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ABSTRACT:

Background: Recent research has tinted significant role of gut microbiota in various physiological
procedures, with its influence on gastrointestinal (GI) cancers. The interaction among gut microbiome and
host's immune system, metabolic functions, and response to therapies in Gl cancers necessitates a
comprehensive understanding of these dynamics.

Aim: This research intended to investigate influence of gut microbiome on development and treatment
response of gastrointestinal cancers.

Methods: A cohort of 90 patients diagnosed with various gastrointestinal cancers was enrolled for this
study, conducted from March 2023 to February 2024. The study employed a longitudinal design, collecting
fecal samples at multiple time points before, throughout, and after treatment. High-throughput sequencing
was used to analyze microbiome composition. Clinical data, including tumor progression, treatment
outcomes, and patient demographics, were integrated with microbiome profiles to assess correlations.
Results: The analysis revealed significant alterations in gut microbiota arrangement between patients with
different stages of Gl cancers and healthy controls. Specific microbial taxa were associated with tumor
development and progression. Notably, patients who responded favorably to cancer treatments exhibited
distinct microbiome signatures compared to non-responders. These findings suggested that certain
microbiota profiles could predict treatment efficacy and patient prognosis.

Conclusion: The study demonstrated that gut microbiome plays very crucial part in development and
progression of gastrointestinal cancers. Furthermore, microbiota profiles were linked to treatment response,
indicating potential for microbiome-based biomarkers in predicting treatment outcomes. These insights
underscore the importance of integrating microbiome analysis into cancer management strategies.
Keywords: Gut microbiome, gastrointestinal cancers, tumor development, treatment response, microbiota
profiles, biomarkers.

INTRODUCTION:

The exploration of the gut microbiome's influence on gastrointestinal cancers represented a significant
advancement in medical research. Scientists delved into understanding how complex community of
microorganisms residing in human digestive tract could affect tumor development and treatment responses
[1]. This burgeoning field of study opened new avenues for cancer prevention, diagnosis, and therapy,
shedding light on intricate interplay among microbial populations and host health [2].

Historically, the gut microbiota was primarily known for its roles in digestion and nutrient absorption.
However, recent research underscored its broader impact on various aspects of human health, including the
immune system, metabolism, and even mental health [3]. This newfound recognition of the microbiota's
diverse functions spurred investigations into its potential link to gastrointestinal cancers, a category that
includes malignancies of the stomach, colon, rectum, and esophagus.

Initial studies revealed that gut microbiome's composition and diversity could significantly effect onset and
progression of these cancers [4]. Certain bacterial species were found to produce metabolites that could
either promote or inhibit tumor growth. For instance, some microbes were observed to generate short-chain
fatty acids like butyrate, which possess anti-inflammatory and anti-carcinogenic properties [5]. Conversely,
other bacteria produced toxins and carcinogenic compounds that could damage DNA and promote
malignancies. This dualistic nature of the microbiota underscored the complexity of its role in cancer
biology [6].

Moreover, the immune system's interaction with gut microbiota emerged as very serious factor in cancer
development. The gut's immune environment was shaped by the presence of specific bacterial populations,
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which could either enhance or suppress immune surveillance and tumor-fighting capabilities [7]. Dysbiosis,
an imbalance in microbial communities, was frequently related with chronic inflammation, very known risk
factor for cancer. Thus, maintaining a balanced and diverse microbiome was seen as vital for reducing
cancer risk [8].

As researchers delved deeper, the gut microbiome's influence on treatment responses became apparent.
Chemotherapy and immunotherapy, mainstays of cancer treatment, were shown to interact with the
microbiota in ways that could affect their efficacy and side-effect profiles [9]. Certain bacterial strains
appeared to enhance the effectiveness of immunotherapy by modulating the host's immune response.
Conversely, an unhealthy microbiome could hinder treatment outcomes and contribute to resistance [10].
Clinical trials began to incorporate microbiome analysis as a standard practice, seeking to identify microbial
signatures that could predict treatment responses and guide personalized therapies. Fecal microbiota
transplantation (FMT), the process that includes transplanting gut bacteria from the healthy donor to a
patient, was explored as a potential adjunct to cancer therapy [11]. Preliminary results suggested that FMT
could restore a healthy microbial balance, improve immune function, and potentially enhance the efficacy
of conventional treatments.

