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Abstract

This article comprehensively examines ulcerative colitis (UC), a prevalent form of inflammatory bowel disease. The exploration begins with a
detailed overview of UC’s epidemiology, emphasizing its global prevalence, age distribution, and the rising incidence over recent decades. The
pathophysiological section sheds light on the intricate interplay of genetic, environmental, and immune factors contributing to UC, focusing on
the disease’s chronic inflammatory nature and variable clinical course. Histopathological, the Montreal Classification is dissected to delineate
UC’s unique features, including its distinct distribution within the colon and characteristic mucosal alterations. The clinical presentation and
diagnosis section elucidates hallmark symptoms, extraintestinal manifestations, and the crucial role of endoscopic and histologic findings in
confirming UC diagnosis. The subsequent segments delve into the evolving landscape of biological therapies, focusing on tumor necrosis factor
(TNF) inhibitors (Infliximab, Adalimumab, Golimumab) and the integrin inhibitor Vedolizumab. Mechanisms of action, dosing regimens, and
potential adverse effects are thoroughly explored, providing a comprehensive guide for clinicians navigating therapeutic decisions. Including the
IL-12/1L-23 inhibitor, Ustekinumab adds a novel dimension, highlighting its efficacy, safety, and potential cost-effectiveness. This comprehensive
resource offers a holistic understanding of UC, contributing to the ongoing pursuit of enhanced patient outcomes in managing this complex
inflammatory bowel disease.
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Abbreviations: UC: Ulcerative Colitis; IBD: Inflammatory Bowel Disease; TNF: Tumor Necrosis Factor; FDA: Food and Drug Administration; IgG1:
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Introduction

annually, witha prevalence of 156 to 291 cases per 100,000 persons
Ulcerative colitis (UC), a prominent form of inflammatory

each year. While the condition can manifest at any age, it is most
bowel disease (IBD), is distinguished by persistent and diffuse

frequently diagnosed during the second and third decades of life.
inflammation limited to the colonic mucosa, extending proximally . . . . . . .
Various risk factors contribute to its onset, primarily associated
from the rectum. Globally recognized as the most prevalent variant . . . o . .
with disruptions in intestinal mucosa barriers and subsequent
of IBD, its incidence ranges from 9 to 20 cases per 100,000 persons . . . . . . .
perturbations in the intestinal microbiota, encompassing factors
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such as infections, genetic predisposition, medication use, tobacco
consumption, and mucosal immune dysregulation [1-3]. The
hallmark symptom of ulcerative colitis is bloody diarrhea, often
accompanied by mucus, with additional manifestations including
urgency or tenesmus, abdominal pain, malaise, weight loss, and
fever. The severity and extent of the disease dictate the presence
of associated symptoms. Extraintestinal manifestations linked
to disease activity encompass episcleritis, scleritis and uveitis,
peripheral arthropathies, erythema nodosum, and pyoderma
gangrenosum. Diagnosis hinges on presenting symptoms
consistent with the disease and findings from sigmoidoscopy
or colonoscopy, revealing continuous colonic inflammation that
originates in the rectum. Confirmatory biopsies exhibit chronic
inflammatory changes within the colon. Treatment decisions
for ulcerative colitis patients hinge on the disease’s extent
and severity, incorporating a spectrum of therapeutic options,
including biological therapies such as TNF inhibitors (infliximab,
adalimumab, golimumab) and integrin inhibitors (vedolizumab)
[1,2]. This article seeks to provide a comprehensive overview of
the biological therapy landscape for ulcerative colitis, shedding
light on its efficacy, mechanisms, and implications for clinical
practice.

