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ABSTRACT

Irritable Bowel Syndrome (IBS) is a multifaceted gastrointestinal disorder characterized by
chronic abdominal pain, altered bowel habits, and a significant impact on quality of life. Recent
advancements in understanding IBS pathophysiology have highlighted the role of the gut-brain
axis, immune dysregulation, and gut microbiota imbalance, paving the way for innovative
therapeutic approaches. This review explores personalized medicine and gut microbiome
therapies as transformative strategies for IBS management. Personalized medicine leverages
genetic, epigenetic, and clinical data to tailor treatments, ensuring optimal efficacy while
minimizing adverse effects. Concurrently, gut microbiome-targeted therapies, including
probiotics, prebiotics, fecal microbiota transplantation (FMT), and dietary modifications, aim
to restore microbial equilibrium and alleviate symptoms. Emerging evidence suggests that
these approaches address symptom variability and provide a long-term solution for managing
IBS subtypes. Additionally, advancements in digital health tools, such as mobile applications
and wearable devices, enhance symptom tracking and patient engagement. Despite promising
results, challenges persist, including the need for standardized protocols, robust clinical trials,
and cost-effective implementation. This review underscores the potential of integrating
personalized medicine with microbiome-centered interventions to redefine IBS treatment
paradigms. Future research should focus on unraveling IBS heterogeneity, refining therapeutic
strategies, and addressing unmet patient needs for holistic care.

KEYWORDS: Irritable Bowel Syndrome (IBS), Personalized Medicine, Gut Microbiome
Therapies, Gut-Brain Axis, Probiotics and Fecal Microbiota Transplantation.

I. INTRODUCTION involve all layers of the intestinal wall, is one

A. Inflammatory bowel disease
Inflammation of the gastrointestinal (GI)
tract is a hallmark of recurrent, vulnerable-
mediated, breed-in-the-bone illnesses known
as inflammatory bowel disease (IBD).
Crohn's disease, which can affect any portion
of the GI tract from the mouth to the anus
continuously in a patchwork fashion and may

of the fundamentals of IBD.

Ulcerative colitis is characterized by
persistent inflammation restricted to the
mucosal caste and localized to the colon and
rectum. IBD was less prevalent in South
America, Africa, and Asia.

However, these areas are currently
experiencing a sharp increase in frequency,
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which is ascribed to changes in lifestyle,
industrialization, and urbanization (1).
Frequency rates in developed nations vary
between 300 and 500 cases per 100,000. IBD
often appears between the ages of 15 and 30,
with a 50-70% recurrent peak in frequency
(2). Twenty to twenty-five percent of cases
are nonage-onset IBD, which has unique
clinical characteristics and consistently more
aggressive symptoms. Women are more
likely to suffer from Crohn's disease. Males
are more likely to have ulcerative colitis (3).

B. Gut Bacteria

Gut  bacteria  significantly  influence

gastrointestinal health and defense system

development and modulation (4). Disease

initiation, progression, and flare-ups are

influenced by dysbiosis or disturbances in

the composition of gut microbes (5).

Therapeutic approaches that target the

microbiota to enhance illness outcomes and

supplement conventional therapies hold

great promise (6). Research is still being

done to understand better how the immune

system and microbiota engage in IBD and to

create  individualized  strategies  for

reestablishing microbial balance (7).

% Characteristics of Gut Microbiota
Dysbiosis in IBD (8)

o Reduced Microbial Diversity

o Imbalance Between Beneficial and
Harmful Bacteria

o Altered Functional Profiles

o Imbalanced Gut Immune Responses

C. How to identify if it happens?

Crohn’s disease: Right lower quadrant pain
(ileum), non-bloody diarrhea (voluminous
and watery diarrhea). Ulcerative colitis: Left
lower quadrant pain(rectum), Tenesmus,
Hematochezia (9).

