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ABSTRACT

Nonalcoholic fatty liver disease (NAFLD) is becoming increasingly common; it affects over 25% of the global population
and over 60% of those at high risk. It raises the probability of metabolic syndrome, which includes several diseases affecting
the liver and cardiovascular system. The intricacy of NAFLD, as well as the comorbidities and complications that often
accompany it, make a multidisciplinary approach to treatment essential. Experts are concerned about the lack of
understanding regards to NAFLD, including its seriousness, potential consequences, comorbidities, and what to do if NAFLD
is found. Those who have cirrhosis, inflexible simple steatosis, hepatocellular cancer, or cardiovascular disease and are
actively metabolizing non-alcoholic steatosis (NASH) need to be located. This could be difficult since there are competing
opinions on the best ways to diagnose and treat the problem. Before discussing possible future prospects for multidisciplinary
care route development, the researchers review the history of NAFLD, its diagnostics, and treatment choices.
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1. INTRODUCTION

An unhealthy fixation on food and insufficient physical activity, sometimes referred to as the "Western lifestyle," has seen a
meteoric rise in its followers (Battistella et al., 2023). The metabolic syndrome is linked to a "Western lifestyle" and consists
of obesity, abnormal lipid profiles, elevated blood sugar, an increase in belly fat, and hypertension. As an aspect of metabolic
syndrome, hepatic problems called "nonalcoholic fatty liver disease (NAFLD)" might manifest. A diagnostic criterion for
"Non-alcoholic fatty liver disease (NAFLD)" is the presence of intracellular fat in over 5% of hepatocytes, as shown by
imaging or histological studies. This condition must be present in the absence of other hepatic steatosis causes, such as
excessive alcohol consumption, specific metabolic abnormalities, or medication use (Riazi et al., 2022). Along with obesity
and metabolic disorder epidemics, the prevalence of non-alcoholic fatty liver disease (NAFLD) has skyrocketed, affecting
over 25% of the global population. More than 60% of high-risk groups are estimated to develop type 2 diabetes mellitus
(T2DM). As a whole, "Non-alcoholic fatty liver disease (NAFLD)" and its comorbidities—such as type 2 diabetes and
cardiovascular disease—influence healthcare expenditures, quality of life, and death rates. A continuum characterizes the
NAFLD phases. Cirrhasis, fibrosis, "Nonalcoholic fatty liver (NAFL)", and "Hepatocellular carcinoma (HCC)" are some of
the stages that might appear in a liver disease. There is a small fraction of people with hepatic steatosis who may have severe
liver disease, even though "Nonalcoholic fatty liver disease (NAFLD)" is common in the general population. Liver failure,
hepatic encephalopathy, esophageal varices, ascites, and HCC are among the consequences that might develop when NAFLD
progresses to a more severe type of liver disease. If a patient does not have a history of cardiovascular disease, liver disease,
or hepatocellular cancer, it is more important to diagnose metabolically active NASH than non-progressive simple steatosis.
various people have various ideas on how to identify these vulnerable people and how to aid them, and it might be difficult
to find them. Because of this, many doctors and nurses are confused when they get a new diagnosis of NAFLD or suspect
that their patients may have the illness. The lack of a unified strategy for treating NAFLD that considers all its manifestations
and possible outcomes is a major issue (Henry L, 2022).
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Figure 1: The range of symptoms associated with NAFLD is wide.

Aiming to cover every angle of non-alcoholic fatty liver disease (NAFLD), the participants will provide a rundown of
diagnostic tests, clinical therapy choices, and treatment plan recommendations.

2. BACKGROUND OF THE STUDY

A major public health concern, non-alcoholic fatty liver disease (NAFLD) is associated with cardiometabolic comorbidities
(Horn & Newsome, 2022). Primary care physicians, vascular specialists, hepatologists, internists-endocrinologists, and
nursing assistants all need to work together as a multidisciplinary team to identify patients at high risk of developing NASH.
A few hospitals throughout the world have started NASH workgroups to encourage cooperation in this field. Patients
diagnosed with non-alcoholic fatty liver disease (NAFLD) may not necessarily have metabolically active NASH, cirrhosis,
non-progressive simple steatosis, or hepatocellular carcinoma (HCC). Major health problems, such as cardiovascular disease,
are more common in these groups. Improved screening and stage distinction in liver disease, as well as the determination of
the severity and likelihood of cirrhotic consequences like HCC, need more precise and non-invasive diagnostic methods. The
non-invasive diagnostic instrument that is both accurate and generally accessible is currently unavailable; thus, the methods
shown in Fig. 2 provide ways to screen for, diagnose, and monitor individuals who may have NAFLD. People at high risk
for nonalcoholic fatty liver disease (NAFLD) should undergo screening with ultrasonography or serum liver enzyme testing
every three years. Every six months, patients with severe fibrosis or cirrhosis should have their HCC checked. (Chew et al.,
2022) recommends that in addition to treating portal hypertension, esophageal varices be considered.

