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ABSTRACT

Due to the development of biologics and small molecule medicines (SMDs), there has been a substantial shift in the
approach that is taken to treat inflammatory bowel disease (IBD). This shift has been brought about by the introduction of these
treatments. It is important to note that these treatments will not be effective to each and every patient, and it is quite likely that a
"ceiling effect” will take place when biologic monotherapy is delivered. Taking into consideration this predicament, it is evident
that there is a requirement that has not yet been fulfilled for the purpose of maximising the utilisation of biologics and being able
to anticipate therapeutic responses. For the purpose of treating patients who are experiencing either an initial lack of response or
a subsequent loss of response to traditional biologics and SMDs, there is an urgent requirement for the development of novel
medications that have innovative action mechanisms. It has been suggested that a unique method might be utilised in order to
improve the efficacy of treatment for inflammatory bowel disease (IBD). This is due to the fact that the combination of several
biologics or SMDs has the capability to reduce inflammation in a variety of different ways. According to the evidence that is
currently available for inflammatory bowel disease (IBD), individuals who have refractory IBD and who have not responded to
several biologic treatments or who have extraintestinal symptoms may benefit from dual targeted therapy. Equally as crucial is
the identification of the proportion of patients suffering from inflammatory bowel disease (IBD) who are responding favourably
to biological combination therapy in order to maintain remission of the condition. The objective of this review is to present a
synopsis of the newly developed biologics and SMDs, as well as the current state of bio-logics and SMDs. This is done with the
intention of highlighting the progress that has been achieved towards the development of personalised treatment for
inflammatory bowel disease (1BD).
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l. INTRODUCTION colitis (IC), and unclassified colitis (IBD-U). These

diseases have substantial histological and clinical

There is a category of autoimmune disorders
that are referred to as inflammatory bowel diseases, or
IBDs for short. These diseases are marked by persistent
inflammation that is not communicable and mostly
affects the lining of the gastrointestinal system [1,2,3].
According to [4,5], the immunological dysregulation and
inflammatory dysfunction that are the outcomes of this
iliness that is notably persistent, progressive, and
recurring have a substantial influence on the quality of
life of patients. There are four types of inflammatory
bowel disease that are the most common: Crohn's
disease (CD), ulcerative colitis (UC), indeterminate

characteristics, despite the fact that they affect different
parts of the digestive system when they manifest
themselves. Unlike CD, which can affect any region of
the gastrointestinal tract, from the mouth to the anus, in a
pattern that is discontinuous, UC mostly affects the
mucosa of the colon in a pattern that is continuous
[1,6,7]. CD can also affect any section of the
gastrointestinal tract including the anus. Both CD and
UC are capable of being subdivided into a selection of
different categories. The region of the colon that is
affected is what leads to the classification of ulcerative
colitis into its several subtypes. Proctitis, which is
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confined to the digestive system, proctosigmoiditis,
which extends into the sigmoid, distal ulcerative colitis,
which extends beyond the sigmoid, and pancolitis, which
spans the entire colon, including the cecum, are the
subtypes that fall under this category. Among the
phenotypes that are used to categorise CD, the most
common ones are penetrating, inflammatory, and
structuring presentations [1]. On the other hand, we have
inflammatory presentations. Since 2005, the Montreal
classification has been utilised as a standard framework
for the diagnosis of inflammatory bowel disease (IBD).
This framework is founded on clinical, molecular, and
serological criteria [8,9,10]. Because there is currently
no known treatment for inflammatory bowel disease
(IBD), patients are forced to rely on symptomatic
therapy that focus on reducing inflammation and
boosting the repair of the gut [11,12,13].

These therapies are designed to alleviate
symptoms of the condition. Due to the fact that these
medications frequently cause adverse effects and have
the potential to result in clinical failure or loss of
response [12,14,15,16,17,18], it is of the utmost
importance that meticulous monitoring and the
investigation of treatment methods that are more
effective be carried out. Diarrhoea, abdominal pain,
bleeding from the rectal region, and a diminished
appetite are some of the clinical indications of symptoms
[11,19]. However, this list is not exhaustive. There are
approximately 25-40% of individuals who are diagnosed
with inflammatory bowel disease (IBD), which is
considered a systemic disease since it can develop in
other parts of the body. Moreover, the gastrointestinal
system is the principal location where its effects
manifest themselves, which is an additional point to
consider. There are a number of symptoms that are
usually linked with the EIM [4,6,11,19,20]. Some of
these symptoms include fever, weariness, arthritis
associated with inflammatory bowel disease (IBD),
anaemia, oral aphthous ulcers, pyoderma gangrenosum,
fever, nephrolithiasis, osteoporosis, anterior uveitis, and
erythema nodosum. On a patient-by-patient basis, the
EIM can be dramatically different. Due to the fact that
individuals with inflammatory bowel disease (IBD) may
exhibit a wide variety of symptoms, the process of
diagnosing this disorder is not only challenging but also
time-consuming. It is for this reason that it is of the
utmost importance to have a comprehensive
understanding of these symptoms in order to uncover
fresh and helpful biomarkers as well as alternative
treatment alternatives [21,22].