The role of diet and lifestyle in shaping gut microbiome also gained attention, as these factors were
modifiable and could influence cancer outcomes [12]. Diets rich in fiber, probiotics, and prebiotics were
associated with a healthier microbiome and reduced cancer risk. Consequently, dietary interventions
became a focus of both preventative strategies and supportive care during cancer treatment [13].

In summary, the investigation into the gut microbiome's role in gastrointestinal cancers illuminated the
profound impact of microbial communities on tumor development and treatment response [14]. This
research underscored position of the holistic method to cancer care, one that reflects not only genetic and
environmental factors but also the microbial inhabitants of the human body. The insights gained from these
studies paved the way for innovative diagnostic tools and therapeutic strategies, holding promise for
improved outcomes in gastrointestinal cancer patients [15].

METHODOLOGY:

Study Design and Setting:

This study employed a longitudinal cohort design to investigate the role of microbiota in gastrointestinal
cancers, focusing on gut microbiome's inspiration on tumor progress and treatment response. The research
was conducted from March 2023 to February 2024 at a major urban academic medical center equipped with
advanced microbiological and genomic analysis facilities.

Study Population:

The study population consisted of 90 participants, selected based on specific inclusion and exclusion criteria
to ensure a representative sample of individuals diagnosed with gastrointestinal cancers. Inclusion criteria
were: adults aged 18-75 years, a confirmed diagnosis of gastrointestinal cancer (including colorectal,
gastric, and esophageal cancers), and no prior history of other malignancies or chronic inflammatory
conditions affecting the gut. Exclusion criteria included the use of antibiotics or probiotics within three
months prior to enrollment, concurrent autoimmune diseases, or gastrointestinal surgeries that could alter
the gut microbiome.

Participants were recruited from the oncology outpatient clinics of the medical center. Informed consent
was obtained from all participants, and the study was approved by the Institutional Review Board (IRB) of
the medical center.
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Data Collection:

Data collection involved a combination of clinical assessments, microbiome sampling, and patient
questionnaires. Clinical data included demographic information, cancer type and stage, treatment
modalities, and treatment response as measured by imaging and biomarker analysis.

Stool samples were poised from participants at four time points: at baseline (prior to any cancer treatment),
three months after the initiation of treatment, six months into the treatment, and at the conclusion of the
study period (12 months). Stool samples were collected using standardized kits provided to participants,
which were then returned to the lab for analysis.

Microbiome Analysis:

Microbiome analysis was conducted using next-generation sequencing (NGS) of 16S rRNA gene. DNA
was extracted from stool samples using the QlAamp DNA Stool Mini Kit (Qiagen, Hilden, Germany)
following the manufacturer’s protocol. The V3-V4 hypervariable regions of the 16S rRNA gene were
amplified and sequenced on an Illumina MiSeq platform (lllumina, San Diego, CA, USA). Raw sequence
data were processed using QIIME2 (Quantitative Insights Into Microbial Ecology), and microbial diversity
and composition were analyzed.

Statistical Analysis:

The primary results were the vagaries in gut microbiome composition and diversity over study period and
their association with tumor development and treatment response. Alpha diversity (within-sample diversity)
was assessed using the Shannon index, and beta diversity (between-sample diversity) was evaluated using
Bray-Curtis dissimilarity metrics.

Comparative analyses were conducted to assess differences in microbiome composition between
responders and non-responders to treatment, as well as between different cancer types. Multivariate analysis
using PERMANOVA (Permutational Multivariate Analysis of Variance) was employed to identify
significant differences in microbiome profiles associated with clinical outcomes. Correlation analyses were
performed to explore the relationships between specific microbial taxa and clinical parameters.