D. How does it take place?

Numerous factors contribute to the growth of
IBD. The number of causes and contributing
factors for IBD is growing as the disease does
(10). Genetic Susceptibility, Environmental
Triggers, Gut Microbiota Dysbiosis, Immune
System Dysregulation, Intestinal Barrier

Dysfunction, Chronic Inflammation, Disease
Triggers and Relapses, or other unidentified
causes could be to blame (11). In light of
recent studies:

¢ Genetic mutations increase susceptibility
to IBD (12). For example: NOD2
(CARDI15) mutations are strongly
associated with Crohn's disease (13).
I[L23R mutations affect immune
regulation and inflammation (14).

e Individuals with a family history of IBD
are at significantly higher risk (15).

e High-fat, low-fiber, and processed diets
can disrupt gut microbiota and promote
inflammation (16).

e Smoking: Increases the risk of Crohn’s
disease. May be protective in ulcerative
colitis (17).

e Antibiotics: Alter the gut microbiota,
potentially triggering dysbiosis (18).

e Urbanization and Hygiene: Reduced
exposure to diverse microbes may
contribute to immune dysregulation (19).

e Stress, infections, changes in diet, or
medication non-adherence can trigger
disease flares (20).

e Dysbiosis may stimulate abnormal
immune responses, contributing to
chronic inflammation (21).

e Chronic epithelial injury perpetuates
inflammation and disrupts normal
healing (22).

E. Concise etiology of the disease:
Etiological factors — TH1 cells — IL-12, IL-
13 — TH17 — IL-17 — TNF-alpha, INF-
gamma - Increase Neutrophils, Granuloma,
and transmural ulcers. TH2 — TNF-alpha —
IL-4, IL-5 — Increase B-cells, Eosinophils,
and submucosal ulcers.

FE. Chemotherapy for the disease:

IBD treatment will depend on a wide range
of wvariables; while the diseases and
symptoms are generally the same, they vary
to varying degrees from patient to patient
(23). Age, general health, family history, and
the severity of the patient's disease are among
the factors (24).
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Additional significant factors that need to be
considered are the patient's tolerance for a
particular medicine, the severity of
complications and symptom worsening,
expectations for the condition's course, and
the stage of the disease (25).

II. RECOMMENDED MEDICATIONS

o 5-ASA amino salicylates:

5-ASA, commonly referred to as
mesalamine, mainly acts on the gut mucosa
by reducing inflammation (26).5. Instead of
acting systemically, 5-ASA mostly acts
locally in the intestinal lumen (27). 5-ASA
functions as a free radical scavenger
neutralizes =~ ROS  generated  during
inflammation, lowers oxidative stress, and
stops intestinal lining tissue damage by
inhibiting the COX and LOX enzymes,
which lower the generation of inflammatory
mediators (28). 5-ASA inhibits the activation
of NF-«B, a transcription factor, and reduces
the  production of pro-inflammatory
cytokines TNF-q, IL-1, and IL-6 (29). 5-ASA
improves the integrity of the intestinal
epithelial barrier by restoring it (30).

This minimizes the immune system's
exposure to luminal antigens and lowers gut
permeability (31). For better results, the
British Society of Gastroenterology (BSG)
recommends a dosage of 2-3 g per day in
addition to 5-ASA enemas (32).

Prodrugs such as sulfasalazine, balsalazide,
and olsalazine are designed to deliver 5-ASA
to specific areas of the gut (33). These drugs
are cleaved by gut bacteria, releasing 5-ASA
at the site of inflammation (34). Prodrugs are
strategically designed to: 1) Improve
bioavailability. 2) Minimize side effects by
targeting drug activation to specific tissues.
3) Allow for controlled release of the active
agent (35).

o Corticosteroids:

Corticosteroids exert their effects on IBD by
Suppressing  cytokine production and
inflammatory signaling pathways (36).
Inhibiting immune cell infiltration into the
gut mucosa. Reducing prostaglandin and
leukotriene production (37). Improving

epithelial barrier function and preventing
tissue damage (38). Corticosteroids are
effective for induction of remission but are
not recommended for maintenance therapy
due to significant side effects and the risk of
dependency (39).

For ulcerative colitis, the BSG recommends
oral prednisolone at 40 mg daily, tapered
over 6—8 weeks (40). For Crohn's disease, the
American Gastroenterological Association
(AGA) suggests intravenous corticosteroids
at doses equivalent to 40-60 mg/day of
methylprednisolone (41).