As a result of the fact that it was discovered for
the first time in the 20th century, the incidence and
prevalence of inflammatory bowel disease (IBD) have
significantly increased over the course of the past several
decades, particularly in industrialised nations such as
those in North America and Europe (Figure 1). Indeed,
the illness is more prevalent among white people, who
have the highest incidence rate of the condition. On the

other hand, inflammatory bowel disease (IBD) has
become more widespread in countries that have just
recently undergone industrialisation, particularly in Latin
America, Africa, and Asia, as well as among immigrant
populations that migrate to these countries
[3,11,19,23,24]. This is especially true in nations that
have recently undergone internationalisation. For every
year, there are roughly 400,000 new cases of
inflammatory bowel disease (IBD) that are diagnosed.
According to the Global Burden of Disease (GBD)
figures for 2019, [25] it is estimated that approximately
5 million people are considered to be affected by this
ailment. There are a number of factors that can influence
the prevalence of inflammatory bowel disease (IBD),
including ones such as age and gender. An indication of
this would be the fact that the prevalence of diseases that
manifest themselves for the first time in children is
increasing and accounts for twenty-five percent of all
cases [12,23,26,27].

In continental Europe, there were 15 instances
recorded for every 100,000 person-years, as indicated by
the outcomes of the research conducted by EpiCom and
Epi-1BD [28]. Although Western countries appear to be
enjoying a stability of the condition, the prevalence of
inflammatory bowel disease (IBD) continues to rise.
This is despite the fact that the disorder is becoming
more prevalent. Given that inflammatory bowel disease
(1BD) often manifests itself in early adulthood, has a low
mortality rate, and there is currently no therapy for it
[29], the fact that this trend is occurring should not come
as a surprise to anyone. Because inflammatory bowel
disease (IBD) is becoming more common, it is of the
utmost need to have a more in-depth understanding of
the molecular basis of the disease in order to develop
individualised treatments and diagnostic tools. This is
because IBD is becoming becoming more widespread.
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Fig: 1 Inflammatory bowel disease (IBD) is
characterised by a unique set of signs and symptoms that
can be identified at its onset. ATG16L1, autophagy-
related-16-like-1, CD, IRGM, NOD2, nucleotide
oligomerisation binding domain 2, NSAIDs, ulcerative
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colitis, and UC are all abbreviations for abbreviations
that signal "higher risk™ or "lower risk," respectively. To
put it another way, the letters ATG16L1 and CD are
some of the abbreviations that represent these
abbreviations. Antibodies are to blame for an
excessively robust humoral immune response, which is
brought about by an elevation of Th2 and Th1l activity,
respectively, in UC and CD. This is done in order to
combat the inflammatory response. Because antibodies
are the ones accountable for the immunological reaction,
this is the situation that has arisen. The occurrence of
inflammation can be attributed to the fact that pro-
inflammatory cytokines, which encompass tumour
necrosis factor-alpha (TNFa), interleukin-6 (IL6), and
interleukin-12 (IL12), are more prevalent than anti-
inflammatory cytokines. Patients who had UC had a
considerably larger ratio of strains belonging to the
Enterobacteriaceae family to those belonging to the
Bacteroides family. At the third position, there is the
autosomal recessive gene that is known as NOD2
(nucleotide oligomerisation binding domain 2).

This gene is responsible for the inheritance
pattern. To be more explicit, it is accountable for the
coding of the immune response that is not particular to
bacterial antigens. (4) An peculiar immune response to
microorganisms that are located within biological cells is
caused by the ATG16L1 (autophagy-related-16-like-1)
gene, which is comparable to NOD2. This gene is
responsible for the immunological response. An aberrant
immunological response to bacteria that are present
within cells is caused by IRGM, which is also known as
immunity-related GTPase M. Another name for this
gene is NOD2, which is also responsible for this
defective immune response.

The anti-inflammatory benefits of green tea
polyphenols were also seen, and it was demonstrated that
these effects were comparable to the effects that
sulfasalazine had on someone who suffered from colitis.
Those who suffer from inflammatory bowel disease
(IBD) usually have a difficult time maintaining the
health of their intestinal barrier. This may be at least
partially attributed to flavonoids, which are compounds
that are found in plants. Due to the fact that this is the
case, it is probable that the bacteria that live in the
intestinal tract will create fewer short-chain fatty acids.

