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ABSTRACT

Background: Metabolic dysfunction-associated fatty liver disease (MAFLD) is, in current context, a highly emergent health issue
globally, associated with most of the other components of the metabolic syndrome, such as diabetes and obesity. A new study adds
to the body of such reports, associating it with a higher susceptibility to gastrointestinal (GI) infections, primarily due to gut-liver

axis dysregulation. This is necessary to understand for the purpose of developing effective treatment and management programmes.

Objective: To know how MAFLD is associated with the presence of gastrointestinal infections together with identifying the

demographic and comorbid factors that may influence this relationship.

Methods: The current research was a retrospective analysis of the data from the Patient record on adult patients who had been
diagnosed with MAFLD. The patients were stratified in sampling based on which of the 550 patients will form an appropriate sample
divided into two categories: 550 were compared with and without GI infections. Data collection was anonymous in relation to the
patient, and the current procedures were performed in compliance with the ethical provisions set out in the Declaration of Helsinki.
The data were analyzed statistically by SPSS 25 software, and the p-values for significance for all categorical variables were found

through chi-square testing.

Results: Our evaluation indicated that patients aged over 65 years had a frequency of 57.09% for GI infections with MAFLD,
compared to 43.82% in their counterparts without GI infections, and the p-value was very statistically significant, i.e. less than
0.001. Another set of statistically significant findings were an increased rate of GI infections in patients who were self-paying, at
53.45%, compared to 46.55% whose expenses were covered, with a p-value of less than 0.001, and those with diabetes, hypertension,
or both. In general, when adjusted for demographic and comorbidity, the analysis of the group was statistically significant regarding

Gl infections in the patient population of MAFLD.

Conclusion: The study underscores the strong association of MAFLD with higher prevalence of the GI infections in elderly and in
economic disadvantage groups. The evidence indicates that clinical outcomes in a MAFLD population are improved by care

coordination in metabolic and infectious disease.
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INTRODUCTION

Metabolic dysfunction-associated fatty liver disease (MAFLD) is set to become one of the largest threats to
global public health. Previously known as non-alcoholic fatty liver disease (NAFLD), this is an insidious
condition defined by atypical fat accumulation in a patient's liver without evidence of an alcohol use history
(1-3). This usually occurs in conjunction with manifestations of the metabolic syndrome, such as dyslipidemia,
obesity, and type 2 diabetes mellitus. As a hepatic manifestation of the metabolic syndrome, MAFLD has
taken the mantle of the most common form of liver disease in most parts of the world, which remains a critical

concern considering its broader implications for health, more so in relation to its association with GI infections

(4-6).

Recent epidemiological studies have started to see a potential relationship between MAFLD and heightened
susceptibility to various GI infections. This is believed to be mediated through various mechanisms such as
altered gut microbiota, intestinal barrier function, and systemic inflammation, all of which are common
amongst those with MAFLD. The interaction between the gut and liver is mutual; when this mutual interaction
is disturbed, it can heighten susceptibility of the organism to the different pathogenic invasions and responses

in the gastrointestinal tract (7-11).

In the background of this relationship between MAFLD and GI infections are shared metabolic and
inflammatory pathways that implicate one disease with the other. Such information regarding the association
could be taken to derive better strategies of preventive and therapeutic interventions that do not simply
encompass the liver disease but the associated complications in the gastrointestinal tract. Moreover, study of
the observation regarding demographics and comorbidities provides invaluable information related to the risk
profiles and, in fact, specifically tailors the interventions that must be used for different patient groups (12-

17).

We, therefore, aimed to help fill this knowledge gap by understanding the association of MAFLD with the
presence of GI infections using data from the Patient record.(13, 14) This provided an in-depth analysis
ranging from patient demographics to common comorbidities, which are likely to influence the incidence of
GI infections in this patient population.(15, 16) This allows for a better association of how MAFLD could
predispose to gastrointestinal pathogens and these could potentially reflect on clinical management and overall
patient care in this subpopulation. As such, the study will add to the literature on MAFLD and GI infection

and to that of metabolic health and infectious diseases at large. (17, 18)