Immunomodulators:

o Thiopurines: Azathioprine (AZA), 6-
Mercaptopurine (6-MP). metabolized to
active metabolites (e.g., 6-thioguanine
nucleotides) that Inhibit purine synthesis,
interfere with DNA and RNA production
in immune cells (42), Reduce the
proliferation of lymphocytes (T and B
cells), decrease  immune-mediated
inflammation in the gut (43), Promote T-
cell apoptosis and reduce cytokine
production (44). Maintenance  of
remission in Crohn’s disease and
ulcerative colitis (45). Steroid-sparing
therapy. Thiopurines produce major side
effects, hepatotoxicity,
Myelosuppression, and Increased risk of
infections and lymphoma on long-term

use (46).
o Methotrexate (MTX): Inhibits
dihydrofolate reductase, leading to

reduced DNA synthesis and cell
proliferation (47). Reduces T- and B-cell
activity and the production of pro-
inflammatory cytokines like IL-1, IL-6,
and TNF-a. Exerts immunosuppressive
effects, helping to control inflammation
(48). Maintenance of remission in
Crohn’s disease. Often used in patient’s
intolerant to thiopurines. It produces
major side effects as Hepatotoxicity,
Bone marrow suppression,
Gastrointestinal symptoms (49).

o Cyclosporine: Inhibits calcineurin,
preventing T-cell activation by blocking
the transcription of interleukin-2 (IL-2)
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(50). Suppresses immune-mediated o Strictureplasty: Involves widening a
inflammation in the gut (51). Used in narrowed segment of the intestine
Severe ulcerative colitis refractory to without removing it (61). Preserves
corticosteroids (52). Short-term use to bowel length, reducing the risk of short
bridge therapy to other maintenance bowel syndrome (62).
agents like thiopurines or biologics (53). o Segmental Resection: Removes the
o Tacrolimus: Similar to cyclosporine, affected segment of the intestine (e.g.,
tacrolimus inhibits calcineurin, reducing ileum or colon) while preserving as much
T-cell activation and cytokine production bowel as possible (63).
(e.g., IL-2, IL-4). Rescue therapy for o lleocolic Resection: Removes the
refractory Crohn’s disease or ulcerative terminal ileum and adjacent colon (64).
colitis (54). Frequently performed in Crohn’s disease
o Janus Kinase (JAK) Inhibitors: due to its common involvement in the
Tofacitinib, Inhibits the JAK-STAT terminal ileum (65).
signaling pathway, which is crucial for o Fistula and Abscess Surgery: Drains
the production of pro-inflammatory abscesses or resects bowel segments with
cytokines (e.g., IL-6, IL-12, IL-23, complex fistulas (66).
interferons) (55). Reduces immune cell o Proctocolectomy  with  Permanent
activation and inflammation. It is used in Ileostomy: Reserved for severe Crohn's
Moderate to severe ulcerative colitis, and disease involving the rectum or anus,
Emerging use in Crohn’s disease (56). where other treatments fail (67).
o Ulcerative Colitis: Indications
o Biologic Therapies: 1. Medically refractory disease.
It is indicated for Moderate to severe cases 2. Toxic megacolon.
unresponsive to conventional therapy. Anti- 3. Severe bleeding (unresponsive to
TNF agents (e.g., infliximab) are used for medical treatment).
induction and maintenance therapy (57). The =~ 4. Perforation of the colon.
standard regimen includes an induction 5. Colorectal cancer or  high-grade
phase with infusions at 0, 2, and 6 weeks, dysplasia detected on surveillance.
followed by maintenance every 8 weeks (58). 6. Growth failure or severe malnutrition in
children.
o Antibiotics: o Proctocolectomy with Ileal Pouch-Anal
It is indicated for Acute pouchitis and certain Anastomosis (IPAA): The colon and
complications in Crohn's disease (59). A two- rectum are removed, and a pouch
week course of ciprofloxacin  or (constructed from the small intestine) is
metronidazole is recommended as first-line connected to the anus (68). Maintains the
treatment for acute pouchitis (60). ability to defecate without a permanent
ostomy. Considered the gold standard for
III. SURGICAL THERAPY UC surgery in most cases (69).
o Crohn's Disease: INDICATIONS o Total Proctocolectomy with End
1. Strictures causing obstruction. [leostomy: The colon, rectum, and anus
2. Fistulas or abscesses. are removed, and a permanent ileostomy
3. Severe disease refractory to medical is created (70). Preferred in cases where
therapy. IPAA is not feasible (e.g., poor sphincter
4. Intestinal perforation. function, anal disease) (71).
5. Persistent bleeding (uncontrolled by o Subtotal Colectomy with Ileostomy:
endoscopic or medical treatment). Only the colon is removed, leaving the
6. Growth failure in children due to rectum in place (72). May be performed
malabsorption. as an emergency procedure with a
planned follow-up surgery (73).
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IV. NUTRITIONAL THERAPY
Nutritional therapy can play a significant role
in managing Inflammatory Bowel Disease
(IBD), including Crohn’s disease and
ulcerative colitis (74). While it is not a cure,
a well-planned diet can help control
symptoms, prevent malnutrition, and
maintain remission (75).

