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Abstract

Background: The incidence of metabolic dysfunction-associated steatotic liver disease (MASLD) has steadily increased
across the globe, affecting more than a third of adult population, driven by the raised rates of obesity and metabolic syn-
drome. Treatment options are limited; thus, our aim is to evaluate a valid and effective approach for the management of
MASLD.

Methods: Fifty-two adults with MASLD were enrolled in this controlled pilot study. The participants were randomly as-
signed to the consumption of a food supplement containing choline, glutathione, selenium, zinc, and 2 probiotic strains
once a day along with a balanced diet for 4 months, or to a balanced diet for 4 months. The reduction of serum alanine
aminotransferase (ALT) was set as primary outcome, and aspartate aminotransferase (AST), gamma-glutamyl transferase
(GGT), homeostatic model assessment for insulin resistance (HOMA-IR) and the controlled attenuation parameter (CAP)

were set as secondary outcomes of the study.

Results: After 4 months of intervention, the food supplement group had significantly lower ALT (46.04 + 14.51 U/L vs.
60.91 + 17.67 U/L, p < 0.05), AST (35.58 + 6.11 U/L vs 43.83 + 12.62 U/L, p < 0.05), and CAP (239.88 + 32.65 dB/m vs.
261.83 +33.79 dB/m, p < 0.05), compared to the control group. Furthermore, improvement in the liver and metabolic pro-
file following the food supplement intervention was observed, including FIB 4, liver stiffness, body mass index (BMI), fast-

ing blood glucose, insulinemic and lipids parameters in the MASLD patient.

©2025 The Authors. Published by the JScholar under the terms of the Crea-tive Com-
mons Attribution License http://creativecommons.org/licenses/by/3.0/, which per-

mits unrestricted use, provided the original author and source are credited.
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approach in the management of MASLD.

-

Conclusion: The results of the present study indicated that consumption of a food supplement containing choline, glu-

tathione, selenium, zinc, and 2 probiotic strains once a day along with a balanced diet for 4 months, is a valid and effective

Keywords: MASLD; Fat Liver; Liver Enzymes; Probiotics; Choline

Introduction

Liver disease now accounts for two million deaths
per year worldwide. These numbers are expected to rise as
obesity and metabolic diseases are increasing worldwide.
Globally, metabolic dysfunction-associated steatotic liver
disease (MASLD) is the most common chronic liver disease
to date, affecting over 30% of the adult population[1-3].
MASLD is recognized as the hepatic manifestation of
metabolic disorders, such as obesity, metabolic syndrome
(MetS), insulin resistance (IR), dyslipidemia and type 2 dia-
betes (T2D) [4,5]. Indeed, excess caloric consumption
and/or physical inactivity, which induce hyperglycemia, hy-
perinsulinemia, and elevated levels of proinflammatory fac-
tors, leads to insulin resistance and subsequently fatty liver
disease [5]. Furthermore, lipotoxicity, oxidative stress and
chronic inflammation play a crucial role in the exacerbation
of MASLD into metabolic dysfunction-associated steatohep-
atitis (MASH) and eventually into cirrhosis of the liver [6].
A growing body of evidence indicates that gut dysbiosis
may be involved in the progression to MASLD/MASH
[7-9]. Gut microbiota alteration is characterized by bacteria
overgrowth that cause an increased intestinal barrier perme-
ability  leading to  bacterial translocation and
lipopolysaccharide (LPS) leakage, which can cause endotox-
emia and long-term damage to liver cells [9]. The chronic
low grade inflammation triggered by LPS is known as a lipo-
genic factor involved in hepatic steatosis progression [9,10].
Furthermore, an increased endogenous ethanol production
by the gut microbiota and impaired gut barrier may lead to
an aberrant translocation in the portal and, eventually, sys-
temic circulation, exacerbating the fatty liver condition
[9,11]. The recognition and diagnosis of MASLD in primary
care is often poorly understood and applied [11]. Thus, in
order to improve the diagnosis and prognostication of
chronic liver diseases it is important to improve the accessi-

