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ABSTRACT-

Vedolizumab has been found to have unusual gut selectivity features in clinical studies, and
these properties may help explain why the drug has a favourable benefit-risk profile. In this
review, we present data onClinical Manifestation, Application Treatment pattern and Safety
Analysis of Vedolizumab.

A recurrent and remitting clinical history, chronic inflammation, the requirement for lifelong
medication, and usually significant morbidity are the hallmarks of Crohn's disease (CD),
ulcerative colitis (UC), and other inflammatory bowel disorders (IBD).

A percentage of gastrointestinal-homing T lymphocytes express the 47 integrin, which
vedolizumab, an integrin antagonist, binds to the mucosal contact information in ligand
binding physiological standpoint, which is expressed on the outer surface of gastrointestinal
endothelial cells, is a key element of the gut-specific homing pathway for
macrophages.lrritable bowel syndrome (ibs illnesses can be treated with the anti-integrin
medication Natalizumab as well as other immunotherapies, such as those that block tumour
necrosis factor, work systemically or on a variety of targets which reduce inflammation.
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1. INTRODUCTION-

Inflammatory Bowel Disease or irritable bowel syndrome refers to a collection of illnesses
that develop when the colon and tiny intestine develop inflamed.The two most common
types are Crohn's disease and ulcerative colitis.Inflammatory cells that invade the gut and
mucosal tissue are its defining feature.> Immuno-suppressants such azathioprine,
mercaptopurine, methotrexate, and glucocorticoids are being used in the treatment of UC and
CD.? Previously known as LDP-02, MLN-02, and MLN0002, vedolizumab is a conjugated
antibody that binds to the 4-7integrin and regulates the migration of memory T cells further
into irritable gut and intestinal regions.*® In addition, long-term, repeated, or high-dose
corticosteroid use—common in the elderly population—can exacerbate a variety of cardiac
metabolic and mental health conditions. Diabetes mellitus has also been linked to elderly
patients using oral corticosteroids.®” Vedolizumab, an immunoglobulin G1 monoclonal
antibody to the a4p7 integrin that has been humanised, particularly decreases inflammation
in the gastrointestinal tract while having no impact on systemic immune responses.®
Vedolizumab safety and efficacy for moderately to highly active UC and CD, respectively,
were established in the phase 3 GEMINI 1 and GEMI 2 trials.**° The Vedolizumab Clinical
Decision Support Tool (VDZCDST) was created with the intention of predicting the
medication's efficacy in CD patients. 6 The VDZ-CDST combines serum C-reactive protein
(CRP) levels, no history of bowel operations, anti-TNF (Tumor Necrosis Factor) exposure in
the past, no history of a fistulising sickness, and albumin levels. These five criteria have been
associated to better response rates to VDZ.'*? Twenty to forty percent of patients who get
effective treatment with anti-TNF alpha medications do not react to induction therapy, and of
the twenty to thirty percent of patients who achieve remission, thirty to forty percent will
later lose their response.*****Currently, the only integrin interactions antagonists utilised in
therapeutic situations are Natalizumab and vedolizumab, which work to block integrin’s
from binding to their endothelium ligands.*®*’

Drug Target Indication Gut Selectivity

Vedolizumab ay B7 Integrin UC, CD Yes
Natalizumab ay Integrin CD No
Golimumab TNF o ucC No
Infliximab TNF o UC, CD No
Pegol TNF a CD No
Certolizumab

Adalimumab TNF o UC, CD No

Table 1. Medical Treatments for UC and CD Using Biological Methods
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2. TREATMENT PATTERN FOR CD-

Treatment options for CD patients include dietary and lifestyle modifications, medication,
surgery, and extra (e.g., nutritional) therapies. In this review, only the use of
pharmacological treatments, Clinical safety and effectiveness was included. A summary of
this study is to reported patients characteristic and outcomes. The three therapeutic groups
that are most frequently administered are immunomodulators, corticosteroids, and 5-ASA. In
both the UK and Denmark, there have been reports of rising immunomodulators prescription
rates, declining surgery rates, and lowering 5-ASA and corticosteroid prescription rates.***°