Ethical Considerations:

This study adhered to ethical standards and guidelines for research involving human participants.
Confidentiality and privacy of participants were maintained throughout the study. All data were
anonymized, and access was restricted to authorized research personnel.

Limitations:

Potential limitations of this study included the relatively small sample size and the potential for selection
bias. Additionally, external factors such as diet, lifestyle, and environmental exposures that could influence
the gut microbiome were not controlled for in the analysis.

RESULTS:

Table 1: Demographic and Clinical Characteristics of the Study Population:

Characteristic Gastrointestinal Treatment Response Healthy Control
Cancer Group (n=30) Group (n=30) Group (n=30)
Age (mean £ SD) 60+ 8 58 + 10 57+9
Gender (M/F) 18/12 16/14 17/13
BMI (mean £ SD) 26.5+3.4 27.0+3.8 258+3.1
Smoking Status 10/20 12/18 8/22
(Yes/No)

Vol.31 No.6 (2024): JPTCP (351-358) Page | 354



https://jptcp.com/index.php/jptcp/issue/view/79

The Role of Microbiota in Gastrointestinal Cancers: Investigating the Gut Microbiome's Influence on
Tumor Development and Treatment Response

Alcohol Consumption 12/18 15/15 10/20
(Yes/No)
Family History of 14/16 13/17 9/21
Cancer (Yes/No)
Comorbidities 15/15 18/12 10/20
(Yes/No)

Table 1 presents the demographic and clinical characteristics of the study population. The gastrointestinal
cancer group had a mean age of 60 years, with 18 males and 12 females. The treatment response group had
a similar gender distribution but a slightly younger mean age of 58 years. The healthy control group had a
mean age of 57 years with a comparable gender distribution. BMI values were relatively similar across all
groups. Smoking and alcohol consumption were somewhat higher in the treatment response group. A
notable proportion of participants had a family history of cancer and comorbidities, particularly in the
cancer and treatment groups.

Table 2: Microbiota Composition and Diversity Metrics:

Microbiota Metric Gastrointestinal Cancer | Treatment Response Healthy Control Group
Group (n=30) Group (n=30) (n=30)

Alpha Diversity 3.5+£0.6 40+0.7 45+05

(Shannon Index)

Firmicutes (%) 40.2+5.3 42.0+5.0 45.0+4.8
Bacteroidetes (%) 35.0+4.7 34.0+4.2 38.0+4.5
Proteobacteria (%) 125+3.2 10.0+2.8 8021
Actinobacteria (%) 85+19 9.0+£20 6.0+15
Fusobacteria (%) 38+12 30+x11 20038

Response to Treatment - 40+ 15 -
(Reduction in Tumor
Size %)

Table 2 shows the composition and diversity of gut microbiota across the three groups. Alpha diversity,
measured by the Shannon Index, was highest in the healthy control group, indicating a more diverse
microbiome. The gastrointestinal cancer group had the lowest alpha diversity, suggesting a disrupted
microbial environment.

In terms of specific bacterial phyla, Firmicutes and Bacteroidetes were prevalent across all groups, but their
proportions were lower in the cancer group compared to the healthy controls. Proteobacteria, often
associated with inflammation and dysbiosis, were notably higher in the cancer group. Actinobacteria were
also more abundant in the cancer and treatment groups compared to healthy controls, possibly indicating a
shift in microbial balance due to cancer or treatment. Fusobacteria, linked with gastrointestinal
malignancies, were higher in the cancer group.

The treatment response group showed a reduction in tumor size by an average of 40%, highlighting the
potential role of microbiota in influencing treatment efficacy. This group had an intermediate level of
microbiota diversity and composition between the cancer and healthy control groups, suggesting that
microbiota might play a role in modulating treatment response.
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DISCUSSION:

The role of microbiota in gastrointestinal cancers had become an increasingly significant area of research
in the early 21st century. Scientists and medical professionals were eager to unravel the complex
relationship between the gut microbiome and tumor development, as well as the microbiome's impact on
the effectiveness of cancer treatments [17].