Epidemiology & Physiopathology

Ulcerative colitis is a chronic inflammatory bowel disease
characterized by inflammation of the colonic mucosa, typically
affecting the rectum and extending proximally continuously. The
exact etiology of UC remains elusive, but it is believed to result
from a complex interplay of genetic, environmental, and immune
factors. Multiple genetic susceptibility loci have been identified,
implicating a genetic component in UC’s pathogenesis [4,5].
Environmental factors such as alterations in the gut microbiota,
dietary habits, and exposure to certain infections may trigger or
exacerbate the disease [4]. Dysregulation of the immune response
plays a pivotal role in UC, with an aberrant inflammatory response
directed against the intestinal mucosa [6]. The epidemiology of
UC shows a variable global distribution, with a higher incidence
reported in Westernized countries such as the United States
and Europe. The incidence and prevalence of UC have been
rising over the past few decades, suggesting a potential role for
environmental factors in disease development. UC typically
manifests in young adulthood, with a bimodal age distribution,
although it can occur at any age [5-8]. The disease course of UC is
characterized by periods of exacerbation and remission. Clinical
manifestations include diarrhea, bloody stools, abdominal pain,
and weight loss. Extraintestinal manifestations may also affect the
joints, skin, and eyes. Complications such as colonic perforation
and toxic megacolon can be life-threatening [4-6]. Endoscopic
evaluation and histopathological examination of colonic biopsies
are essential for diagnosing UC, with characteristic features
including diffuse inflammation, crypt abscesses, and architectural
distortion of the colonic mucosa. Several classification systems
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have been developed to determine the extent and severity of the
disease, such as the Montreal classification [4-8].

Histopathology

Ulcerative Colitis is distinguished from other Inflammatory
Bowel Diseases given its anatomic distribution. Macroscopically,
it is a condition located within the colon and rectum in a diffuse,
continuous manner [9-11]. The Montreal Classification classifies
the extent of the disease and is done according to the distribution
of the involvement [11]. When the entire colon is affected, it is
referred to as pancolitis. In contrast, when limited to the rectum
or rectosigmoid, it can be called ulcerative proctitis or ulcerative
proctosigmoiditis, respectively [9]. Skip lesions, though rare, may
occur, and it’s essential to consider them to distinguish them from
other inflammatory bowel diseases. The diseased vs. unaffected
mucosa is very likely identified on gross anatomy examination.
The mucosa has a granular appearance with a red characteristic
aspect and may exhibit extensive broad-based ulcers in a
longitudinal relation to the Teniae coli [11]. Small pseudo polyps
can form due to areas of regenerating mucosa that project into
the lumen [9]. In advanced chronic disease, the mucosa may
atrophy, lose its haustra, and dilate due to continuing damage by
inflammatory mediators to the muscularis propria that disturb
the neuromuscular function, leading to toxic megacolon with a
significant risk of perforation [9].

Histologically, it is important to identify the enteric mucosal
architecture, lamina propria and submucosa presentation,
neutrophilic changes, and epithelial abnormalities for correct and
proper diagnosis [11]. The mucosal architecture is distorted by
crypt abscess formation and distortion where irregular, dilated,
branched, and short crypts form. The disease is extended only
to mucosa and submucosa, contains superficial broad-based
ulcerations, moderate to elevated lymphoid reaction associated
with normal gut-associated lymphoid tissue or GALT, and mild to
no fibrosis [9,11]. Inflammatory infiltrates are predominantly by
lymphocytes, plasma cells, and granulocytes and are the causal
agents for distorting the lamina propria. Neutrophilic granulocyte
elevation is mainly seen in exacerbations or flares of Ulcerative
colitis with mucosal edema and friable tissue. They are found in
the lamina propria, crypt surfaces, and lumen of crypt abscesses.
They should not be identified in the normal mucosa [10,11].
There is no granuloma formation, fistulas, or serositis, with the
latter only present in severe features of UC. In severe cases, ulcers
can extend to the submucosa. Other epithelial abnormalities to
be aware of are mucin depletion, such as fewer goblet cells or
intracellular mucin; metaplastic changes, such as Paneth cell
metaplasia or pyloric gland metaplasia; and epithelial damage,
such as flattening, erosions, and ulcerations that manifest in
regard to the current stage of presentation of the disease [11].
Figure 1 adapted from: Kumar V, Abbas AK, Aster JC, & Perkins JA
Robbins basic pathology. Elsevier.
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shows that disease is limited to the mucosa.