1. CROHN'S DISEASE

There are a number of potential complications
that can develop in the mucosa as a result of Crohn's
disease, which is one of the most widespread
inflammatory illnesses that can be found anywhere in the
world. These complications include structures, fistulas,
ulcers, and granulomas. The terminal ileum region is the
most common location where gastrointestinal CD
manifests itself; nonetheless, the condition can cause
harm to any part of the body, including the mouth and
the rectum. This is despite the fact that the terminal

ileum occurs most frequently. The clinical signs of
chronic diarrhoea include a multitude of symptoms, such
as weight loss, abdominal pain, malnutrition, diarrhoea
(including  bloody diarrhoea), and  diarrhoea.
Furthermore, diarrhoea is one of the symptoms.[10]
Symptoms that are not associated with the
gastrointestinal tract are quite uncommon. Some
examples of these abnormalities include skin diseases
and arthritic problems. In spite of this, symptoms of
metastatic Crohn's disease can be discovered on the skin,
muscles, or bones, and these symptoms can be used to
diagnosis people who have a hidden intestinal condition
[11].

The fact that the risk of getting coronary artery
disease is five times higher for first-degree relatives of
patients who are affected by the condition [12,13] is
evidence that the disease may have a genetic foundation.
Another piece of evidence suggests that the disease may
be inherited. In individuals who suffer from chronic
obstructive pulmonary disease (CD), it is possible that
the persistent inflammation of the intestinal tract can be
attributed to the localised production of specific
cytokines. These cytokines include interleukin-12 (IL-
12), interleukin-17 (IL-17), tumour necrosis factor-alpha
(TNF-a), and interferon-gamma (IFN-6) [14,15].

Antigen-presenting cells (APC) and
macrophages are responsible for the synthesis of
interleukin-12 (IL-12) and interleukin-18 (IL-18), which
are responsible for the polarised differentiation of Thl
lymphocytes. The subsequent consequence of this is an
escalation in the release of proinflammatory cytokines,
which include tumour necrosis factor-alpha (TNF-o)) and
interferon-gamma  (IFNS3).  Furthermore,  antigen-
presenting cells are responsible for the release of a
greater variety of inflammatory cytokines, including IL-
1, IL-6, IL-8, IL-12, and IL-18, which ultimately leads to
an unending cycle of inflammation [16]. This is because
Thl cytokines are responsible for the release of these
cell types.

Ulcerative colitis (Inflammatory Bowel Disease : IBD)

Large intestine

Fig: 1 IBD Normal vs Ulcer causing intestine
1. ULCERATIVE COLITIS

Subsurface ulcerations, granules, and a vascular
pattern are the most obvious characteristics that
distinguish ulcerative colitis from other types of
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inflammatory bowel disease. Ulcerative colitis is a type
of inflammatory bowel disease. The inflammation that
occurs in UC is restricted to the mucosal layer of the
colon, in contrast to the transmural inflammation that
can occur in CD, which can spread throughout the entire
gastrointestinal tract [17,18].

In contrast, the inflammation that occurs in UC
is only found in the colon. The reliability of the Montreal
classification, which is a system that is frequently used
to identify inflammatory bowel disease phenotypes
including UC [88], is not well documented. There is a
lack of data on the methodology behind the
categorisation. This is due to the fact that there is a
remarkable diversity in the clinical manifestations of
UC. Different clinical manifestations are associated with
UC, some of which include petechial haemorrhage,
granulation tissue, petechial mucus discharge, and other
symptoms. UC is distinguished by a multitude of clinical
manifestations. While the disease is in remission, the
mucosa may appear normal. This is the opposite of what
you would expect. There is a possibility that the
condition may cause the intestines to grow, which may
lead to the development of deep ulcers and, in the most
severe instances, intestinal perforation [19,20]. Deep
ulcers are another complication that can be brought on
by the disease in the most severe situations.

The emission of an excessive amount of
interleukin-13, which is responsible for both chronic
inflammation and an elevated risk of UC [21], will be
the defining characteristic of this illness. Individuals
who have been diagnosed with UC have been reported to
exhibit a Th2-response, which may be identified by the
elevated secretion of IL-4, IL-5, and IL-9 [22]. In
addition to the involvement of Thl that has been
observed, this is also present. According to the findings
of a number of studies, the Th9 cells that are created by
effectors are the ones responsible for the synthesis of IL-
9 as well as the PU.1 transcription factor, which is the
factor that is responsible for regulating cellular
communication. Both of these factors work together to
control the production of a large number of tight-
junction proteins and to limit the proliferation of
intestinal epithelial cells.