bility of liver assessments and provide accurate healthcare
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support [12]. To date, no therapeutic interventions are avail-
able for MASLD prevention and management, except for
some OFF-label drugs [13]. Since there are no specific treat-
ments currently available for MASLD, it is essential to ex-
plore effective alternatives that can help patients with fatty
liver resolve the issue in a timely manner. Treating MASLD
in its early stages is far less costly than managing advanced
liver disease, which often requires hospitalizations, expen-
sive treatments, or even liver transplantation [14]. Diet and
physical activity are first-line approaches, even though a
poor compliance of patients is often reported [15,16]. The
lack of specific, targeted treatments for this condition high-
lights a significant gap in medical research. Despite the in-
creasing prevalence of MASLD, the current therapeutic
strategies remain limited and mainly focused on managing
risk factors such as obesity, diabetes, and dyslipidemia,
rather than addressing the root cause of fatty liver disease.
This underscores the critical need for innovative approach-
es to effectively treat MASLD, particularly through the use
of adjunctive therapies, such as food supplements [17]. A
number of studies have investigated the potential beneficial
effect of dietary antioxidants, such as glutathione on the ma-
nagement of oxidative stress in patients with MASLD
[18-20]. Also choline, an essential element that is metabol-
ized in the liver, has been shown to influence the liver func-
tion and in case of its deprivation hepatosteatosis and liver
cell death may occur [21]. Since fatty liver is correlated with
an alteration of the intestinal microbiota, the intervention
in the gut flora with probiotics has been subject of current
research in patients with MASLD [22]. However, substan-
tial gaps remain in our understanding of their long-term ef-
ficacy, as well as the need to provide a reliable basis for clini-

cal application.

Thus, the study aims to evaluate the efficacy of a di-
etary supplementation based on choline, glutathione, seleni-

um, zinc, Lactobacillus rhamnosus and Bifidobacterium lac-
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tis on short-term steatosis and liver function. This research
is crucial as it addresses the lack of clear, evidence-based rec-
ommendations for managing MASLD outside of conventio-
nal pharmacological treatments. By exploring the role of
food supplements, we aim to identify viable, cost-effective al-
ternatives that could be easily integrated into patient care,
particularly for those who do not respond well to current

treatments or prefer non-pharmacological approaches.
Patients and Methods

A single-centre, controlled, parallel-group observa-
tional pilot clinical study was conducted between October
2023 and May 2024. Patients were divided into the interven-
tion and control groups. Inclusion criteria were: subjects
with age >18 years old, movement alanine transaminase
(ALT >40 U/L) liver indices, otherwise healthy individuals
with MASLD, ultrasound diagnosis of steatosis using the
controlled attenuation parameter (CAP>230 dB/m), over-
weight/obese individuals, able to understand and sign in-
formed consent. Subjects with the following criteria were ex-
cluded from the study: body mass index (BMI) > 35 kg/m’,
alcohol intake, intake of drugs or hepatolytic substances,
chronic liver, biliary and pancreatic diseases, concomitant
initiation of targeted therapies, pregnancy or breastfeeding,
history of allergy to ingredients contained in the investiga-
tional treatment (dietary supplement), malabsorption; histo-
ry of dependence or abuse of medication, drugs or alcohol,
eating disorders, heart disease; neoplastic diseases, genet-
ic-metabolic diseases, rheumatological disease, chronic hae-
matological diseases, neuropsychiatric or neurological dis-
eases, current or in the week prior to enrolment use of pre-
scription or over-the-counter drugs that may influence in-
flammatory levels (NSAIDs and others). Patients in the in-
tervention group were asked to take one capsule of the food
supplement containing 92.3 mg choline, 200 mg glu-
tathione, 27.5 mcg selenium, 5 mg zinc, 2 billion Bifidobac-
terium lactis and 2 billion Lactobacillus Rhamnosus (Deltha
Pharma, Rome, Italy) once a day, in combination with a bal-
anced diet for 16 weeks. The control group was asked to fol-
low a balanced diet for 16 weeks. During the study period, a
physician examined each patient in two determination
points, at baseline (T0) and after 4 months (T1). As ALT is
considered a more specific biomarker for the liver than as-