Figure 1: Pathology of ulcerative colitis. (A) Endoscopic view of severe ulcerative colitis with ulceration and adherent mucopurulent material.
(B) Total colectomy with pancolitis showing active disease, with red, granular mucosa in the cecum (left) and smooth, atrophic mucosa
distally (right). (C) Sharp demarcation between active ulcerative colitis (bottom) and normal (top). (D) This full-thickness histologic section

Clinical Presentation and Diagnosis

Ulcerative colitis commonly present as bloody diarrhea that
may or may not contain mucus, abdominal pain typically relieved
upon defecation, and the sensation of rectal urgency and tenesmus.
A small group of patients may also present with constipation [12].
The onset of symptoms varies, ranging from a sudden to a gradual
onset. Roughly one-third of the patients with ulcerative colitis
suffer from extraintestinal manifestations, which may be present
when the disease is inactive. The most common extraintestinal
manifestations seen with ulcerative colitis include arthritis (21%),
aphthous stomatitis (4%), primary sclerosis cholangitis (4%),
uveitis (4%), erythema nodosum (3%), ankylosing spondylitis
(2%), pyoderma gangrenosum (2%), and psoriasis (1%) [13].

The diagnosis of ulcerative colitis is based on a combination
of symptoms, endoscopic evidence of continuous colonic
inflammation typically starting in the rectum, and histologic
findings limited to the mucosal layers. Other histologic findings
include varying degrees of infiltrates with immune cells such as
lymphocytes, plasma cells, and granulocytes and deformation
in the crypt architecture, including crypt atrophy and disarray,
crypt abscesses, and branching of the crypts. A common
indicator of a chronic inflammatory process is the presence of
Paneth cell metaplasia. Importantly, the diagnosis is also favored
after ruling out alternative colitis diagnoses, such as infection.
Patients suspected of having ulcerative colitis should have stool
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assessments such as stool culture and clostridium difficile assay.
A biopsy is typically confirmatory and can reveal chronic active
colitis. Whether a serological marker or a panel of markers
alone can diagnose ulcerative colitis is yet to be determined.
However, laboratory testing can be helpful in the process, as lab
abnormalities commonly correlate with increasing severity or
extent of the disease. Inflammatory markers such as erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) may be
elevated, but normal levels do not rule out the diagnosis. Fecal
calprotectin or fecal lactoferrin may be more sensitive and
specific to intestinal inflammation. However, it is essential to note
that these tests are not specific for ulcerative colitis and can be
abnormal in any case, causing intestinal inflammation or infection
[14,15].

Inhibitors of TNF (Infliximab)

Infliximab, a chimeric monoclonal antibody consisting of
75% human and 25% murine sequences, exhibits heightened
specificity and affinity for TNF-alpha. Its mechanism neutralizes
TNF-alpha’s biological activity by impeding its binding to
receptors. The intravenous administration of an induction dose
of 5mg/kg at zero, two, and six weeks is prescribed for patients
with moderately to severely active ulcerative colitis (UC) [16-
18]. Subsequent maintenance therapy entails 5 mg/kg of repeat
infusions, typically every eight weeks, for those demonstrating
a satisfactory response based on clinical, endoscopic, and
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laboratory criteria to sustain remission. In instances of disease
flares during maintenance dosing, dosage adjustments can be
implemented by either reducing the dosing interval (e.g., from
eight weeks to six weeks) or escalating the dose (e.g., from 5 mg/
kg to 10 mg/kg). The upper limit for infliximab dosage is 10mg/
kg every four weeks. The utilization of TNF-alpha inhibitors, such
as infliximab, carries a spectrum of potential adverse events,
encompassing infection, malignancy, induction of autoimmunity,
demyelinating disease, exacerbation, or new onset heart failure,
injection site reactions, neutropenia, and infusion reactions [19].
Contraindications encompass active, untreated infection, latent
tuberculosis, demyelinating diseases (e.g., multiple sclerosis, optic
neuritis), uncontrolled heart failure, and malignancy. Regarding
usage during pregnancy, the experience with anti-TNF agents
for IBD treatment is reassuring [20]. The Toronto Consensus on
Management of IBD in Pregnancy recommends the continuation
of anti-TNF monotherapy throughout pregnancy for pregnant
patients [21].