In animal and human models of UC, these
elements, when taken as a whole, facilitate the
movement of particular bacterial species, which in turn
leads to the activation of the immune system and the
production of inflammation of the mucosa. In clinical as
well as experimental settings, this is consistent with the
findings. As is the case with CD, there is an increase in
the expression of cytokines that are linked with Th17 in
UC. This expression is also increased in CD.
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Fig: 2 Drugs Used for 1BD

IV. DRUGS CURRENTLY IN USE IN
PATIENTS WITH IBD

The present focus in the treatment of
inflammatory bowel disease (IBD) is on achieving
transmural repair in order to prevent additional structural
damage and on maintaining clinical remission. This is
with the goal of preventing further structural
damage.[10] As a consequence of this, it is
recommended that patients who suffer from moderate to
severe inflammatory bowel disease (IBD) use biologics
and/or combination medications. [11] Existing small
molecule and biological treatments for inflammatory
bowel disease (IBD) include the following: agents that
inhibit tumour necrosis factor (TNF) [infliximab,
adalimumab, certolizumab, golimumab]; agents that
prevent adhesions [vedolizumab, natalizumab]; agents
which  concentrate  on interleukin  (1L)-12/23
[ustekinumab, UST]; and agents that inhibit Janus kinase
(tofacitinib). It is regrettable that the number of
individuals for whom the biological monotherapies that
are currently accessible are efficacious has reached a
point where they are no longer effective. By way of
illustration, it is estimated that only thirty to fifty percent
of those who are now having symptoms are able to attain
mucosal or clinical remission following the
administration of biological beginning treatment.
Furthermore, studies have shown that the percentage of
patients who are able to achieve long-term remission
without the use of corticosteroids is less than thirty
percent [13-16]. Novel pharmaceutical research is
advancing at a rapid pace in order to address the needs of
patients who do not respond to conventional biologics
and SMDs, have lost their responsiveness to these
treatments, or are intolerant to them. This is being done
in order to satisfy the requirements of patients who are
unable to tolerate existing treatments.It is [17].

V. BUDESONIDE

Mechanism of Action

Causing remission during the active phase of
Crohn's disease and maintaining remission after therapy
has been completed are two of the ways that Budesonide
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is used in the treatment of mild to severe instances of the
disease. Budesonide is also used to treat Crohn's
disease.of the third kind For adult patients, it is
recommended that they take 9 milligrammes of
budesonide orally once day for a period of eight weeks
in order to induce remission into their illness. This is
done in order to get the desired medical outcome. In the
case that you experience recurrent bouts of active illness,
you may be required to take an additional dose of 9
milligrammes of budesonide for a period of eight weeks.
The recommended dosage for children and adolescents
who weigh more than twenty-five kilogrammes and are
between the ages of eight and seventeen is nine
milligrammes of budesonide to be taken orally once
daily for a period of eight weeks, followed by six
milligrammes of budesonide to be taken orally once
daily for a period of two weeks. When symptoms have
been managed (Chrohn's Disease Activity Index [CDAI]
less than 150), the recommended dosage for adults to
maintain clinical remission is six milligrammes of
budesonide administered orally once daily for up to three
months. This dosage is recommended after an eight-
week course of treatment during the active phase of the
disease. The aforementioned dosage is recommended for
adults. In the event that the patient's symptoms have not
become more severe, the physician ought to make an
effort to wean the patient off of the medication
completely after three months have passed. However, it
has not been established that there are any significant
therapeutic benefits associated with continuing treatment
with 6 mg of budesonide for more than three months in a
continuous manner.

Due to the fact that it promotes the repair of the
mucosal tissue that is situated in the distal lesions, the
medication budesonide is implemented as a secondary
treatment for ulcerative colitis.lIt is [4]: Each dose of the
budesonide rectal foam formulation that is being
evaluated contains two milligrammes of the medication.
this formulation is being studied. It is only possible to
administer it in this manner; there is no other way to do
it. Patients with active distal ulcerative colitis that is
mild to severe and affects the rectum and sigmoid colon
but does not extend more than forty cm beyond the anal
edge are advised to take Budesonide. Budesonide is
delivered to patients. The drug Budesonide is
administered to these patients in order to induce
regression. A metric dose of budesonide should be
administered twice day for a period of fourteen days
when the medication is administered intravenously.
Once it has been completed, deliver one metric dosage
intravenously once every day for a total of twenty-eight
days. Rectal foam is combustible, thus the patient must
avoid any source of fire, including smoking, while the
medicine is being provided to them and for a small
length of time afterward. This includes making sure the
patient does not smoke. This includes the immediate
environment in which the patient is located. The more
current budesonide capsule, which causes the medication

to be disseminated throughout the colon, has the
potential to be effective in generating remission in
patients with active ulcerative colitis that varies from
mild to severe and do not react to oral mesalamine. This
is because the capsule causes the medication to be
dispersed throughout the colon. [5] Suppositories
containing budesonide are utilised throughout the
entirety of the therapy process for acute ulcerative
proctitis.[6]
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Adverse Drug Reaction