partate aminotransferase (AST), the primary outcome of
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this study was resolution of ALT elevation. Secondary out-
comes were set as the reduction of intrahepatic lipid deposit
with examination through the elastography using the Fibros-
can® (Echosens, Paris, France) and changes on serum levels
of liver enzymes including AST and gamma-glutamyl trans-
ferase (GGT), on lipid profile including total cholesterol
(TC), triglyceride (TG), low-density lipoprotein (LDL),
high-density lipoprotein (HDL), and on fasting blood glu-
cose (FBG), as well as homeostatic model assessment for in-
sulin resistance (HOMA-IR). Subjects were all screened at
baseline to assess enrolment according to inclusion criteria
and informed consent. After enrolment, at baseline and 4
months post-treatment, a peripheral blood sampling and
the hepatic elastography were performed to obtain all pa-
rameters set in the primary and secondary objectives. The
sample size calculation was set up considering the primary
endpoint, the ALT transaminases. The calculation was ob-
tained from previous literature [18] with the assumption of
a25% change of ALT in the food supplement group. The in-
puts required power of at least 80% with type I error = 5%.
The required sample size for each group was 23. Allowing
for a potential 10% dropout, the required sample size was
26 participants per group. The study protocol was in acco-
rdance with the Declaration of Helsinki, and all patients

gave informed consent to participate in the study.

Statistical Analysis

Descriptive statistics are presented as mean + stan-
dard deviation for continuous data. All statistical analyses
were conducted using IBM SPSS Statistics for Windows
(Version 26.0. Armonk, NY) and statistical significance was
set at p < 0.05.For biomarkers including liver enzymes and
lipids, there were gender-specific reference ranges, however
because of the small numbers included in this pilot study th-

ese values were combined for statistical analysis.

Results

Fifty-two participants were included and 49 com-
pleted the study. The mean age was 54.18 + 16.18 years old
in the interventional group and 51.67 + 12.27 years old in
the control group. The baseline demographic, clinical and
biochemistry characteristics are shown in Table 1. Follow-

ing 16 weeks of intervention there was a statistically signifi-
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cant improvement of the ALT levels in the food supplement
group representing approximately a 33% reduction, (68.54
+ 13.58 U/L to 46.04 + 14.51 U/L, p < 0.0001). In compari-
son, there was a non-significant reduction in the diet group,
(Figure la). There was a significant reduction (-28%) of
AST levels following the food supplement intervention
(48.38 + 12.71 U/L to 35.58 + 6.11 U/L, p < 0.0001) and a
non-significant reduction in the diet group (46.00 + 12.09
U/L to 43.83 + 12.62 U/L), (Figure 1b). The differences at
the end of the intervention were significant between-groups
for ALT levels (p = 0.0022) and for AST levels (p = 0.0047).
There was also a significant reduction (-30%) in GGT levels
in the food supplement group (108.19 + 74.98 U/L to 75.73
+44.00 U/L, p = 0.0002), and a non-significant reduction in
the diet group (65.91 + 32.23 U/L to 66.35 + 27.97 U/L),
(Figure 1c); however, the baseline values for GGT were
notably higher in the food supplement group and the differ-
ences at the end of the intervention were not significant be-
tween-groups (p = 0.38). The CAP determined by Fibroscan
was reduced significantly (-14%) in the food supplement
group (278.96 + 24.11 db/m to 239.88 + 32.65 db/m, p <
0.0001), but not in the diet group (262.96 + 33.85 db/m to
261.83 + 33.79 db/m, p = 0.88), and the changes observed at
T1 between-groups were significant (p= 0.02), (Table 2).