3. CLINICAL MANIFESTATION OF CD

Clinical signs of CD might include weight loss, malnutrition, stomach discomfort, and
diarrhoea or bloody diarrhoea. Extra intestinal findings, including skin conditions or
arthropathy, can also manifest and significantly affect the patient's quality of life.?>*

CD is characterised by a pattern of assaults, recurrent episodes, long-term destruction to the
intestinal epithelium (if not successfully treated), and intervals of respite or less severe
sickness, which progresses over time with a history of assaults. It is important to distinguish
between active treatment of acute illness and avoiding recurrence (maintaining
remission).?’Medication treatment aims to minimise symptoms, uphold or enhance the
standard of living, and lower short- and long-term drug toxicity. It is suggested that
glucocorticoids (budesonide) be used as the first line of treatment for CD.

When the situation is significant, persistent CD has not improved with traditional therapy, as
well as the glucocorticoids dose can indeed be lowered, TNF- inhibitors (such as infliximab)
and/or immune-modulators are used as add-on therapies to glucocorticoids. 3 Other
medications with different modes of action have recently been under development, such as
integrin inhibitors, humanised monoclonal antibodies that target interleukin-12 and
interleukin-23, and Janus kinase inhibitors (e.g., Vedolizumab).?* The effectiveness of CD's
medical treatment has now been examined in a number of clinical investigations.To
determine whether the drugs used to treat CD are clinically effective and safe, systematic
literature reviews and meta-analyses were conducted. Budesonide was reportedly not any
more beneficial than a placebo for maintaining remission, according to a meta-analysis of 12
clinical research; nevertheless. The overall quality of the evidence was extremely poor due to
a lack of data and significant bias risks (single-blind, non-concealed allocation).*In a second
meta-analysis, 27 studies were included, and anti-TNF antibodies were found to cause
luminal CD to remit more effectively than a placebo.Furthermore, the prevention of luminal
CD reappearance was improved by anti-TNF immunoglobulin compared to a placebo.?>?
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4. CLINICAL EFFECTIVENESS OR SAFETY ANALYSIS-

The classification of adverse events was performed using the Medical Dictionary for
Regulatory Activities (MedDRA), version 14.0.2?® A clinical response to and clinical
remission from Vedolizumab were greater than those achieved with the placebo in UC
patients.”® Those with moderate-to-severe UC who don't respond to corticosteroids,
immunomodulators, or anti-TNF therapies should consider using vedolizumab, according to
2014 Toronto consensus guidelines.®® Despite the European Crohn's and Colitis
Organization's recommendation of Vedolizumab as a first-line treatment or for disease
remission in the absence of anti-TNF treatment.**

In order to obtain and maintain remission, it was indicated that vedolizumab's method of
action may call for a lengthier course of therapy in CD than in UC. At 10 weeks,
vedolizumab is more efficacious than a placebo at inducing remission.The GEMINI 2 and
GEMINI 3 studies looked into vedolizumab use in CD. 16,17 These studies showed fewer
favourable outcomes in terms of clinical remission at 6 weeks as compared to the UC cohort.
In GEMINI 3, no information on mucosal healing was acquired. *

When it came to achieving a clinical and steroid-free remission at 52 weeks, Vedolizumab
outperformed the placebo in GEMINI 2. A later meta-analysis found that Vedolizumab is
more effective than placebo at causing and maintaining clinical remission in Crohn's disease,
although being less successful than Adalimumab in doing so.***

A 30-day postoperative surgical site infection occurred in 26% of CD patients who received
vedolizumab within a year of major abdominal surgery, which is significantly higher than
the rate among patients who did not receive either anti-TNF or biologic therapy. This finding
comes from research by Lightner and colleagues.®A recent research concluded that there is
no need for a washout period since utilising vedolizumab in patients undergoing non-
intestinal surgery did not increase the incidence of postoperative infections, readmission, or
reoperation when compared to the control group.*® Comparing Vedolizumab to a placebo, the
risk of gastroenteritis rises, although the likelihood of developing a severe Clostridium
difficile infection is less than 0.6%. Despite the fact that these measures are not now
commercially available, it was discovered in the GEMINI trials that vedolizumab levels and
clinical efficacy had a favourable correlation. Anti-vedolizumab antibodies are present in 1-
4.1% of patients, however GEMINI 3 results are consistently negative in all patients.