A. What should you add to your meal?

o Low-Fiber or Low-Residue Diet (during
flare-ups): White rice, refined grains,
cooked vegetables, skinless fruits, and
lean proteins.

o High-Fiber Diet (during remission):
Encouraged for some patients to maintain
gut health if tolerated. Soluble fiber (e.g.,
oats, bananas) is often better tolerated
(76).

o Low-FODMAP Diet: May reduce
bloating and gas by avoiding fermentable
sugars (like lactose, fructose, and sugar

alcohols) (77).
o Elimination Diets: Identifies specific
food triggers through supervised

exclusion and gradual reintroduction of
certain foods (78).

o Anti-Inflammatory Diet: Incorporates
foods with natural anti-inflammatory
properties, like omega-3-rich fish,
turmeric, ginger, and green leafy
vegetables (79).

B. What should you avoid eating?

e Spicy or fatty foods

e Caffeine

e Alcohol

e Carbonated beverages

e Nuts, seeds, and popcorn (if strictures or
obstructions are present)

C. Key ideas for controlling your food

intake:

Micronutrient Supplementation

e Jron: To address anemia, which is
common due to chronic blood loss (80).

e C(Calcium & Vitamin D: To counteract
bone loss, especially for those on
corticosteroids (81).

e Vitamin B12: Particularly for Crohn’s
disease patients with ileal involvement or
resections (82).

e Folate: Important if taking medications
like methotrexate or sulfasalazine (83).

e Zinc and Magnesium: To replace losses
from chronic diarrhea (84).

Probiotics and Prebiotics

e Probiotics: Some  strains  (e.g.,
Lactobacillus or Bifidobacterium) may
help rebalance gut flora, particularly in
ulcerative colitis (85).

e Prebiotics: Foods rich in resistant
starches (e.g., bananas, garlic, onions)
can feed beneficial bacteria but may not
be tolerated during flares (86).

Exclusive Enteral Nutrition (EEN)

e A liquid-only diet using nutrient-rich
formulas is often used in children with
Crohn’s disease to induce remission. It
may reduce inflammation and promote
healing.

Hydration

e Chronic diarrhea can lead to dehydration
and electrolyte imbalances. Drink plenty
of water, and consider oral rehydration
solutions with electrolytes (87).

Omega-3 Fatty Acids

e Found in fish oil, flaxseeds, and walnuts,
omega-3s may have mild anti-
inflammatory effects, though evidence is
mixed (88).

V. HERBAL THERAPY
e Curcumin (Turmeric): It have Anti-
inflammatory, antioxidant  property.

Studies show curcumin may reduce
symptoms and maintain remission in
ulcerative colitis, particularly when
combined with standard medications like
mesalamine (89). Turmeric supplements
standardized for curcumin or add
turmeric to food. Dosages in studies often
range from 2-3 grams/day (90).

e Aloe Vera: It has the Anti-inflammatory
property, soothing to the gut lining (91).
Aloe vera gel (oral) has shown promise
in reducing symptoms of mild to
moderate ulcerative colitis (92). Pure

International Journal of Health Sciences and Research (www.ijhsr.org) 82
Volume 15; Issue: 3; March 2025



aloe vera juice or gel, without added
sugars or laxative compounds. Avoid if
pregnant, breastfeeding, or if diarrhea
worsens (due to potential laxative
effects) (93).

