, and detailed reporting of study characteristics. These
strengths contribute to the reliability and validity of the findings,
making them a valuable resource for clinicians and researchers in
the field of UC treatment.

Limitations. It is important to acknowledge several limita-
tions in this study. First, the focus on short-term outcomes during
the induction and maintenance phases limits our understanding
of the long-term efficacy and safety of etrolizumab in UC treat-
ment. Future studies with extended follow-up periods are needed
to assess the durability of treatment effects and identify potential
late-onset adverse events. Second, potential confounding factors
and interactions with other concurrent medications were not
explicitly accounted for in the analysis. These factors could influ-
ence treatment response and safety outcomes, and their impact
should be addressed in future investigations to obtain a more
comprehensive understanding of etrolizumab’s effects.

Furthermore, the analysis primarily compared etrolizumab
with a placebo, which restricts direct comparisons with other
active treatments for UC. Conducting research that compares
etrolizumab with commonly used therapies would provide valu-
able insights into its relative efficacy and safety in relation to
existing treatment options.

Finally, the sample sizes and event rates in the safety anal-
ysis may have been inadequate to detect rare adverse events
accurately or estimate the overall safety profile of etrolizumab.
Conducting larger studies or utilizing post-marketing surveillance
data would enable the capture of a broader range of safety events
and enhance the reliability of safety assessments.

Implication for future research. The findings of this
study have important implications for future research in the field
of UC treatment. First, it is crucial to conduct long-term studies
to assess the durability of the observed treatment effects. The
manuscript primarily focused on short-term outcomes during the
induction and maintenance phases, and the long-term efficacy
and safety of etrolizumab were not thoroughly evaluated.
Extended follow-up periods are needed to determine the sustain-
ability of the treatment benefits and to identify any late-onset
adverse events that may arise.

Additionally, future studies should consider potential con-
founding factors and interactions with other concurrent

medications. The analysis did not account for these factors,
which could influence treatment response and safety outcomes.
Understanding the impact of these variables on the effectiveness
and safety of etrolizumab is essential for optimizing its use in
clinical practice.

Furthermore, comparative research comparing etrolizumab
with other commonly used therapies for UC is warranted. The
current analysis primarily focused on comparing etrolizumab
with a placebo, limiting the ability to draw direct comparisons
with other active treatments. Conducting head-to-head trials or
meta-analyses that directly compare etrolizumab with other
established therapies will provide a more comprehensive under-
standing of its relative efficacy and safety.

Finally, larger studies or post-marketing surveillance data
are needed to capture a broader range of safety events and
enhance the reliability of safety assessments. The sample sizes
and event rates in the current analysis may have been insufficient
to detect rare adverse events accurately. Increasing the sample
size and conducting real-world studies will provide a more accu-
rate estimation of the overall safety profile of etrolizumab.
Addressing these implications for future research will help
strengthen the evidence base for using etrolizumab in the treat-
ment of UC and guide clinicians in making informed decisions
about its use in clinical practice.

Conclusion
This study provides evidence supporting the effectiveness of
etrolizumab as both an induction and maintenance therapy for
moderate or severe UC. The findings demonstrate its positive
impact on clinical, endoscopic, and histologic remission rates.
However, further research is needed to establish the optimal posi-
tion of etrolizumab in UC management guidelines. Specifically,
head-to-head comparisons with other well-established drugs,
such as vedolizumab, would be valuable in assessing its compar-
ative efficacy and safety. These comparative studies would con-
tribute to a more comprehensive understanding of etrolizumab’s
role in treating UC and aid in making informed clinical
decisions.
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