Data from the VISIBLE1 research presented at the UEGW 2018 conference showed that
subcutaneous vedolizumab, administered at 108 mg every two weeks after intravenous (1V)
vedolizumab 300 mg induction, was safe, efficient, and well tolerated as maintenance
treatment in UC patients. Its safety and efficacy profile was similar to that of intravenous
vedolizumab. In terms of mucosal healing and sustained clinical response, subcutaneously
given vedolizumab performed better than the placebo. Patients who had used anti-TNF
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inhibitors successfully and those who had not had significantly higher rates of clinical
remission.*®

S. VEDOLIZUMAB TREATMENT IN EMIs (EXTRAINTESTINAL
MANIFESTATIONS)

Controlled trials have not specifically examined the efficacy of vedolizumab for treating
EIMs in patients with IBD, although evidence is available from post hoc analysis of RCTs,
prospective and retrospective cohort studies, case series, and case reports (Table 2). Even
while musculoskeletal EIMs and PSC have been explored the most, there are currently few
data available. Musculoskeletal EIMs were examined in a post hoc study of the Vedolizumab
registration trials.*

For the treatment of musculoskeletal EIMs connected to disease activity, vedolizumab may
be helpful. The registration trials employed the CDAI diaries and adverse event report forms
to gather information on arthralgia and arthritis in CD, but only the latter in UC, making it
hard to differentiate between the emergence of new EIMs and the deterioration of baseline
EIMs. Comparable rates of long-lasting remission of articular symptoms were observed in
both treatment groups, and vedolizumab decreased the incidence of new or worsening
arthralgia/arthritis in CD patients compared to placebo.®

In CD patients receiving corticosteroids at baseline, regardless of the treatment group, the
chance of developing new or worsening arthralgia/arthritis increased if the corticosteroid
dosage was lowered. Patients who achieved corticosteroid-free status experienced arthralgia
symptoms less frequently with vedolizumab compared with placebo. In UC patients, new or
worsening arthritis or arthralgia occurred just as frequently with vedolizumab as with the
placebo. Although vedolizumab and placebo had the same impact on individuals who were
able to discontinue using corticosteroids, corticosteroid reduction increased the chance of
articular symptoms, similar to CD. Sustained resolution of EIMs was associated with clinical
remission in both CD and UC, in contrast to rates of new or worsening EIMs. Patients who
had previously used TNF antagonists had a higher chance of developing new or worsened
EIMs. In a multicentre prospective cohort research conducted in France, vedolizumab was
linked to clinical remission and recent development of articular EIMs before it was used, and
44.7% (21/47) of patients with baseline arthralgia/arthritis obtained full remission after using
vedolizumab.*! Patients who had previously been given an AS diagnosis were more likely to
experience new arthralgia or arthritis, which occurred in 13.8% (34/247) of the patients
during the investigation. A separate cohort trial discovered that 39.5% (17/43) of patients
had decreased articular symptoms compared to baseline after 10 weeks of vedolizumab
therapy. This improvement was closely correlated with the underlying IBD's clinical
outcome.*?
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Two investigations specifically compared the rate of de novo EIMs in individuals treated
with vedolizumab versus those treated with TNF antagonists using a database of insurance
claims and clinical note natural language processing.*** The first study found that
vedolizumab increased the chance of developing arthropathy in people with CD, but that
there was no significant difference between vedolizumab and TNF antagonists in patients
with UC.* The information on disease activity was not gathered for this investigation, which
may have an influence on how outcomes for EIMs that mimic intestinal inflammation are
interpreted. In the second study, there was no indication of an increased risk of arthralgia in
those taking vedolizumab once disease-related variables were taken into account.*® An
important need for interpreting data from articular EIMs was identified by a single-center
retrospective cohort study: only 17 of the 35 new musculoskeletal symptoms that 28.6% of
patients (32/112) encountered were classified as inflammatory after rheumatological
examination. The osteoarthritis that caused the remaining ones was blamed.* The majority of
those who experienced incident articular EIMs after the introduction of vedolizumab had
recently quit taking TNF antagonists, while EIMs were also seen in patients who had never
taken a TNF antagonist.*®*