Boswellia Serrata (Indian Frankincense):
Anti-inflammatory, particularly targeting
leukotrienes involved in gut
inflammation (94). Clinical trials have
shown Boswellia to be effective in
reducing symptoms of ulcerative colitis,
comparable to mesalamine in some cases
(99).

Slippery Elm (Ulmus rubra): Mucilage-
rich, soothing, and protective for the gut
lining (96). Traditionally used for gut
health, slippery elm may help reduce
irritation and inflammation in the GI tract
(97). Powdered slippery elm mixed with
water or as a tea. Can reduce the
absorption of other medications if taken
simultaneously (98).

Psyllium Husk: Soluble fiber that may
soothe the gut and regulate bowel
movements (99). Some studies suggest
psyllium can help maintain remission in
ulcerative colitis when combined with
standard treatments (100). Mix psyllium
husk powder with water; start with small
amounts to gauge tolerance. Avoid if
experiencing  strictures or  bowel
obstructions (101).

Licorice Root (Glycyrrhiza glabra): Anti-
inflammatory, soothing for the digestive
tract (102). Used traditionally for gut
health; limited scientific data specifically
for IBD (103). Prolonged use of licorice
can cause elevated blood pressure and
low potassium; consider
deglycyrrhizinated licorice (DGL) to
avoid these effects (104).

Chamomile (Matricaria chamomilla):
Anti-inflammatory, antispasmodic, and
calming (105). Traditionally used for gut
cramps and irritation; studies on IBD are
limited but suggest it may ease mild
symptoms. Rare allergic reactions in
people sensitive to ragweed (106).
Peppermint (Mentha piperita):
Antispasmodic, may reduce bloating and

VI.
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cramping (107). Effective for irritable
bowel syndrome (IBS) and may offer
mild benefits for IBD symptoms like
abdominal discomfort. Avoid in severe
active disease or acid reflux (108) .
Green Tea (Camellia sinensis): Rich in
polyphenols with anti-inflammatory
effects (109). Preliminary studies suggest
green tea may help reduce inflammation
in IBD (110). Brewed tea or standardized
green tea extract. Excessive consumption
may cause stomach upset or interfere
with iron absorption (111).

Wormwood (Artemisia absinthium):
Anti-inflammatory, modulates immune
responses (112). A few studies indicate
wormwood may help reduce symptoms
in Crohn’s disease and improve quality of
life (113).

Ginger (Zingiber officinale):  Anti-
inflammatory, antioxidant, and aids
digestion (114). May help with nausea
and inflammation, though evidence for
IBD is limited. High doses may cause
stomach upset (115).

Ashwagandha (Withania somnifera):
Adaptogenic herb that may reduce stress-
related inflammation (116). Limited
direct evidence for IBD, but its anti-
inflammatory effects may support overall
health. Avoid if pregnant or breastfeeding
(117).

Milk Thistle (Silybum marianum):
Antioxidant and liver-protective; may
reduce inflammation (118). Limited
evidence for IBD specifically, but may
support liver health, especially for those
on medications. Rare allergic reactions in
people sensitive to daisies (119).

PHYSICAL THERAPY

Aerobic Activity: Walking, cycling, or
swimming can improve overall fitness
without putting excessive strain on the
body (120).

Strength  Training:  Low-resistance
exercises to build strength while avoiding
overexertion (121).
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e Stretching and Flexibility Exercises:
Yoga or targeted stretches to relieve joint
stiftness and promote relaxation (122).

e Breathing Techniques: Diaphragmatic or
deep breathing to reduce abdominal
tension and stress (123).

e Pelvic Floor Exercises: Kegels or
biofeedback therapy for those with bowel
or urinary incontinence (124).