Inhibitors of TNF (Adalimumab)

Adalimumab, a pivotal therapeutic agent in managing
Ulcerative Colitis (UC), operates through its targeted inhibition
of tumor necrosis factor-alpha (TNF-a), a key mediator of
inflammatory responses. The recommended dosing regimen
involves an initial induction phase with aloading dose of 160mg at
Week 0, followed by 80mg at Week 2. Subsequently, a maintenance
phase entails administering 40mg every other week. However,
dosages may be adjusted based on individual patient responses
and clinical needs. This treatment has demonstrated notable
efficacy in inducing and sustaining clinical remission, promoting
mucosal healing, and enhancing the overall quality of life for UC
patients [1]. Indications for adalimumab use encompass cases
of moderate to severe UC in adults who have shown inadequate
responses to conventional therapies or have experienced
intolerance to such treatments. Its role is particularly crucial when
conventional options like corticosteroids or immunomodulators
have proven insufficient. Despite its effectiveness, carefully
considering potential adverse effects is paramount [22,23].
Those adverse effects include injection-site reactions, upper
respiratory tract infections, and headaches. Notably, there is
an elevated risk of serious infections such as tuberculosis and
invasive fungal infections. Also, Adalimumab is contraindicated
in individuals with known hypersensitivity to the drug and those
with active infections. A comprehensive risk-benefit analysis,
thorough patient evaluation, and vigilant monitoring are essential
to clinical decision-making when considering Adalimumab
therapy for UC [23,24]. Additionally, studies have suggested that
Adalimumab, like other TNF-a inhibitors, may cross the placenta
and be detected in the neonatal circulation. However, the clinical
significance of this transplacental passage and its potential impact
on fetal development remain areas of ongoing research. The
PIANO (Pregnancy in Inflammatory Bowel Disease and Neonatal

How to cite this article:

20(2): 556033. DOI: 10.19080/ARGH.2023.20.556033

Outcomes) registry, a large prospective cohort study, assessed
the safety of Adalimumab and other anti-TNF agents during
pregnancy. The findings suggested that exposure to Adalimumab
during pregnancy was not associated with an increased risk
of adverse maternal or fetal outcomes, such as preterm birth,
low birth weight, or congenital abnormalities. It is important to
note that while these findings are reassuring, the decision to use
Adalimumab during pregnancy should be carefully individualized
[25].

Inhibitors of TNF (Golimumab)

In 2013, Golimumab received approval from the Food and Drug
Administration and European Medicines Agency for the treatment
of moderately to severely active ulcerative colitis in adults who did
not respond well to or could not tolerate conventional therapies
such as amino salicylates, oral corticosteroids, azathioprine,
or 6-mercaptopurine, or who had become dependent on
corticosteroids. Golimumab is a human monoclonal antibody of
the IgG1 class. It is administered subcutaneously and has a high
affinity for binding to and neutralizing human TNF-alpha. What
allows less frequent dosing than other available anti-TNF agents
[26]. The induction doses of Golimumab are given two weeks apart
and consist of 200mg followed by 100mg. Maintenance doses of
50 or 100 mg are given at 4-week intervals [27].