Study Extra- Sample | Study Main Result
intestinal Size Design
Manifestation
Macaluso | Arthritis Total Prospective | 39.5% (17/43) of those with active
etal. [51] 163 CD | multicentre | ankylosing spondylitis at baseline
84 UC | cohort study | responded, with 13/28 showing
79 periphery participation, 2/4 showing

axial intervention, and 2/11 showing
mixed complicity. Three individuals
with active luminal IBD developed
de novo ankylosing spondylitis.

Dupre et | Arthritis Total Retrospective | 9.8% of patient populations (11/12)
al.[52] 112 CD | single-center | developed axial or semi - periphery
59 UC | cohort study |lower secondary level; 8/11 had

49I1C4 active inflammatory bowel disease

(IBD); 7/8 of these patient

populations changed their

psychotherapy, and the patient who
remained improved with VDZ; in the
3/11 patient populations with non
active inflammatory bowel disease,
local corticosteroids, pain relievers,
and continued VDZ led to improved
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performance.
Philips et | Cutaneous Total several- In  two-fourths  of instances,
al. [53] 11 center case | erythema nodosum responds.
series Ponerma gangrenosum: reaction in
0/1 instances
Metastatic CD: Remission occurs in
1/3 of instances
Remission in one out of one cases of
leukocytoclasticvasculitis
Caron et al. | PSC Total Retroactive | ALP hasn't changed significantly.
[54] 75 cohort study
CD 26 |involving
UC 49 | many centres
Christensen | PSC Total Retroactive | ALP hasn't changed significantly.
et al. [55] 34 cohort study
CD 16 |involving
UC 18 | many centres
Tse et al. |PSC Total Retroactive | ALP did not significantly alter, and
[56] 27 cohort study | 79% (19/24) of patients had highly
CD 10 |involving radioactive stable illness at twelve
UC 16 | many centres | months, which is commensurate with
IC 6 PSC's normal course.
Lynch et al | PSC Total Retroactive | There was a 20% decrease in ALP in
[57] 102 cohort study | 20% of patients (21/102) from 1.54 x
CD 30 |involving ULN to 1.64 x ULN (P = 0.018);
UC 66 | many centres
IBD-U
6

Table 2. Overview of Studies with VVedolizumab in Extra intestinal Manifestation

AL- Alkaline phosphatase, CD- Crohn’s disease, EIM- Extraintestinal manifestation, 1BD-
U- Inflammatory Bowel Disease Unclassified, IC- Indeterminate colitis, PL- Placebo, PSC-
Primary sclerosing cholangitis, RCT- Randomized controlled trial, UC-Ulcerative colitis,
ULN- Upper Limit of normal, VDZ-Vedolizumab