In the past, the gut microbiome, a diverse community of microorganisms residing in the gastrointestinal
tract, had been recognized primarily for its role in digestion and nutrient absorption [18]. However, with
advances in molecular biology and sequencing technologies, researchers began to uncover its broader
implications in health and disease, including cancer. This shift in understanding marked a pivotal moment
in cancer research.

Studies had shown that the composition of the gut microbiota could influence the development of
gastrointestinal cancers [19]. For instance, certain bacterial populations were found to produce carcinogenic
compounds. One prominent example was Fusobacterium nucleatum, which was associated with colorectal
cancer. This bacterium not only promoted inflammation but also interfered with the host's immune
response, creating an environment conducive to tumor growth [20]. Other bacteria, such as Helicobacter
pylori, were implicated in gastric cancer through their ability to cause chronic inflammation and genetic
mutations in the gastric lining.

The gut microbiome's role in modulating the immune system was another critical factor in cancer
development and progression. Microbial metabolites, such as short-chain fatty acids, had been shown to
influence immune cell function [21]. An imbalance in these microbial communities, known as dysbiosis,
could lead to a compromised immune response, allowing cancer cells to evade immune surveillance and
proliferate unchecked.

Moreover, researchers were keenly interested in how the gut microbiome affected patients' responses to
cancer treatments [22]. Chemotherapy and immunotherapy, two mainstays of cancer treatment, had varying
degrees of success that appeared to be partly influenced by the gut microbiome's composition. For example,
studies indicated that patients with a diverse and balanced gut microbiota responded better to
immunotherapy. Specific bacteria, like Bacteroides fragilis, were identified as enhancers of immune
checkpoint blockade therapy, a form of immunotherapy. Conversely, a dysbiotic microbiome could reduce
the efficacy of these treatments and increase the likelihood of adverse side effects [23].

The therapeutic potential of modulating the gut microbiome was a burgeoning field. Probiotics, prebiotics,
and fecal microbiota transplants (FMT) were being explored as strategies to restore a healthy microbiome
balance in cancer patients. Early clinical trials suggested that these interventions could improve treatment
outcomes and reduce side effects [24]. For instance, FMT had shown promise in enhancing the response to
immunotherapy in melanoma patients, sparking interest in its application for gastrointestinal cancers.

The implications of these findings were profound. They suggested that the gut microbiome could be both a
biomarker and a therapeutic target in gastrointestinal cancers [25]. Personalized medicine approaches,
incorporating microbiome analysis, were proposed to tailor treatments to individual patients' microbiome
profiles. This approach had the potential to optimize therapeutic efficacy and minimize toxicities, marking
a significant advancement in cancer care.

In summary, the role of microbiota in gastrointestinal cancers highlighted the intricate interplay between
the gut microbiome and cancer development, as well as treatment response. The research conducted in this
field underscored the importance of maintaining a healthy microbiome and opened new avenues for cancer
treatment. As scientists continued to explore this dynamic relationship, the hope was that these insights

Vol.31 No.6 (2024): JPTCP (351-358) Page | 356



https://jptcp.com/index.php/jptcp/issue/view/79

The Role of Microbiota in Gastrointestinal Cancers: Investigating the Gut Microbiome's Influence on
Tumor Development and Treatment Response

would lead to more effective and personalized cancer therapies, ultimately improving patient outcomes and
quality of life.

CONCLUSION:

The role of microbiota in gastrointestinal cancers had been a focal point of research, revealing significant
insights into how the gut microbiome influenced tumor development and treatment responses. Studies
demonstrated that certain bacterial populations either promoted or inhibited carcinogenesis, affecting the
progression of gastrointestinal cancers. Researchers found that a balanced microbiome supported immune
function and reduced inflammation, potentially lowering cancer risk. Conversely, dysbiosis, or microbial
imbalance, was linked to increased cancer susceptibility. Furthermore, the gut microbiome impacted
patients' responses to chemotherapy and immunotherapy, suggesting that microbiome modulation could
enhance treatment efficacy. This understanding underscored the importance of considering the gut
microbiome in cancer prevention and therapy strategies.
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