Figure 2: Approaching non-alcoholic fats liver disease (NAFLD) from several

perspectives.
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3. PURPOSE OF THE RESEARCH

The main goal of this study was to look at how faecal microbiota transplantation (FMT) affected people with metabolic
syndrome and non-alcoholic fatty liver disease (NAFLD). Comparing the results of autologous (from self) and allogeneic
(from donors) FMT in treatment-naive NAFLD patients was the primary goal of the research. Find out how FMT affects the
makeup of the gut microbiota, plasma metabolomics, and patterns of DNA methylation in the liver, all of which play a part
in NAFLD. In a 24-week period, use these biological indicators to train a machine learning model that can differentiate
between patients receiving autologous and heterologous FMT. add to the growing body of knowledge on the gut-liver axis
in NAFLD and the therapeutic possibilities it has for researchers. Look into the potential of using multi-omics data to predict
and tailor the effectiveness of FMT therapy for NAFLD patients. Describe the process by which FMT works to treat NAFLD
and provide the framework for further research into its effectiveness. The study aimed to enhance our knowledge of non-
alcoholic fatty liver disease (NAFLD) and its possible causes and therapies by investigating these aims, with a focus on the
gut microbiota. Plus, it allowed for more tailored and efficient remedies for a disease that is becoming more common
(Chauhan et al., 2022).

4. LITERATURE REVIEW:

Alcoholic hepatitis may progress into cirrhosis of the liver even in moderate drinkers. Most people with diabetes mellitus
were somewhat obese, according to Boursier et al. (2022). This condition affecting the liver is known medically as chronic
non-alcoholic steatohepatitis. Ultrasonography results can be used to diagnose non-alcoholic fatty liver disease (NAFLD)
after other potential causes, such as chronic liver disease, excessive alcohol consumption, or medications that cause hepatic
stenosis, have been ruled out, according to the guidelines established by the Asian-Pacific Sitting Party for NAFLD. Despite
NAFLD being diagnosed by ruling out other causes of chronic liver disease, the European Association for the Study of Liver
(EASL) later released a position statement acknowledging that the term should be rebranded because of its strong correlation
with metabolic syndrome and overlap with other chronic liver disorders. The acronym NAFLD was still in use for major
international recommendations 4-6, but that would soon change. While using the term "primary NAFLD," the 2016
guidelines characterized NAFLD as being "associated with metabolic risk factors." * Consider this carefully. In its 2017
recommendations, the Asian-Pacific Research Party (Hamurcu Varol et al., 2020) offered a “positive” definition of
NAFLD.Fatal liver disease connected with metabolic processes malfunction is a new word | came up with not long ago.
Individuals who have a family history of type 2 diabetes (T2DM), are overweight, have imaging evidence of liver steatosis,
or have biomarkers in their bloodstream may be diagnosed with this illness. The Asian Pacific Association for the Statistical
Investigation of the Liver and the Malaysian Society of Gastro and Hepatology are only two of the several international
organizations that have endorsed this. A multi-society Delphi compromise statement on the alternative nomenclature for
fatty liver disease was released in June 2022, thus abandoning the name NAFLD in favor of mitochondrial dysfunction-
associated steatosis hepatitis sickness. Better possibilities include MAFLD and MASLD since they describe the same subject
more thoroughly. As stated by (Ng et al., 2022).

Table 1
Characteristic MAFLD
Positive diognostic criterio Yes
Attributes the condition to its etiology Yes
Criteria Hepatic steatosis detected either by imaging techniqu

Presence of other concomitant liver diseases | Other concomitant liver diseoses retoin their own terr
< >
*MetALD, i.e., weekly intake 140-350 g for female, 210-420 g for male (average daily 20~
S0 g for female, 30-60 g for male).

Abbreviations:

MAFLD: metabolic dysfunction-associated fatty liver disease
MASLD: metabolic dysfunction-associated steatotic liver disease
HDL: high-density lipoprotein

HbAlc: glycosylated hemogiobin

HOMA-IR: homeostatic model for assessment of insulin resistance
hs-CRP: high sensitivity C-reactive protein

BMI: body mass index

MetALD: MASLD and increased alcohol intake
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5. RESEARCH QUESTIONS
e What is the impact of high cholesterol on steatotic liver disease?