MATERIAL AND METHODS

This study was carried out in adult patients diagnosed with MAFLD and its relationship to GI infections, as

identified from data reviewed from the patient record. All participants in this study were adult patients who
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had been admitted to the inpatient unit, having been 18 years and above. The study's participants were adult

patients with a medically already ICD-10 coded and certified diagnosis of MAFLD. Patients showing evidence
of excess alcohol consumption, viral hepatitis, or any other hepatic conditions that might possibly influence
the diagnosis of fatty liver disease not associated with metabolic dysfunction were not the adult patients in
this study's study participants. A stratified random sampling strategy was used to draw the sample, which
offered a representative sample from the national population. The number of the sample size was calculated
based on the proportion of MAFLD and GI infections on record in the period of study; hence, a total of 550
patient records were accessed for profiling patient information, payer status, and comorbid conditions. Data
from the patient's records were accessed retrospectively, and such records had a massive pool of information
on demographic data, clinical diagnosis, comorbid conditions, and primary expected payer, thus offering broad

coverage of the variables related to the objective of this study (19-21).

Data were collected in conformity with the Declaration of Helsinki's principles regarding research involving
human subjects, and ethical standards were taken into consideration in every stage of the research.

Anonymization and deidentification of information were carried out to guarantee anonymity and privacy.

The data were analyzed using SPSS software version 25. Descriptive statistics are used to describe the patient
demographics, comorbidities, and incidence of GI infections. We compared the categorical variables between
patients with GI infection and non-GI infection using the chi-square test. In the current study, a p-value of

<0.05 was taken for statistical significance.

RESULTS

The Patient record provides comprehensive patient demographics and comorbidities. The relation with
metabolic dysfunction-associated fatty liver disease (MAFLD) and the prevalence of gastrointestinal [GI]
infection is depicted herein. The rate of GI infections is high in all stratifications of differences among the

patient demographics and comorbidities (Table 1).

Of the three age groups, the age group of >65 years has a significantly higher prevalence of GI infection as
compared to those without infections, at 57.09% vs. 43.82% (p < 0.001). In the youngest age category of 18-
44 years, the prevalence of GI infections is much lower, with 12.91% compared to 28.55% in the non-infected
group. In the middle-aged group of 45-64 years, the prevalence is more evenly distributed: 30.00% in those
with GI infections and 27.64% in those without.

The sex-based analysis showed that the discrepancy in infection rates did not vary much, with nearly the same
percentage in both sexes: 26.91% of males had infections, while 27.27% did not; in females, this percentage

was 18.18% compared to 27.64% without infections.
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Financial status, as per the primary anticipated payer and the median household income categories, also came
out to be significantly associated. Patients who were self-paying account for a vast majority of GI infections,
53.45% vis-a-vis 46.55% of those who did not have the infections as defined by a very significant p-value of
less than 0.001. Government support and other supported groups also significantly differ in their infection

rates.

Significant differences were seen in these when comorbidities were looked at. Those with gastro-oesophageal
reflux disease, hyperlipidaemia, smoking habits, diabetes, and hypertension significantly had more GI
infections with a p-value all under 0.001, showing a strong statistical significance for these variables. Of note,
however, is the fact that rates of obstructive sleep apnoea showed very little difference between the infected
and non-infected groups, which was not seen in other comorbid conditions such as inflammatory bowel

disease, significantly more prevalent in infected (5.09%) than in non-infected (0.91%) groups.

Even more pronounced, these trends were evidenced in the secondary analysis that had targeted specific GI
conditions within the framework of fatty liver disease, as shown in Table 2. Patients with MAFLD had a higher
prevalence of bacterial GI infections, including the Clostridioides difficile pathogen, Escherichia coli, and
Salmonella. Each of these conditions showed a p-value of less than 0.001, evidencing increased burdens in

patients with a fatty liver disease versus those without.

Such findings also underscore the close interactions of metabolic health and socioeconomic factors in the risk
of gastrointestinal infections and suggest that individuals with certain comorbid and demographic profiles,
among which older adults and those with MAFLD, are associated with an increased risk of developing GI

infections.