Budesonide, a potent glucocorticoid that is
administered topically, has been shown to reduce
inflammation and improve sickness symptoms while
causing less dysfunction in the hypothalamic-pituitary-
adrenal axis when compared to oral prednisone at
dosages that are therapeutically equivalent. Budesonide
has the ability to enter the systemic circulation and begin
its effects when administered at higher doses.
Contraindication

The use of budesonide is not recommended for
anyone who has ever experienced an adverse reaction to
budesonide or any of its constituent medicines. Anyone
who has a strong sensitivity to milk proteins should not
take Budesonide in its powder form for inhalation. This
is because Budesonide is a respiratory medication.
Thiopurines

On the other hand, thiopurines have been
utilised for the treatment of inflammatory bowel disease
(IBD) for a considerable amount of time [20,21], despite
the fact that neither the FDA nor the EMA have
permitted their usage for this kind of treatment.12
However, adverse pharmacological reactions can occur
in as many as 28 percent of patients who are taking
thiopurine, and approximately one third of those patients
cease taking the medication as a result of these reactions.
[22] [23] When it comes to the treatment of
inflammatory bowel disease (IBD), TDM has the
potential to improve clinical efficacy and reduce drug-
associated toxicity. This is accomplished by optimising
the usage of thiopurines.32: The fact that the enzymes
that are involved in the metabolism of thiopurines have
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varied activity and that the active metabolites that they
create might vary from patient to patient is suggested to
explain, at least in part, why thiopurines have such a
wider range of effects on different individuals.[24] [25]
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Fig: 4 The TPMT and NUDT15 enzymes are
responsible for mediating the AZA thiopurine metabolic
pathway. Azathioprine, GST, 6-MP, 6-mercaptopurine,
XDH, 6TUA, HPRT, thioinosine monophosphate,
TPMT, methylthioinosin, MeTIMP, and other chemicals
are included in this assortment of substances.

Adverse Drug Reaction

The flu-like symptoms (malaise, fever,
myalgia) and gastrointestinal disturbances (nausea,
vomiting, abdominal pain) are the most common but
least serious adverse effects of thiopurines. As a result,
many patients cease using the medication because of
these symptoms.

Contraindication

Indication, age, response, and TPMT activity
are some of the factors that play a role in determining the
individualised dose of azathioprine, which normally falls
within the range of 1 to 3 mg/kg/day (for further
information, see the following). The bioavailability of
medication might vary depending on the formulation. It
is possible that patients who are having problems in their
liver and kidneys will require a reduction in their dosage.
The individual has a previous record of experiencing
serious adverse reactions to azathioprine or any of the
other components. Acute inflammatory disease therapy
during pregnancy. Treatment of rheumatoid arthritis in
patients who have previously been exposed to alkylating
medicines, such as cyclophosphamide, chlorambucil, or
melphalan, due to the significant risk of developing
cancer from these medications.

Methotrexate

Methotrexate is an immunosuppressant and an
antimetabolite. 1t works by inhibiting dihydrofolate
reductase, which in turn prevents DNA synthesis from
occurring. This, in turn, leads to a reduction in the
production of proinflammatory cytokines and ultimately
results in the death of your lymphocytes.[26] in the[27]
[27]1[28] in the The use of methotrexate in patients
suffering from ulcerative colitis is still up for debate,
despite the fact that it has been demonstrated to be
helpful in treating Crohn's disease.a 44 According to a
recent study [29], methotrexate induction therapy was
successful in achieving a steroid-free response in 91 out

of 179 individuals with active ulcerative colitis. This
represents 51% of the total number of patients.There was
no significant difference in the effectiveness of
methotrexate and placebo in preventing relapse in the 84
patients who subsequently undertook maintenance
therapy [[30]].(45) Patients who are being treated with
methotrexate may experience adverse effects that are
dose-dependent, including myelosuppression and
hepatotoxicity.to [31] in [32]

In spite of this, there are no guidelines from
society for the monitoring of hepatotoxicity, and there is
a scarcity of data about the management of methotrexate
in inflammatory bowel disease (IBD).[33] [33]
According to the authors, a complete blood count and
liver function tests must to be carried out prior to
beginning methotrexate treatment, and then once more
one month after the initial administration. When liver
function test results show increased levels, the authors
recommend reducing the dosage of methotrexate if the
patient is experiencing these symptoms. Patients who
continue to have normal test results while taking
methotrexate should have these tests rechecked every
two to four months, according to the authors'
recommendation. If you are taking methotrexate, it is
recommended that you take folic acid at the same time.
This will reduce the likelihood that you will experience
any adverse effects from the medication. The toxicity of
methotrexate is associated to a large number of
polymorphisms in the enzymes that are responsible for
the metabolism of folic acid; nevertheless, research
findings are conflicting.[36]