6. RESEARCH METHODOLOGY

This study is a part of the LITMUS project, a global multi-center effort to find and validate a collection of biomarkers for
NASH and NAFLD-related fibrosis diagnosis. It is possible for the ordinary person to see the whole systematic review
procedure. We followed the guidelines laid forth by the PRISMA-DTA statement while writing this report. Researchers used
an innovative search technique to scour the literature for articles that assessed the diagnostic accuracy of Pro-C3 in NAFLD
patients. Using Medical Subject Headings, the search approach included the whole record, including its abstract and title. In
2022, a plethora of databases were queried, such as MEDLINE (via OVID), EMBASE (through OVID as well), PubMed,
Academic Citations Index, and CENTRAL (the Collaborative Library). Researchers may have a whole search strategy at
their fingertips with the supplement. They reached out to other LITMUS members and went through the bibliographies of
qualified research articles by hand to find other studies that the search method could have missed. Changes were made to the
search in 2022. Up to that point, it had checked every record that matched the criteria set by the researchers.

7. CONCEPTUAL FRAMEWORK

- Hl -

8. RESULTS

Histologic (n = 10) and immunological (n = 11) fecal microbiota transplantation (FMT) were used to treat metabolic
syndrome and hepatic steatosis in 21 individuals who had never received any therapy before. The study did not include those
who had cholecystectomy, diabetes (especially type 2), heart disease, kidney disease, or impaired immune function in the
past. No one in the group idles out medication. You may find a detailed list of inclusion/exclusion criteria elsewhere. Table
2 shows where the study participants started. Importantly, neither the food intake nor the age of the treatment groups differed
significantly at baseline (Suppl. Table 2). Baseline steatosis percentage, fibrosis stage, and NAFLD action score (NAS) did
not vary significantly across the groups. Basic information on 21 individuals with NAFLD confirmed by biopsy is shown in
Table 2. Common ways to display data include the median (interquartile range), the percentage frequency, or the mean plus
or minus the standard deviation. The p-values reflect the results of many statistical tests, including Fisher's exact test for
binary data, the t-test for regularly distributed information, and the Mann-Whitney U test for independent data. The
abbreviations "ALP," "ALT," and "AST" are used for glutamate transaminase, aspartate, and "BMI," specifically for the
proteins. When we talk about cholesterol, the abbreviations for high-density lipoprotein (HDL) and low-density lipoprotein
(LDL) are HDL-C and LDL-C, respectively. Feeding the gut microbiota, C-reactive protein, and alpha-glutamy! transferase.
The NAFLD Activity Score is what the NAS score stands for. The acronym for type 2 diabetes mellitus.
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Table 2
Characterintic Burtslegeun FMT =71} Allogenic FMT (n=10) p-walua
g, phory AE5E 103 12t b 048
Sem, Mok Temal 1071 FiE] V=]
BN, kgfma TNE: 40 NT A6 ne
Hble, merolimel 3746238 3BT AT [ ]
Gl mimaliL ET:0E EB 0T o
AST, VL 9.0 [26.5-3300) 395 [3T.0-45.5) oo
ALT, UL 412165 7oAz 734 o2
ALF, ILYL B3.0 [54.0-120 5] 710 [S8.8-75.E] DT
GET, WL A+ T4 AB1: 103 [0
Cholestercd, mmalL [A-FL TS &0+ 08 07s
HIDIL-C, mewnliL 1.2 [1.0-14] 12 [L0-1.4] (i1=11]
LOL~C, mamoliL 4.0:13 4207 o
Trighmoerides, mmalil 13104 14105 oA
CRF, mgiml 2.2 [0LB-4.3] 15 (09331 0E0
Steatosts, K 350+ 207 341 £ 204 (1]
AT soore 0ER
1 (9%} 00,0}
z 5 [(45%] A (40K}
3 4 (38%] 220
'l 1imx) 4 (40}
Mcro-illamimation wone (173
a 119K} 000w
1 10 (9T & [E0%K)
] oK) A (A0
Fibrosis singe .04
Fi 3 [30%) 2 {207
F1 & [&07K) B (=0%)
F2 2 (20%) 2(20%)
F3 o] 11{90%]

Intestinal microbiota alterations (AUCO.78), plasma metabolisms (AUCO0.74), and DNA methylation patterns in the liver
(AUCO.75) were the endpoints that the predictive machine learning algorithm used to distinguish between allogenic and
allogeneic FMT from 0 to 24 weeks. The results of the permutation research demonstrated that there was a very low
probability (0.88; p< 0.001) that the acquired accuracy was due to chance alone. Below, we outline the main features that
differentiate each group in each study.

9. CONCLUSION

The accordance with these findings, a novel approach to drug response prediction has been developed by merging omics data
with machine learning (Lubner et al., 2021). The findings of this research also add credence to the idea that FMT might be
useful in the medical management of non-alcoholic fatty liver disease. This work adds to what is already known about the
gut-liver link in NAFLD and opens new possibilities for creating tailored treatments for this common condition (Tamaki et
al., 2022).
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