4

BMI was reduced significantly in both groups; 30.73 + 3.76
Kg/m’ to 29.61 + 3.61 Kg/m’, p = 0.0006, (-4%) in the food
supplement group, and 28.67 + 4.40 Kg/m’ to 28.07 + 4.38
Kg/m’, p = 0.0044) (-2%) in the diet group, although there
were no between-group differences. FIB 4 and stiffness were
significantly reduced by 10% and 7%, respectively as shown
in table 2. Fasting blood glucose and insulinemic changes
were statistically significant following the food supplement
intervention, however non-significant reductions were not-
ed for HOMA-IR. Not significant changes were observed in
the diet group for all 3 parameters (Table 2). The changes in
the lipid’s parameters within both groups, from pre- to
post-intervention are shown in table 2. In particular, low--
density lipoprotein (LDL) levels were reduced significantly
in the food supplement group (134.8 + 25.8 mg/dL to 125.7
+ 24.0 mg/dL, p<0.05), while in the control group remained
stable (126.20 + 32.97 mg/dL to 126.89 + 28.17 mg/dL).
High-density lipoprotein (HDL) levels significantly in-
creased in the food supplement group (51.54 + 8.79 mg/dL
to 56.27 + 8.48 mg/dL, p<0.0001), and no changes were ob-
served in the control group (54.43 + 10.24 mg/dL to 54.65 +
7.85 mg/dL). Regarding total cholesterol and triglyceride lev-
els, no significant changes were observed in either group, as

shown in Table 2.

Table 1: Baseline demographics and patient characteristics

Parameters TREATMENT GROUP(N=26) CONTROL GROUP(N=23) | p-value
Age (years) 54.18 £ 16.18 51.67 £12.27 NS
Female n (%) 7 (26.9%) 3 (13.05%) NS
Male n (%) 19 (73.1%) 20 (86.95%) NS
Weight (Kg) 8543 £11.73 85.96 £ 16.85 NS
BMI (Kg/m ) 30.73 £ 3.76 28.67 + 4.40 NS
ALT (U/L) 68.54 + 13.58 64.95 + 14.14 NS
AST (U/L) 48.38 £ 12.71 46.00 + 12.09 NS

GGT (U/L) 108.19 + 74.98 65.91 + 32.23 =0.01
CAP (dB/m) 278.96 £ 24.11 262.96 + 33.85 NS
Liver stiffness (kPa) 5.85 +0.85 5.69 +2.26 NS
FIB4 1.51 £0.64 1.31 £ 0.60 NS
FBG (mg/dL) 97.58 + 11.87 99.78 £ 10.01 NS
HOMA-IR 2.90 £0.97 2.83 £1.02 NS
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Insulinemia (uWU/mL) 12.07 £ 4.10 11.34 £ 3.40 NS
Ferritin (ng/mL) 208.46 £ 116.05 285.48 £ 128.12 NS
SBP (mmHg) 131.54 £10.75 119.13 £15.05 NS
DBP (mmHg) 85.00 £ 12.00 89.13 +20.09 NS

All data are presented as mean + SD. Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI,
body mass index; CAP, controlled attenuation parameter; DBP, diastolic blood pressure; FBG, fasting blood glucose, FIB-4, Fi-
brosis-4 Index; GGT, gamma-glutamyl transferase; HDL, high-density lipoprotein; HOMA-IR, homeostatic model assessmen-

t-insulin resistance; LDL, low-density lipoprotein; NS, Non-significant; SBP, systolic blood pressure.
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Figure 1: Liver enzymes levels change from baseline to post-intervention in treatment and control groups

Reduction of liver enzymes levels from baseline to post-intervention in treatment and control groups. Dark column represents
the enzymes levels at the baseline and light column the enzymes levels after 4-months of the food supplements plus diet or only
diet, respectively. All data are presented as mean * SD. a) shows alanine aminotransferase (ALT) levels, b) aspartate amino-
transferase (AST) levels and ¢) gamma-glutamyl transferase (GGT) levels within-group changes from baseline to post-interven-

tion. * p-value TO vs T1; # p-value T1 vs T1.