VII. PSYCHOLOGICAL THERAPY IN

IBD

e Cognitive Behavioral Therapy (CBT):
CBT is one of the most effective
therapies for IBD-related mental health
challenges (125). It helps patients
identify and reframe negative thought
patterns, reduce stress, and develop
practical coping strategies (126).

e Mindfulness-Based Stress Reduction
(MBSR):
Mindfulness techniques like meditation
and breathing exercises can help reduce
stress and improve emotional regulation
(127). MBSR is particularly useful in
addressing the stress-gut connection in
IBD.

e Acceptance and Commitment Therapy
(ACT):
ACT focuses on accepting difficult
emotions and situations (like living with
a chronic condition) while committing to
actions that align with personal values,
promoting  psychological flexibility
(128).

e Psychodynamic Therapy:
This approach explores the emotional
and subconscious roots of stress or
distress, helping patients process
unresolved issues or trauma that may
impact their mental health (129).

e Biofeedback Therapy:
Useful for stress management and
symptoms  like  abdominal  pain,
biofeedback teaches patients how to
control physiological functions like heart
rate or muscle tension to promote
relaxation (130).

e Supportive Counseling and Therapy:

A supportive therapy approach allows
patients to express their fears,
frustrations, and concerns about living
with IBD in a safe, non-judgmental
environment (131).

e Group Therapy and Support Groups:
Connecting with others who understand
the challenges of IBD can reduce feelings
of isolation, provide emotional support,
and foster resilience (132).

VIII. Patient Counselling:

The benefits, choices, and treatment options
that are available must be discussed with the
IBD patient (133). It can be challenging to
accept the challenges associated with this
sickness, but with good counselling,
appropriate  procedures, and frequent
treatments, it can be simply handled (134).
They also need to be guided about the
fundamental knowledge of how to deal with
this disease to smooth out the symptoms.

A. Principles of the Counselling Method:
Clinical pharmacy

Proper medication adherence

Regular and timely appointments

Timely checking of nutritional imbalance
Proper diet and avoid intake of harmful
products like,

toxins, smoke, etc.

e Daily activity with improved gut health
e Enough sleep and enough exercise.

B. Review of a clinical trial for IBD

e On January 15, 2025, the U.S. Food and
Drug Administration (FDA) approved Eli
Lilly's drug, Omvoh, for treating adults
with moderate-to-severe Crohn's disease
(135). This approval was based on a late-
stage study where 53% of patients
achieved remission after one year of
treatment, compared to 36% on placebo.
Previously, Omvoh was approved for
moderate-to-severe  active ulcerative
colitis, marking it as a versatile option for
IBD management.

e Teva Pharmaceutical, in partnership with
Sanofi, reported significant efficacy of
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their drug, duvakitug, in Phase 2 studies
for both ulcerative colitis and Crohn's
disease. The trials demonstrated
remission rates ranging from 36.2% to
47.8% in ulcerative colitis patients and
endoscopic response rates of 26.1% to
47.8% in Crohn's disease patients,
outperforming placebo groups. These
results position duvakitug as a potential
leading treatment for IBD.

e Clinical trials are exploring vagus nerve
stimulation (VNS) as a treatment for
IBD. VNS, delivered non-invasively
through the ear, has shown potential in
modulating the brain-gut axis to reduce
inflammation and alleviate symptoms
such as pain and diarrhea. While not yet
FDA-approved for IBD, early studies
indicate that VNS could become an
adjunctive therapy, especially for patients
unresponsive to conventional
medications.

Fecal Microbiota Transplantation (FMT)
Fecal Microbiota Transplantation (FMT),
also known as a fecal transplant, is a medical
procedure in which stool from a healthy
donor is transplanted into the gastrointestinal
(GI) tract of a patient (136). The goal is to
restore the balance of the gut microbiota,
which may have been disrupted due to
diseases, infections, or antibiotic use.
o Whatis FMT?
FMT involves transferring stool, containing
a complex mix of beneficial bacteria, viruses,
and fungi, from a healthy donor to a
recipient. The purpose is to reintroduce a
diverse and balanced microbial community
into the patient’s gut.
e How Does FMT Work?
The gut microbiota all significantly impacts
immunity, digestion, and general health.
Disruptions in the gut microbiota, known as
dysbiosis, can lead to various health issues.
By transplanting a healthy microbiome into
the recipient, FMT aims to:
o Outcompete harmful bacteria.
o Restore microbial diversity.
o Reduce inflammation and support gut
healing.