6. CLINICAL APPLICATIONS OF VEDOLIZUMABS

Vedolizumab was shown to be beneficial in the treatment of UC in the GEMINI-1 study, a
phase Il multi-center, managed, double-blind, non - randomized trial that investigated the
effectiveness and safety of vedolizumab in individuals having active UC.*® During the
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initiation phase of the experiment, 521 patients (cohort 2) received open-label vedolizumab
(300 mg) at weeks 0 and 2, although 374 subjects (cohort 1) were rough layout to undergo
vedolizumab (300 mg) or placebo infusions. At week 6, patients receiving vedolizumab and
those receiving a placebo, respectively, achieved the primary result (clinical response) in
47.1% and 25.5% of cases, respectively (p 0.001). At week 6, considerably more patients
receiving vedolizumab than those receiving a placebo had clinical remission and mucosal
healing (16.9% and 5.4%, and 40.9% and 24.8%, respectively; p < 0.001 for the comparison
with placebo for both outcomes).Personnel to vedolizumab from both cohorts (n = 373) were
randomly assigned to receive vedolizumab 300 mg or a placebo every 4 or 8 weeks for a
maximum of 52 weeks during the maintenance phase of the experiment. At week 52, patients
receiving vedolizumab had a higher likelihood of being in clinical remission than those
receiving placebo (15.9%, p 0.001) (41.8% with every 8 weeks and 44.8% with every 4
weeks). Patients receiving vedolizumab had substantially greater rates of mucosal healing,
glucocorticoid-free remission, and sustained (both weeks 6 and 52) clinical response and
remission than those receiving placebo.>® Vedolizumab is effective in treating UC patients,
according to a Cochrane meta-analysis of four randomized clinical trials with a total of 606
volunteers.*Induction of clinical remission, clinical response, and endoscopic remission, as
well as clinical remission at week 52 in week 6 responders (RR = 2.73, 95% CI 1.78-4.18)
were all significantly better with vedolizumab than placebo, according to pooled analyses
(relative risk [RR] = 0.86, 95% confidence interval [CI] 0.80-0.91).°*There are very little
data on the impact of vedolizumab on the histologic disease activity, despite the fact that
histologic outcomes are increasingly examined in IBD studies. A little benefit was observed
at week 52 compared to earlier time periods in a limited cohort of patients from the GEMINI
1 and LTS trials, where 55% (12/22) of patients with endoscopic healing also showed
histologic healing.®?Although a study comparing Adalimumab with vedolizumab in patients
with moderate-to-severe UC is actively enrolling patients, results from head-to-head studies
of vedolizumab with other medications are not yet available.®*%

In order to treat adult patients with moderately to severely active UC and CD who had an
inadequate response, lost response, or intolerance to either conventional therapy or a TNF
opponent, vedolizumab was granted approval by the European Medicines Agency and the
US The Food and Drug Administration in 2014. Mainstream recommendations advise
utilising vedolizumab as a first line biologic treatment when individuals do not react to
corticosteroids or aminosalicylates.®>®’

7. MECHANISM OF ACTION OF VEDOLIZUMAB
Circulating lymphocytes' cell-surface integrin’s and their endothelial cell-associated ligands
interact to help lymphocytes securely stick to endothelial surfaces and then enter the mucosa

through the Para-cellular pathway.?® An integrin homodimer expressed on lymphocytes
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interacts with mucosal address in cell adhesion molecule-1 (MAJCAM-1), which is
expressed only on the endothelial surface of gut-associated lymphoid tissue and
gastrointestinal tract. oa4p7integrin and MAdCAM-1 adhere to the endothelial surface.®
Targeted by Vedolizumab is the a4B7integrin. The antibody stops lymphocytes from
emigrating from the vasculature to the gut by preventing the interaction between the
a4fB7integrin and MAJdCAM-1. Vedolizumab, in contrast to Natalizumab, had no impact on
interactions between the 41-integrin and VCAM-1, a molecule with a more widespread
pattern of expression, including the CNS. By making this difference, a process that is
thought to be required for the formation of PML—inhibition of lymphocyte trafficking to the
CNS—is avoided.”

In a randomised, placebo-controlled, phase | study in healthy volunteers, the gut selectivity
of vedolizumab was shown. The experiment examined the humoral immune system's
response to antigens provided parenterally (intramuscular hepatitis B vaccination) and
endotracheal (oral cholera vaccine).”* Patients who were administered Vedolizumab
experienced a reduced oral vaccination response, while antibody responses to the
systemically delivered antigen were unaltered.™

A method to lower the intensity of UC and CD and maybe deliver a more established safety
profiles has been proposed: the production of a monoclonal antibody that blocks the
a4B7integrin:MAdCAM-1 interaction in the gastrointestinal system. To support this
pharmacological concept, it was important to demonstrate selective binding of the a4p7
integrin by ACT-1, the animal anti-human a4p7 monoclonal antibodies through which
vedolizumab was produced. Vedolizumab administration produced anti-inflammatory
benefits and illness regression in a concrete evidence study utilising spontaneously colitic
cotton-top tamarin monkeys.”