Table 2: Descriptive statistics (mean * standard deviation), within-groups, for outcome measures in the two study groups

Parameters TREATMENT GROUP CONTROL GROUP
TO T1 p-value TO T1 p-value

Weight (Kg) 85.43 +11.73 82.27 £ 10.61 <0.001 86.96 + 16.85 83.92 + 16.49 <0.05

BMI (Kg/m?) 30.73 £3.76 29.61 £3.61 <0.001 28.67 £ 4.40 28.07 £4.38 <0.05
FBG (mg/dL) 97.58 £ 11.87 94.35 £ 8.09 <0.05 99.78 £ 10.01 97.57 £ 10.90 NS
Insulinemia (uU/mL) 12.07 £ 4.10 10.75 £ 2.86 <0.05 11.34 + 3.40 11.76 £ 3.08 NS
HOMA-IR 2.90 £ 0.97 2.50 £ 0.67 NS 2.83+1.01 2.87 £0.95 NS
Cholesterol (mg/dL) 208.96 * 29.57 204.73 £23.97 NS 204.26 £ 21.53 208.87 £ 27.56 NS
LDL (mg/dL) 134.8 £25.8 125.7 £24.0 <0.05 126.20 = 32.97 126.89 + 28.17 NS
HDL (mg/dL) 51.54 +8.79 56.27 + 8.48 <0.0001 54.43 +10.24 54.65 +7.85 NS
Triglycerides (mg/dL) 131.50 + 33.05 134.19 = 26.32 NS 136.83 = 48.31 136.61 = 46.35 NS
FIB4 1.51 £ 0.63 1.36 £ 0.56 <0.05 1.31 £ 0.60 1.35+0.68 NS
CAP (dB/m) 278.96 £ 24.11 239.88 £ 32.65 <0.0001 262.96 + 33.85 261.83 £ 33.79 NS
Liver stiffness (kPa) 5.85+0.85 5.39+£0.87 <0.001 5.69 £2.26 5.76 £2.26 NS
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All data are presented as mean + SD. Within-group changes from baseline to post-intervention. p-value TO (baseline) vs T1 (4
months). Abbreviations: BMI, body mass index; CAP, controlled attenuation parameter; FBG, fasting blood glucose; FIB-4,
Fibrosis-4 Index; HDL, high-density lipoprotein; HOMA-IR, homeostatic model assessment-insulin resistance; LDL,
low-density lipoprotein. NS, Non significant.

Discussion

Obesity, and metabolic disorder rates are rising
worldwide, accounting approximately 2 billion obese or
overweight adults and over 400 million with diabetes; both
of which are risk factors for MASLD and hepatocellular car-
cinoma [23,24]. Progression of the hepatic steatosis may
lead to cirrhosis and hepatocellular carcinoma, and ultimate-
ly death [23]. The current study demonstrated that a food
supplement based on choline, glutathione, selenium, zinc,
and 2 probiotic strains reduces the liver fat content by 14%
in obese subjects with MASLD. Furthermore, the food sup-
plement achieved a reduction in transaminases levels of
33%, while the only diet had little impact on either transami-
nases and fat liver deposit. Our results are in line with previ-
ous animal and clinical studies where is shown that high in-
take of dietary choline may be correlated to a reduced risk
of MASLD [25]. Indeed, it was shown that hepatosteatosis
and liver cell death occur when humans are deprived of cho-
line [21]. A study indicated that dietary choline had a lipid-
lowering effect attenuating high fat diet-induced inflamma-
tion and alleviation of steatosis in an animal model, by mod-
ulating intrahepatic lipid metabolism, reducing lipid dro-
plet accumulation and suppressing NFkB activation [26]. In
previous clinical studies were found a correlation with cho-
line deficiency and an increased fibrosis in postmenopausal
women with MASLD [27], as well as in normal weight Chi-
nese women was reported an inverse association between di-
etary choline intake and risk of MASLD [28]. According to
these results, a number of studies suggested that a good in-
take of choline can attenuate the risk of visceral obesity-re-
lated hepatic steatosis [28,29]. Mitochondrial dysfunction
not only promotes fat accumulation, but also leads to gener-
ation of reactive oxygen species (ROS) and lipid peroxida-
tion, resulting in oxidative stress in hepatocytes [6]. Glu-
tathione (GSH), is a tripeptide particularly concentrated in
the liver, recognized as the most important thiol reducing
agent involved in the modulation of redox processes. It rep-
resents one of the most commonly analysed redox-active
molecules, as changes in its content contribute to the patho-