Table 1 Patient demographics and comorbidities

Demographics Absence of GI infection n Presence of GI infection n P value
(o) (%)

Age category <0.001

1844 157 (28.55%) 71 (12.91%)

45-64 152 (27.64%) 165 (30.00%)

>65 241 (43.82%) 314 (57.09%)

Sex 0.1174

Male 150 (27.27%) 148 (26.91%)

Female 152 (27.64%) 100 (18.18%)

Primary expected payer <0.001

Self 256 (46.55%) 294 (53.45%)

Govt 103 (18.73%) 47 (8.55%)

Supported 191 (34.73%) 209 (38.00%)

Median household income <0.001

Lowest quartile 168 (30.55%) 162 (29.45%)

Second quartile 154 (28.00%) 152 (27.64%)

© 2023. Open Access. Licensed under CC BY 4.0.
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Third quartile 126 (22.91%) 124 (22.55%)

Highest quartile 102 (18.55%) 112 (20.36%)

Comorbidity

Gastro-oesophageal 103 (18.73%) 132 (24.00%) <0.001

disease

Hyperlipidaemia 181 (32.91%) 197 (35.82%) <0.001

Smoking 200 (36.36%) 190 (34.55%) <0.001

Diabetes 157 (28.55%) 193 (35.09%) <0.001

Hypertension 312 (56.73%) 382 (69.45%) <0.001

Obesity 102 (18.55%) 98 (17.82%) <0.001

Obstructive sleep apnoea 41 (7.45%) 40 (7.27%) 0.02

MAFLD/NASH 15 (2.73%) 27 (4.91%) <0.001

Inflammatory bowel disease 5(0.91%) 28 (5.09%) <0.001
Table 2 Gastrointestinal (GI) conditions

Condition Absence of MAFLD n (%) Presence of MAFLD n (%) P value

Bacterial GI infections 4 (0.9%) 2 (1.5%) <0.001

Clostridioides difficile 3 (0.8%) 2 (1.3%) <0.001

Escherichia coli <1 (0.01%) <1 (0.3%) <0.001

Salmonella <1 (0.03%) <1 (0.07%) <0.001

Other <1 (0.008%) <1 (0.012%) 0.10

DISCUSSION

Studies have identified significant correlations, particularly with older people and in the presence of other
metabolic comorbidities, such as diabetes and hypertension, between an increased prevalence of
gastrointestinal infection and metabolic dysfunction-associated fatty liver disease (MAFLD). Most likely, this
is due to the delicate relation between the gut-liver axis and MAFLD, which not only involves the change in
microbiota of the gut but also increases the permeability of the intestine in facilitating the transfer of bacteria

and associated endotoxins (22-24).

This is consistent with previous findings that showed a higher frequency of these infections in people with
liver diseases, with a theoretical premise that liver failure reduces the immune defenses by the development
of portal hypertension, which initiates bacterial translocation. However, our study goes a step further and
identifies certain age and socio-economic factors that add to this risk. Age-stratified analysis by age and
primary expected payer in this study points toward vulnerability to such infections in the older adults and
hence suggests that socio-economic factors, possibly manifesting in health access and nutrition disparities,

critically modulate this vulnerability to infections (22-25).

Alongside the study's strengths, such as a large sample size and the use of a nationally representative database,
there were several limitations. The study's retrospective nature naturally limits inferences about causality from

MAFLD to GI infections. The coding accuracy can be flawed with respect to the actual diagnoses. Second,

© 2023. Open Access. Licensed under CC BY 4.0.
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patient lifestyle factors, which are crucial in the pathophysiology of MAFLD and potentially drive GI health,

were not available, and this indeed limits the scope of our analysis (7, 19).

In view of these findings and limitations, future research should focus on prospective studies to better delineate
the causal relationships between MAFLD and GI infections. In this context, the use of prospective studies
with more detailed clinical information, including lifestyle and dietary patterns, may be more effective in
targeting interventions. Clinical practice guidelines should also note increased vigilance for gastrointestinal
infections among patients with MAFLD, with a particular focus on demographic groups identified in this study
as high risk. Early screening and active management of metabolic comorbidities in such patients may help

reduce the burden of serious infections, with a consequent improvement in patient outcomes (21-24).

CONCLUSION

A large corpus of research has demonstrated a significant positive association between metabolic dysfunction-
associated fatty liver disease (MAFLD) and an increase in the prevalence of gastrointestinal infections,
particularly in high-risk demographic groups such as the elderly and the socioeconomically deprived. These
findings help to justify the need for comprehensive strategies for the screening and management of metabolic
and infectious diseases in healthcare systems. This, in turn, would be associated with better clinical outcomes
and quality of life for the MAFLD patient due to the reduction of risk and burden from GI infections by the
application of preventive targeted measures and personalized treatment approaches. An integrated approach
to the management of such complex interrelated conditions would go a long way toward increasing the overall

effectiveness of healthcare delivery.
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