VI. MECHANISM OF ACTION

Apoptosis

Monocyte —
- - " .
° B o o)
\ ® g
L Synovial L 1 e
‘macroj 8] d
cox2 - s /" Lymphocyte
. TNF \ B a
¥
i . = iL1o N Néutrophil
‘ - HLA
A — —
1 \ |
STNFR w 12 Nhoors ”
e\ i =
V Teal 1 V> -
receptor \
e . Al p ‘
GM-CSF ::z ) /1 N """"’D
e TNFa Lymphosyto - =
f R Tht MP ﬂ
= e o Néutrophil |
Synovial - o
fibroblast - MMP n

Motalloproteinases

Adverse Drug Reaction

It is possible that liver problems are the cause
of a yellowing of the skin or eyes, however it may be
more difficult to detect in people with darker skin tones.
An inflammation of the lungs may present itself in a
variety of ways, including a persistent cough, chest pain,
difficulty breathing, or shortness of breath. Renal
diseases can be identified by a number of symptoms,
such as swelling in the hands, ankles, or feet, change in
the frequency of urine production or absence of urine
production, and so on. A fever, chills, aches and pains in
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the muscles, and a sore throat are some of the symptoms
that may be associated with an infection. Gums that are
bleeding, blood in the urine, blood vomiting, and bruises
that cannot be explained are all signs that a blood
problem is present.
Contraindications

This medicine should only be used to pregnant
women who suffer from psoriasis or rheumatoid arthritis
if the therapeutic advantages to both the mother and the
unborn child outweigh the potential adverse effects.

VIl. BIOLOGIC AGENTS

Anti-TNF Agents

Recent  years have seen  significant
advancements in the treatment of inflammatory bowel
disease, thanks to the introduction of biologic drugs.(46)
However, primary nonresponse and subsequent loss of
response are not only significant clinical concerns, but
they are especially prevalent with anti-TNF drugs.[37]
[37]1t is [38] Ben-Horin and Chowers47 conducted a
literature review in 2011 on the topic of anti-TNF drug
resistance in Crohn's disease. Between 23 and 46 percent
of patients who showed promise with anti-TNF drugs at
the outset of treatment had experienced secondary loss
of response by the 12-month mark, which required dose
intensification. This was necessary since the responses
had been lost.(47) There are a number of factors that
might lead to nonresponse or loss of response in patients.
Some of these factors include an elevated body mass
index (BMI), female sex, advanced age (more than 50),
and considerably active inflammatory bowel disease
(IBD) that results in a high inflammatory load and drug

loss in faeces. Also included in this category are patient
features.
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Fig: 4 Therapy options for inflammatory bowel
disease (IBD) both now and in the future. Conventional
methods of treating inflammatory bowel disease (IBD)
have included the use of antibiotics, thiopurines, folic
acid antagonists  (methotrexate), corticosteroids,
aminosalicylates, and anti-TNF-a biological agents. Each
of these medications helps regulate the immune
responses that are too active in people with Crohn's
disease or ulcerative colitis in their own unique way. The
dashed line pertains to the new cellular therapy, whereas
the continuous lines represent the meds currently used to
treat inflammatory bowel disease. The arrows represent
events that induce or stimulate. The inhibitory actions of
the prescribed therapy are represented by blocked
arrows.

Table: 1 medication for treatment of IBD

Adults with UC

Tofacitinib 8,8,52
(induction therapy:10  weeks
mg twice daily for 8

weeks; maintenance

therapy: either Sor 10

mg twice daily for 52
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A phase 2, double - Patients with Filgotinib 10 weeks
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2, prospective

Type of study Treatment Median Median follow- Results/Conclusion Adverse events
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duration
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compared with placebo
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VIIl. CASE STUDY AND REPORT