C. Effects of IBD medicines on animal

models

e In rodent models of IBD, corticosteroids
improve colitis symptoms but can induce
side effects such as weight gain and
thymic atrophy (shrinkage of the thymus
gland) (137).

e Studies on rats with experimentally
induced colitis show that
aminosalicylates reduce inflammatory
markers and help maintain mucosal
integrity.

e In mice models, these drugs show
efficacy in suppressing inflammation but
at the risk of significant toxicity, which
necessitates careful dosing.

e Inrats, methotrexate alleviates symptoms
of chronic colitis but has a narrow
therapeutic window with potential for
significant side effects (138).

e In experimental colitis models, TNF-a
inhibitors show significant efficacy in
reducing disease severity and preventing
further damage to the intestinal lining.

e Animal studies have shown that targeting
IL-12/IL-23 pathways improves colitis
symptoms by reducing Thl and Th17
responses (139).

e In animal models of colitis, anti-integrin
therapies help reduce chronic intestinal
inflammation, with promising effects on
mucosal healing.

e Animal studies on JAK inhibitors show
significant improvements in intestinal
inflammation and tissue healing. In
murine models, sphingosine 1-phosphate
receptor modulators show a reduction in
inflammation and improved clinical
outcomes (140).

e In animal models, metronidazole has
been shown to reduce gut inflammation
but may lead to altered gut microbiota.

D. New developments and trends in the

disease:

e Tofacitinib (Xeljanz) and newer JAK
inhibitors, like  Filgotinib and
Upadacitinib, are increasingly being
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explored. These oral medications target
intracellular signaling pathways involved
in immune cell activation and
inflammation. They are showing promise
for both Crohn’s disease and ulcerative
colitis, especially in patients who do not
respond to traditional biologics.

e Ustekinumab (Stelara), which targets the
IL-12/IL-23 pathway, was recently
approved for IBD. New anti-IL-23
agents, such as Guselkumab and
Mirikizumab, are being tested.

e (Ozanimod and Balovaptan are part of a
newer class of drugs that work by
modulating immune cell migration.
These drugs are showing promise for
reducing gut  inflammation  and
improving disease control in both
Crohn’s and ulcerative colitis.

e Researchers are  exploring  how
microRNAs (small RNA molecules
involved in gene regulation) and
epigenetic changes (changes in gene
expression without altering DNA)
influence IBD (141). These molecular
changes may provide new diagnostic or
therapeutic targets in the future.

e Mesenchymal Stem Cells (MSCs) are
being investigated for their potential to
modulate the immune response and
promote tissue repair in IBD (142).
Studies have shown that stem cells may
help in reducing inflammation and
promoting mucosal healing, particularly
in ulcerative colitis.

e Innate Immunity and Gut Epithelial
Cells: Research is increasingly focusing
on the gut’s innate immune system,
specifically epithelial cell barriers and
their interaction with microbial signals
(143). Understanding how these barriers
fail in IBD could lead to therapies aimed
at restoring them.

e Telemedicine and mobile health
applications are being increasingly
integrated into IBD management,
allowing for more personalized care
(144). Digital tools help track symptomes,
medication adherence, and quality of life
in real time, making it easier for both

patients and doctors to manage the
disease remotely (145).

IX. CONCLUSION

IBS management has entered a
transformative phase with  significant
advances in understanding its

pathophysiology, new treatments on the
horizon, and an increasing emphasis on
personalized care. While the core treatment
approach for IBS remains symptom-based,
research into its multifactorial etiology—
spanning motility, gut-brain interactions, the
microbiome, and psychological factors—has
paved the way for innovative therapies and
non-pharmacological approaches that target
the root causes. As clinical trials continue
and new technologies emerge, the future of
IBS treatment will likely be more effective,
individualized, and holistic, aiming not only
to alleviate symptoms but also to address the
underlying causes of this complex disorder.
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