We make reference to vedolizumab (also known as LDP-02, MLN02, MLNO0002, and
MLNO0002) jointly throughout the whole investigation, were developed as humanised
versions of ACT-1 because their efficacy in the animal model made them more suitable for
prolonged exposure in people with UC and CD. Influencing parameters was accomplished
by attaching an 1gG1 monoclonal to the receptor complex of ACT-1. The formulation
procedure for later generations of vedolizumab was changed to address immunogenicity with
an earlier version.” The Fc receptor-binding motif was altered to avoid the cytotoxicity
connected to the fragment crystallisable [Fc] region, significantly reduced counterbalance
and specific antibodies cellular apoptotic activities. Vedolizumab is a non-lytic antibody, as
evidenced by the absence of cytotoxicity in both laboratory and real-world settings.”
Vedolizumab only binds to the gut-tropic a4p7 integrin; it does not bind to the functionally
different a4 B1 or E7 integrin’s or any other a4 or 7 heterodimers.”®"”’
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The vedolizumab epitope's location inside the 7 chains of the a4B7 heterodimer was
discovered by X-ray diffraction, which also confirmed the vedolizumab's specificity for
a4B7fibronectin.”® Vedolizumab's lack of specificity for the integrin’s o4pl or E-7
theoretically has the benefit of preventing adverse effects from occurring beyond the
gastrointestinal system, where these integrin’s may be more important. For illustrate, a4p1
integrin controls the movement of leukocytes throughout a variety of organs and, in
particularly, the migration of T cells to aggressive regions inside the CNS.”As a result,
inhibiting the 04P1 integrin's physiological activity can put patients at risk for major side
effects including PML development, as was shown with Natalizumab.***Vedolizumab was
tested in a preclinical study on non-human animals to see how it affected their internal and
external health, the drug's gut selectivity was shown.®

It is consistent with a gut-selective profile that vedolizumab, demonstrated no macroscopic
or histological effects on any regions outside the intestinal lumen in cynomolgus primates
when continuously administered. In the ileum, there was a general decline in mononuclear
cell infiltration and a decline in lymphocytes that represented the 7 integrin, which correlated
inversely with an upsurge in memory T lymphocytes that identified the 47 transcription
factor in the micro vascular. The vascular cell groupings showed no further alterations.®®

8. VEDOLIZUMAB STRUCTURE

IgG1 monoclonal antibody vedolizumab is a recombinant humanised form of the substance
made in Chinese hamster ovary cells.®*Vedolizumab was made by fusing the Act-1
frequency to a standard human IgG1 scaffolds. Act-1 is a humanized monoclonal that targets
human 04p7. Additionally, two mutations were added to the vedolizumab Fc region, which
reduced several Fc-mediated activities including cytotoxicity.®*Vedolizumab is composed of
two polypeptide chains of the kappa subclass, two heavy chains, and two shackles joined by
two disulphide bonds, and it has a Y-structure that really is typical of cells of the immune
system. Vedolizumab has a molecular weight of around 147 kDa.®

9. CONCLUSION

The mechanism of VDZ is done by binding on a4p7 integrin which results in alteration of
gene expression of blood monocytes, thereby inhibiting their ability to enter the intestinal
epithelium.The Vedolizumab are safe for systemic treatment because it do not have
undesirable safety profile.

In fact, the preference for the gastrointestinal system is shown in the most recent safety study
supporting vedolizumab. Coming soon is a thorough assessment of the safety information
from six clinical studies including vedolizumab.®’
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The mechanism through which Vedolizumab inhibits gut-homing memory T cells from
migrating into the sub mucosa of the gastrointestinal tract is the same as that employed by
other monoclonal antibodies that are approved for the treatment of UC and CD.
Vedolizumab reduces the affinity of 47 integrin for its ligand MAdCAM-1, but does not
completely eliminate it.®® through thread Pharmacovigilance and risk assessment
programmes, the long-term safety of vedolizumab is being monitored. At the conclusion of
the on-going phase 3 GEMINI protracted safety study [ClinicalTrials.gov 1D,
NCTO00790933] in 2016, the much awaited information regarding the appropriate systematic
of long-term sustained vedolizumab medicine will really be made public. Vedolizumab's gut-
selective mode of action, which offers a special alternative therapeutic approach for the
treatment of UC and CD, is significant since it exhibits effectiveness while preserving a
favourable safety profile.®®
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