genesis of many diseases. Oxidative stress contributes to the
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pathogenesis of many liver diseases, such as activation and
fibrotic progression in MASLD and MASH; hence, supple-
mentation of GSH demonstrated to be a valid approach for
the management of varied hepatic conditions [19]. One mul-

ticentre pilot trial evaluated the efficacy of glutathione 300
mg/day for 4 months in patients presenting MASLD. A to-

tal of twenty-nine patients reported a significant reduction
of ALT levels following treatment with glutathione for 4
months, as long as reduction of triglycerides, non-esterified
fatty acids, and ferritin levels [18]. Selenium plays a role in
protecting the body cells from damage, and as a cofactor for
the production and the activity of glutathione, thus its pre-
cense augment glutathione antioxidant activity[30]. Oxida-
tive stress is a pathophysiological hall-mark of metabolic liv-
er disease, as is implicated in the course of inflammatory,
metabolic and proliferative liver diseases [31]. High reactive
oxygen species (ROS) levels are correlated with an impair-
ment of intracellular GSH homeostasis, leading to a reduc-
tion in GSH levels, a diminution of its antioxidant hepa-
to-protective activities [18,20,32-34]. Since GSH is involved
in several functions, in primis the management of oxidative
stress and maintenance of redox balance, cell cycle regula-
tion, immune system modulation, and fibrogenesis [35], it
might be useful to further explore its clinical use in MASLD
[20,36]. Indeed, clinical evidences have shown the positive
effect of GSH in reducing the transaminase levels in
MASLD patients [18]. A number of studies have shown an
inverse relationship between serum zinc level and FIB-4 in-
dex in MASLD [37-39]. Deficiency of this element, that is in-
volved in the glucose, lipid, and protein metabolism, plays a

critical role in the pathogenesis of MASLD [39].

Recent publications shown the correlation of an
overgrowth of intestinal bacterial with an increased severity
of steatosis [40,41]. The increased permeability appears to
be caused by disruption of intercellular tight junctions in
the intestine, and it may play an important role in the patho-
genesis of hepatic fat deposition [41]. Furthermore, an in-
testinal bacterial overgrowth, elevated levels of endotoxins
and inflammatory cytokines into the blood circulation were

found in patients with MASH [42]. Many studies have
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shown the activity of probiotics in modulating the intestinal
ecological disorders and the integrity of the intestinal mu-
cosal barrier, thereby reducing the inflammatory response
of the liver [43]. In a meta-analysis, a positive effect on re-
ducing liver enzymes, lipid profiles, and inflammatory cy-
tokines was observed in patients with MASLD, after con-
sumptions of probiotics [44]. These results are mainly
linked to an improvement in the intestinal bacteria homeos-
tasis [45,46], permeability [47], inflammation [44], liver en-
zymes and lipid profile [44,48], thus promoting the gut-liv-
er axis balance [49,50]. Selected probiotics have been
studied and extensively analysed in their potential activity
on the liver, such as Lactobacillus rhamnosus GG and Bifi-
dobacterium animalis ssp. lactis. Lactobacillus rhamnosus
GG (LGG) has shown to prevent alcoholic liver injury by de-
creasing the levels of lipopolysaccharide and tumour necro-
sis factor-a and prevent liver steatosis by suppressing triglyc-
eride, free fatty acid, and malondialdehyde production in liv-
er [51]. Bifidobacterium animalis ssp. lactis was found to im-
prove fat deposition, fasting hyperinsulinemia, fatty acid
synthase (FAS), sterol regulatory element-binding protein 1
(SREBP-1), carbohydrate-responsive element-binding pro-
tein (ChREBP) and inflammatory cytokine expression,

thereby lowering the hepatic steatosis score [52].

