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: prebiotics, and synbiotics, have been investigated for their potential role in
Introductlon modulating the gut microbiota and improving gastrointestinal health. These

The field of gastroenterology has witnessed remarkable advancements in ?ntgr\{entions aim to- selectively promote the gro.wth Of, benefigial bacteria,
recent years, particularly in the realm of therapeutic interventions. From novel  innibit pathogenic microbes, and enhance host-microbe interactions, thereby
drug formulations to cutting-edge surgical techniques, these advancements  exerting anti-inflammatory and immunomodulatory effects [4,5].
have revolutionized the management of various gastrointestinal disorders.
This comprehensive review aims to provide insights into the latest emerging
therapies in clinical gastroenterology, highlighting their mechanisms of action,
clinical efficacy, and potential impact on patient outcomes.

Pharmacogenomics testing has emerged as a valuable tool for predicting
drug response and guiding therapeutic decisions in gastroenterology.
Genetic variants in drug-metabolizing enzymes, drug transporters, and drug
targets can influence drug efficacy, toxicity, and dose requirements. For

Immunomodulatory therapies have emerged as a promising approach for  example, genetic polymorphisms in Thiopurine Methyltransferase (TPMT)
the management of Inflammatory Bowel Diseases (IBD), including Crohn's and Nucleotide Diphosphate-linked moiety X-type motif 15 (NUDT15) are
disease and ulcerative colitis. Biologic agents targeting specific cytokines associated with thiopurine-induced myelosuppression in patients with IBD.

or cell surface receptors have shown efficacy in inducing and maintaining . . o L L .
A S . . ; By genotyping these variants, clinicians can optimize thiopurine dosing and
remission in patient's refractory to conventional therapies. Tumor Necrosis L .
minimize the risk of adverse events.

Factor-Alpha (TNF-c) inhibitors, such as infliximab and adalimumab, have
been widely used in the treatment of moderate to severe IBD, with significant Furthermore, the advent of precision medicine has led to the development
reductions in disease activity and improvement in quality of life [1-3]. of targeted therapies directed against specific molecular pathways implicated

In addition to TNF-o inhibitors, newer biologic agents targeting alternative ~ in gastrointestinal malignancies. Immune checkpoint inhibitors, such as
pathways in the inflammatory cascade have been developed. For instance, pembrolizumab and nivolumab, have shown promising results in the treatment
vedolizumab, a monoclonal antibody against integrin, selectively inhibits of metastatic colorectal cancer with microsatellite instability-high (MSI-H)
gut-specific lymphocyte trafficking, thereby reducing mucosal inflammation ~ or Mismatch Repair-Deficient ((MMR) tumors. These agents harness the
without systemic immunosuppression. Similarly, ustekinumab, an antibody immune system to selectively target tumor cells, leading to durable responses
targeting the p40 subunit shared by interleukin-12 and interleukin-23, has 404 improved survival outcomes in select patient populations. Minimally
demonstrated efficacy in patients with moderate to severe Crohn's disease invasive interventions have revolutionized the field of gastroenterology by

and ulcerative colits. offering effective alternatives to traditional surgical procedures.

The gut microbiota plays a crucial role in the pathogenesis of various . . . .
gastrointestinal disorders, including 1BD, Irritable Bowel Syndrome (IBS), Endoscop@ techniques, suc_h as Endoscoplc Mucosal Resection (EMR)
and Clostridioides Difficile Infection (CDI). Emerging therapies aimed at  and Endoscopic Submucosal Dissection (ESD), have enabled the removal

modulating the gut microbiota composition have shown promise in restoring ~ Of early-stage gastrointestinal neoplasms with minimal morbidity and

microbial homeostasis and ameliorating disease symptoms. mortality. Moreover, advanced endoscopic imaging modalities, including
Narrow-Band Imaging (NBI), Confocal Laser Endomicroscopy (CLE), and
Description Volumetric Laser Endomicroscopy (VLE), have enhanced the detection and

characterization of gastrointestinal lesions, facilitating targeted biopsies

Fecal Microbiota Transplantation (FMT) has gained attention as a novel and preCise, treatmept plannipg. In addition to .diagnos'tic and therapeutic
approach for the treatment of recurrent CDI, with high cure rates reported in ~ €ndoscopy, interventional radiology plays a crucial role in the management
clinical trials. By transferring healthy donor microbiota into the recipient's  Of complex hepatobiliary disorders, such as hepatic malignancies and portal
gut, FMT restores microbial diversity and suppresses C. difficile overgrowth, ~ hypertension. Transarterial Chemoembolization (TACE) and Radiofrequency
leading to resolution of infection. Moreover, FMT has shown potential benefits Ablation (RFA) are commonly employed techniques for the locoregional
in other gastrointestinal disorders, including IBD and IBS, although further treatment of Hepatocellular Carcinoma (HCC), offering curative or palliative
research is needed to elucidate its long-term efficacy and safety. options depending on the tumor stage and patient's overall health status.

In addition to FMT, microbial-based therapeutics, such as probiotics,
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patients with gastrointestinal diseases.
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