The PURSUIT-SC clinical trials aimed to determine the
effectiveness of subcutaneous Golimumab in treating ulcerative
colitis. The PURSUIT-SC induction study found a positive
correlation between serum golimumab concentration and clinical
response, indicated by improvements in Mayo score, clinical
response, and clinical remission. The best outcomes were observed
in dose regimens of 200 mg/100 mg or 400/200 mg at weeks 0
and 2, with 6-week clinical remission rates of 17.8% and 17.9%,
respectively, compared to placebo (6.4%) [3]. Subsequently, the
PURSUIT-SC maintenance study explored the safety and efficacy of
golimumab maintenance therapy in patients who had responded
to the induction therapy. The study revealed that patients on a
maintenance dose of 50 and 100 mg could maintain higher clinical
response through week 54 compared to placebo. Moreover, the
patients in the 100 mg group showed significantly higher rates
of clinical remission and mucosal healing at weeks 30 and 54
compared to placebo [28,29]. During the PURSUIT maintenance
study, the most reported adverse events were ulcerative colitis
flares, which led to the discontinuation of the study agent in
1.9% of patients in the placebo group, 3.9% in the Golimumab
50 mg group, and 4.5% in the Golimumab 100 mg group. Other
adverse events reported included nasopharyngitis, headache,
arthralgia, abdominal pain, upper respiratory tract infection,
rash, pharyngitis, and cough. In total, 63.9%, 72.7%, and 73.9% of
patients who received placebo, Golimumab 50 mg, or Golimumab
100 mg experienced one or more adverse events. Noteworthy is
that adverse events were more common in the golimumab 100 mg
group [29].
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Greywoode et al. [30] conducted a post hoc analysis of phase 2
and 3 randomized clinical trials in ulcerative colitis and examined
the racial differences in response to Golimumab. The study found
that participants from racial minority groups had significantly
lower clinical response, clinical remission, and endoscopic healing
at week six compared to white participants (adjusted odds ratio
[AOR], 0.43; 95% confidence interval [CI], 0.28-0.66 for clinical
response, AOR, 0.41; 95% CI, 0.22-0.77 for clinical remission,
and AOR, 0.48; 95% CI, 0.31-0.74 for endoscopic healing).
Even at week 30, participants from racial minority groups had
significantly lower clinical remission and endoscopic healing
(AOR, 0.46; 95% CI, 0.28-0.74 for clinical remission and aOR, 0.63;
95% CI, 0.41-0.96 for endoscopic healing). Remarkably, there
were no noticeable racial differences in placebo response rates,
suggesting a racial difference in Golimumab response. Further
research is required to comprehend the repercussions of race on
the effectiveness of IBD therapy.

Integrin Inhibitors (Vedolizumab)

The biological anti-TNF agents have greatly expanded the
treatment options for IBD. However, some patients do not respond
or cannot tolerate the effects of this medication. Vedolizumab is
a newer medication. It is a fully humanized monoclonal antibody
that acts on a4f7 integrin [31]. Note that this medication
specifically targets integrins in the gastrointestinal tract. These
molecules are involved in cellular movements, such as migrating
leukocytes in the gut [32]. Vedolizumab is used in moderately to
severely active UC and Crohn’s Disease. Patients are started on an
induction dose intravenously. A sample regimen is 300 mg at 0,
2, and 6 weeks. After this period, the dose is given every 8 weeks.
Once a satisfactory response is achieved, patients are placed on
300 mg infusion every 8 weeks as maintenance. Monitoring the
response to this medication may involve checking C-reactive
protein levels or fecal calprotectin levels [32-33]. Vedolizumab is
associated with a low incidence of infusion reactions or infections.
Patients may also experience symptoms of nasopharyngitis. A
severe infection’s risk is less than that of other biological agents
[32]. Absolute Contraindications for using this medication may
include hypersensitivity and active severe infections. Relative
contraindications can include a history of recent abdominal
surgery [33]. Also, there is no evidence of safety concerns about
using vedolizumab and its impact on pregnancy outcomes [34].
Vedolizumab was effective in achieving a clinical response at week
6 at 51% (<35 years), 47% (35-55 years), and 38% (>55 years).
By 52 weeks, clinical remission and mucosal healing rates were
similar in all age groups [35].

IL-12/IL-23 Inhibitor (Ustekinumab)