Furthermore, supplementation with specific nutri-
ents has demonstrated significant improvements in the
metabolic profiles of patients with MASLD, aligning with
our observed case. A randomized, double-blind, placebo--
controlled trial assessed the impact of a micronutrient cock-
tail on liver parameters in adults with obesity and metabolic
syndrome. The treatment group experienced notable reduc-
tions in both controlled attenuation parameter (CAP) and
transient elastography (TE) scores, indicative of decreased
liver fat content and fibrosis [53]. Similarly, a systematic re-
view and meta-analysis evaluated vitamin E's effects on
serum markers of liver inflammation and histology in
MASLD patients. Vitamin E supplementation significantly
reduced serum alanine aminotransferase (ALT) and aspar-
tate aminotransferase (AST) levels, and improved histologi-
cal features such as steatosis, lobular inflammation, and hep-
atocyte ballooning. However, it did not significantly impact
liver fibrosis [54]. These studies collectively support the effi-

cacy of targeted nutritional interventions in enhancing
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metabolic and hepatic health in MASLD patients. Our case
report contributes to this growing body of evidence, high-
lighting the potential therapeutic benefits of dietary supple-

mentation in managing MASLD.

All these scientific evidences encourage the use of
nutraceuticals that are useful for the management of oxi-
dant stress, lipid profile, insulinemic, and gut microbiota in
MASLD subjects. Early diagnosis and intervention are the
keys to manage this disease and preventing it from reaching
advanced stages. Our study highlighted the efficacy of a
food supplement based on choline, glutathione, selenium,
zinc, Lactobacillus rhamnosus GG and Bifidobacterium ani-
malis ssp. lactis in significantly reducing the transaminases
and the intrahepatic lipid deposition in MASLD subjects.

Furtheremore, this dietary supplement led to an improvem-
ent in the metabolic profile of the patient affected by MASLD.

The study has some limitations, including the
small sample size, despite it being powered on hepatic stea-
tosis, the absence of a placebo group, and the short duration
of the treatment. To address potential biases, efforts were
made to ensure that patient selection was as representative
as possible of the target population, and statistical adjust-
ments were applied to minimize the impact of the small
sample size. Furthermore, while the lack of a placebo group
may limit the ability to draw definitive conclusions about
treatment eflicacy, the study design focused on providing
preliminary evidence of the food supplement’s potential
benefits. Future studies with larger sample sizes, a placebo--
controlled design, and longer follow-up periods are needed
to confirm these findings and reduce the risk of biases, par-

ticularly in relation to outcomes such as fat liver deposition.

Conclusion

In conclusion these findings show significant re-
ductions of the liver enzymes levels, steatosis and metabolic
parameters from baseline to post-intervention after 16
weeks of consumption of a food supplement based on cho-
line, glutathione, selenium, zinc, Lactobacillus rhamnosus

GG and Bifidobacterium animalis ssp. lactis.

In this case, dietary supplementation was associat-

ed with a marked improvement in the patient's metabolic
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profile. The MASLD patient showed favourable changes in
key biochemical parameters following the introduction of
the supplement. Improvements were observed in liver en-

zyme levels, intra-hepatic lipid deposit, insulin sensitivity,
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and lipid profile, suggesting a potential therapeutic benefit
of the supplement in the management of MASLD. These
findings support the growing body of evidence highlighting
the role of targeted nutritional interventions in metabolic as-

sociated liver diseases.
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