The use of dialectical behaviour therapy (DBT)
in patients who have refractory inflammatory bowel
disease (IBD) has been the subject of a significant
number of case studies or series because of its
effectiveness in treating these patients. When it comes to
the bulk of these descriptions, the primary focus is on the
incorporation of vedolizumab in conjunction with an
anti-TNF-o. There were ten people who took part in the
case series study, six of whom had been diagnosed with
UC, and four of whom had been diagnosed with CD
[50]. One of the participants had been diagnosed with
UC. After undergoing a prolonged course of CT
treatment with vedolizumab and either IFX or
adalimumab, the authors are of the opinion that
individuals with CD who have not reacted to prior
treatments may be able to benefit from the treatment.
Ustekinumab and vedolizumab were the two dialectical
behaviour therapy (DBT) drugs that were given to two
individuals who had been diagnosed with inflammatory
bowel disease (IBD) in a study that was carried out by
Biscaglia et al. [42]. As the findings reveal, there was a
significant improvement in both the intestinal disease
and the extraintestinal symptoms. This improvement was
observed in both cases. Over the course of the two-year
follow-up period, the patient who was on DBT
medication did not experience any adverse events that
were reported [43]. An other group of patients
experienced clinical remission and an improvement in
their  extraintestinal ~ symptoms  after  receiving
vedolizumab and other biological treatments for a period
of time ranging from five to thirty-seven months. The
authors of this group of cases claimed that they had
experienced these outcomes. Furthermore, despite the
fact that there was a rate of infection, it was not very
high and was not judged to be dangerous [44]. One of
the patients who underwent IAPA was found to have
refractory UC in addition to enteropathic seronegative
spondyloarthritis, as stated by the findings of Bethge et
al. [45]. This patient with refractory pouchitis was able
to achieve endoscopic and histological remission, as well
as complete alleviation of joint symptoms, by the
administration of vedolizumab and etanercept in
combination. Furthermore, there were no notable
adverse effects detected in this patient [53]. There was a
patient who had severe, treatment-resistant UC and
spondyloarthropathy who was treated with vedolizumab
and who tested positive for human leukocyte antigens-
B27, as stated by Roblin et al. [46]. This patient was
treated with vedolizumab. After the patient was given
golimumab as part of the treatment plan, the patient
exhibited a positive reaction to the medicine.

Vedolizumab plus golimumab CT for
spondyloarthropathy and UC resulted in the symptoms
remaining in remission for a period of at least one year
over the course of extended treatment. This was the case
across the entire duration of treatment. In a case study

that was carried out by Liu et al. [48], the experience of
a young patient who was diagnosed with ileocolic CD
was documented from beginning to end. A combination
of ustekinumab and vedolizumab was given to the
patient for a period of ten months in order to address the
patient's condition. The patient ultimately had mucosal
healing as a consequence of this, which finally occurred
after thirteen years of suffering from a chronic illness.
There were no major adverse effects that were brought
about by the combination of the two biological agents
for a period of six months. Huff-Hardy et al. [49]
reported that a patient who was diagnosed with
refractory CD was treated with a combination of
vedolizumab and ustekinumab. This combination was
administered as a therapeutic regimen. The female
patient, who was 22 years old, experienced a significant
improvement in her perianal condition after she had
received dialectical behaviour therapy (DBT) for a
period of eight weeks. After undergoing treatment for
her severe stenotic resistant fistula for a period of one
year, she achieved a profound remission [50]. A recent
multicenter study that was carried out in Finland
analysed the data obtained from sixteen patients, fifteen
of whom had been diagnosed with CD and were being
treated with a combination of two biologic medications.
In conclusion, the study was done in Finland. With a
median follow-up time of nine months, the combination
of adalimumab and ustekinumab was the deep brain
stimulation (DBT) treatment that was employed the most
frequently. By the time the follow-up period came to a
close, seven patients, which is comparable to 32 percent
of the total, had achieved remission from their cancer.
Using DBT led to a reduction in the amount of
corticosteroids that were required at each and every one
of the data collection centres. It was shown that the
combination of adalimumab and ustekinumab was the
most effective treatment for patients who responded to
dialectical behaviour therapy (DBT) at a rate of 56%. All
nine of the DBT responders continued to take part in
therapy when the follow-up period came to an end,
which is a percentage of forty-one percent. The
percentage of persons who had infections was 19%, and
there were three of them. The findings of dialectical
behaviour therapy (DBT) in this particular group of
patients are particularly positive [51], despite the fact
that the sample size is quite small.
Summary of the results

The findings of the research, which the authors
feel to be pertinent and applicable to clinical practice,
are summarised in the following paragraphs. Dual
therapy refers to the practice of utilising two different
biological agents in a single treatment. For the purpose
of dual therapy (DT), the researchers Privitera et al.[52]
used a combination of vedolizumab with either
ustekinumab or vedolizumab + adalimumab for sixteen
patients who were diagnosed with active inflammatory
bowel disease (IBD) and/or substantial extraintestinal
symptoms. The clinical state of gastrointestinal disease
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and/or extraintestinal symptoms was improved in every
patient who was treated with DT, and this improvement
was achieved without the occurrence of severe adverse
effects. Kwapisz et al. [53] conducted a trial in which
they delivered a combination of two biological
treatments to a CT in a total of seven patients: fourteen
patients with CD and one patient with UC. Vedolizumab
combined with an anti-TNF agent was administered to
eight patients, vedolizumab combined with ustekinumab
was administered to five patients, and ustekinumab
combined with an anti-TNF- o agent was administered to
two patients. In 73% of the cases, there was a noticeable
improvement in the symptoms. Not only did 44% of
patients have an improvement in endoscopic and
imaging pictures, but 67% of patients were able to lower
the amount of corticosteroids they were taking. The use
of antibiotics allowed for the successful treatment of
infections in four patients, three of whom had undergone
surgical procedures.