Ustekinumab is a human immunoglobulin G1 (IGG1)
kappa monoclonal antibody that blocks IL-12 and IL-23. These
interleukins play a significant role in inflammation induction;
blocking them helps reduce or prevent inflammation progression.
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The FDA has approved Ustekinumab for the treatment of
moderate to severe inflammatory bowel disease in adults who
were intolerant to or failed treatment with immunomodulators
or corticosteroids but never failed treatment with tumor necrosis
factor (TNF) antagonists or who were intolerant to or failed
treatment with one or more TNF blockers [36-38]. Ustekinumab
has proven efficacy and safety in the induction and maintenance
of the treatment of ulcerative colitis [36]. Amiot et al. conducted
a multi-center cohort study that revealed Ustekinumab’s efficacy
and safety in UC patients. The study included patients’ refractory
to other therapies with recurrent drug failures and found
Ustekinumab at 12-16 weeks, revealing a steroid-free remission in
about one-third of the patients [37]. Ollech et al. emphasized the
significant number of patients who have Crohn’s disease that were
not responding to the standard dose of Ustekinumab of 90 mg
subcutaneously every eight weeks. Therefore, their retrospective
study demonstrated promising improvement by changing the
dosing interval to every four weeks instead of receiving the drug
every eight weeks [38]. Another retrospective study conducted
by Haider et al. demonstrated Ustekinumab effectiveness with
dosage escalation every four weeks in patient’s refractory to the
eight-week treatment with Ustekinumab. The study concluded
that this dosage escalation improves the clinical outcome while
reducing the progression of the disease. Furthermore, the study
stated that dose escalation improves CRP and albumin levels
in Crohn’s disease patients. Haider et al. also emphasized the
importance of considering the four-week dose escalation before
switching biological agents to treat IBD [39].

The safety profile in pregnancy is yet to be determined [40].
However, Dayan et al. suggested that Ustekinumab is efficacious
and safe in pediatric populations suffering from IBD but
emphasized the need for more controlled clinical trials to confirm
their observations [41]. Hansson-Hedblom et al. stated that
Ustekinumab is more cost-effective in the TNF-failure population.
The study found that Ustekinumab had a 94% chance of being
more cost-effective than adalimumab and a 72% chance of being
more cost-effective than vedolizumab. Ustekinumab has displayed
an excellent clinical response and long-term efficacy, with some
patients achieving remission and improved biomarkers with few
side effects [36].

Conclusion

This comprehensive review highlights the intricate landscape
(UC), emphasizing its
physiopathology, histopathology,
diagnosis. The article delves into the distinctive features of
UC, including its chronic inflammatory nature, genetic and

of wulcerative colitis epidemiology,

clinical presentation, and

environmental influences, and the variable global distribution of its
incidence. The bimodal age distribution and the complex interplay
of exacerbation and remission periods underscore the disease’s
dynamic nature. Histopathological, UC’s unique characteristics,
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such as the diffuse and continuous distribution within the colon,
mucosal architecture distortion, and inflammatory infiltrates,
are meticulously explored. The Montreal Classification provides
a framework for understanding the extent of the disease, further
aiding in its diagnosis and classification. The clinical presentation
section elucidates the hallmark symptoms and extraintestinal
manifestations associated with UC, contributing to a nuanced
understanding of the disease’s impact on patients. Diagnosis,
relying on a combination of symptoms, endoscopic evidence, and
histologic findings, is described, emphasizing the importance of
ruling out alternative colitis diagnoses. The subsequent sections
delve into the landscape of biological therapies, focusing on tumor
necrosis factor (TNF) inhibitors such as Infliximab, Adalimumab,
and Golimumab. The mechanisms of action, dosing regimens,
and potential adverse effects are thoroughly discussed, providing
clinicians with a comprehensive overview for informed decision-
making.

Additionally, this article explores the novel integrin inhibitor
Vedolizumab, highlighting its specific targeting of gastrointestinal
tract integrins and its potential as an alternative for patients
unresponsive or intolerant to TNF inhibitors. Including the IL-
12/IL-23 inhibitor, Ustekinumab adds depth to the therapeutic
landscape, with insights into its efficacy and safety profile in
the induction and maintenance of UC treatment. The evolving
understanding of its optimal dosing intervals and potential cost-
effectiveness compared to other biological agents enriches the
discussion. Overall, this article is a valuable resource for clinicians
and researchers seeking a comprehensive understanding of UC,
its histopathological intricacies, clinical nuances, and the evolving
landscape of biological therapies. By elucidating the complex
interplay of factors influencing UC and providing a detailed
exploration of therapeutic options, the article contributes to the
ongoing efforts to enhance patient outcomes and quality of life in
managing this challenging inflammatory bowel disease.
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