The researchers Miyatani et al. [54] treated ten
patients with CD who had active sickness that was
resistant to treatment and had extraintestinal symptoms
or not by using a combination of ustekinumab and
upadacitinib, which is an oral selective Janus kinase
inhibitor. Five out of six patients with active CD were
able to achieve clinical remission, and two out of four
individuals who had extraintestinal symptoms were able
to bring their condition under control. At the end of the
six-month follow-up, there were just a few minor
adverse effects recorded, the most of which were upper
respiratory infections. A retrospective analysis of 32
patients with chronic obstructive pulmonary disease
(CD) and 18 patients with urological cancer (UC) who
had CT with biologic or micromolecular treatments
found that more patients were in clinical and endoscopic
remission following CT compared to their baseline state
[55]. Additionally, there was a significant decrease in the
levels of erythrocyte sedimentation rate and C-reactive
protein. Infections of the upper respiratory tract were the
most common adverse event, involving 26% of patients.

Both intestinal homeostasis and inflammatory
bowel disease (IBD) are thought to be considerably
influenced by interleukins 12 and 23, according to
current  clinical  research. They conducted a
comprehensive investigation, which led to the
development of monoclonal antibodies that target either
the p40 subgroup (ustekinumab and briakinumab) or the
p19 subgroup (risankizumab, guselkumab, brazikumab,
and mirikizumab). Feagan et al. [56] conducted a study
in which they examined individuals with moderate to
severe UC to determine whether or not the combination
of guselkumab and golimumab was superior to the use of
either medicine exclusively. Golimumab alone was
administered to 71 individuals, guselkumab with
golimumab CT was administered to 72 patients, and
guselkumab alone was administered to 72 patients.
Sixty-three percent of patients who were getting
combination treatment had reached clinical remission by

the time the trial was twelve weeks old, while only sixty-
one percent and seventy-five percent of patients in the
other two groups had done so, respectively. Frequent
side events were fever, anaemia, neutropenia, and upper
respiratory infections. These were the most common
adverse consequences. Since this is the case, it would
appear that the combination of CT with guselkumab and
golimumab is more efficacious than either medicine
taken by alone.

According to the findings of the trials that have
been reported up to this point, it appears that the
combinations that are most preferred in patients with CD
are vedolizumab combined with anti-TNF-a factors or
vedolizumab combined with ustekinumab. When
combined, these combinations produce clinical results
that are good while also exhibiting an acceptable rate of
side events. When it comes to persons who have UC, the
most suitable combinations consist of administering
either vedolizumab in conjunction with anti-TNF-a
factor or vedolizumab in conjunction with tofacitinib.

When it comes to patients who have refractory
inflammatory bowel disease (IBD) or IBD with
extraintestinal indications, it seems that the combination
of biological treatments with different mechanisms of
action is both safe and beneficial. This is the case despite
the fact that the research mentioned above only covered
a small number of individuals. Additionally, research
should be undertaken in rats using experimental models
of colitis, as well as multicenter trials involving a large
number of patients, in order to investigate the potential
efficacy of the combination treatment, the appropriate
dosage, and the length of treatment. Combined effort
Utilising a combination of one immunosuppressive
medication and one biologic agent is the treatment that is
being administered: In patients diagnosed with chronic
obstructive pulmonary disease (CD), it appears that the
combination of azathioprine and a biologic anti-TNF-a
agent, namely interferon-gamma (IFX) and, to a lesser
extent, adalimumab, has a higher efficacy than either
therapy alone [24,26,29,34]. When calcineurin inhibitors
were administered in concert with vedolizumab, it
appears that persons who were diagnosed with active
inflammatory bowel disease (IBD) had a greater chance
of achieving remission [36]. Vedolizumab combined
with corticosteroids has been shown to be more
successful than either treatment alone in producing
remission, according to research [59].

This is the last but not the least of the findings.
It is often acceptable to tolerate the side effects that were
described in the aforementioned trials, provided that they
are weighed against the therapeutic benefit. It has been
known for a long time that the combination of IFX and
azathioprine inhibits the formation of antibodies that are
directed against the biological agent. This is an
additional significant benefit. It is not suggested that
clinicians refrain from using these drugs together when
they are instructed to do so.[60]
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IX. CONCLUSION

Clinical management of patients who have
inflammatory bowel disease (IBD) continues to provide
a number of significant challenges. Both the
optimisation of the use of already available drugs, some
of which have been in use for half a century, and the
continuation of the development of novel agents to
address these challenges are equally important.
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