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~—ABSTRACT

Introduction: Metabolic dysfunction-associated steatotic liver disease (MASLD) is an entity with a

~

growing incidence but only a few pharmacological options. In Romania, the prevalence of MASLD has been
increasing, while that of viral hepatitis has been decreasing. The purpose of this study is to compare two
supplements for the treatment of MASLD.

Methods: Between January 2020 and May 2022, 90 patients with MASLD were randomized to receive
either silymarin 150 mg b.i.d (45 subjects) or essential phospholipids (EPLs) 825 mg b.i.d. (45 subjects) for
six months. All study participants received recommendations for lifestyle and diet modifications. Assessment
of the severity of steatosis and liver fibrosis was performed using FibroScan® with controlled attenuated
parameter (CAP) at the beginning and end of treatment.

Results: A total of 68 patients completed the trial. The two groups were statistically comparable in terms
of clinical, biological and FibroScan® parameters. Aspartate transferase (AST) decreased from a median of

k40 to 28 IU/L in the EPL arm (compared to 25—25.5 IU/L in the silymarin arm) (p-value=0.11) and alanine )
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(transaminase (ALT) decreased from 46 to 37.5 IU/L (compared to 31—30 [U/L) (p-value = 0.38). Plasma
cholesterol levels also decreased significantly in the EPL group (218—189.5 mg/dL) compared to the silymarin
arm (217—209 mg/dL) (p = 0.01). At the end of treatment, liver stiffness decreased by 0.7 KPa (6.9—6.2 KPa)
in the EPL group but increased by 2.3 KPa (7.2—9.5 KPa) in the silymarin group (p = 0.1). The reduction in
hepatic steatosis was comparable between the two groups: it decreased by 5% of the initial value.

Conclusion: In our study, a six-month treatment with EPLs was superior to silymarin in MASLD patients
because it succeeded in improving both laboratory parameters and liver fibrosis, as estimated by FibroScan®.

Keywords: sylimarin, essential phospholipids,
L metabolic associated steatotic liver disease (MASLD), prospective trial. )

INTRODUCTION

owadays, we are witnessing an im-
portant shift in the pathogenesis of
chronic liver diseases. The preva-
lence of hepatitis B and C has low-
ered due to highly successful the-
rapies. Meanwhile, there is an increasingly
elevated risk of metabolic liver diseases (1, 2).

Metabolic  dysfunction-associated steatotic
liver disease (MASLD, formerly NAFLD) is a com-
plex multifactorial disease that associates hepatic
steatosis with at least one of the following: ab-
dominal obesity, high blood pressure, impaired
glucose metabolism, hypertriglyceridemia, low
high density lipoprotein (HDL)-cholesterol (3).
The imbalance between calorie intake and calo-
rie expenditure, coupled with abnormal fatty
acid oxidation, increased liver lipogenesis, insu-
lin resistance and local inflammation, mainly
constitute the pathogenesis mechanism in stea-
totic liver diseases (4).

The global prevalence of MASLD is increasing
and it is estimated around 30% in the USA and
20-30% in Europe and Asian countries (5). While
specific prevalence data for liver steatosis in
Romania may not be readily available, the simi-
larity of risk factors and lifestyle trends across
European countries can provide a rough re-
ference point.

Metabolic dysfunction-associated steatohe-
patitis (MASH) has the potential for evolution
towards cirrhosis and hepatocellular carcinoma
(6).

Lifestyle interventions like reduced calorie in-
take and increased regular physical activity are
the main recommendations for people dia-
gnosed with MASLD. However, due to low com-
pliance or comorbidities (especially cardiovascu-
lar problems), which alter adherence to such

interventions, only 10% of patients can adhere
to diet and exercise chart (7). A few treatment
lines have been explored, including pioglitazone
or vitamin E, but their use can be limited due to
side effects (8).

Silymarin is a mixture of flavonolignans that
has been used for the therapy of liver diseases for
more than 2000 years. It is a combination of four
substances, including silibinin, isosilibinin, silidi-
anin and silichristine, of which the first one is
considered to be the most important one. The
active ingredients are extracted with aqueous al-
cohol from the seeds of milk thistle. The stan-
dardized silymarin extract can be administered
as a sugar-coated tablet with a 20-50% absorp-
tion rate after oral administration. The bioavai-
lability of silymarin can be increased by adding
solubilizers and by ingestion of other substances
such as phenol derivates, proteins and fats (9).

Experimental studies with silymarin admini-
stered in a model of acute liver injury caused by
carbon tetrachloride (CCl4) have shown de-
creased fibrogenesis in rats treated with CCl4
(10). Many other clinical and experimental trials
demonstrated an important anti-oxidant effect
of silymarin, reflected through a low level of
malondialdehyde (MDA) as a marker of lipid
peroxidation and low levels of oxidized gluta-
thione (11, 12).

Several clinical trials proved the important
hepatoprotective effect of silymarin in MASLD
patients, with a significant decrease of transami-
nases and improvements in lipid profile and in-
sulin sensitivity (13, 14).

Essential phospholipids (EPLs) are nutritional
supplements also used in chronic liver diseases,
but with a shorter history than silymarin. Phos-
pholipids (PLs) are key components of all cellular
membranes, with phosphatidylcholine and phos-
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phatidylethanolamine being the most abundant.
As the cellular membrane delimits the inner from
the outer cell environment, membrane PLs are
crucial for the fluidity of the structure, cell-to-cell
communication, differentiation and proliferation
(15).

Essential phospholipids are purified soybean
extracts with a high, standardized content of
72-96% of 3-sn-phosphatidylcholine. After in-
gestion, their absorption rate is very high (90%)
and most of EPLs are driven to the liver. Other
organs might also benefit, such as the gastrointes-
tinal (GI) tract, spleen, kidneys and brain (16, 17).

Similar to silymarin, EPLs have also anti-oxi-
dant, anti-inflammatory, anti-apoptotic and anti-
fibrogenic properties (18). Recent clinical trials
demonstrate the hepatoprotective properties of
EPLs, as shown by decreased transaminase le-
vels, improved lipid profile and ultrasonography
of the liver.

Measurement of liver stiffness is a valuable
diagnostic tool for estimating the severity of ste-
atosis and fibrosis in MASLD (19, 20).

Even though MASLD patients are always pre-
scribed a hypocaloric diet and aerobic exercise,
compliance with lifestyle changes is not always
optimal, and hepatoprotective molecules should
be evaluated in terms of efficiency and safety of
administration. Current EASL guidelines recom-
mend that pharmacotherapy should be reserved
for patients with MASH, particularly if there is
significant fibrosis (21). For the majority of
MASLD patients (the remaining 70-80%), diet,
lifestyle changes and a nutraceutical approach
are recommended (22). 4

MATERIAL AND METHODS

his was an open-label, interventional, pro-

spective, non-controlled, randomized clinical
study which aimed to evaluate the efficacy and
safety of silymarin 150 mg twice daily versus
ELPs 825 mg (Fortifikat forte) (23), twice daily, in
patients diagnosed with MASLD after six months
of treatment.

All subjects in the silymarin arm received the
same product containing a standardized dose of
150 mg of silymarin, while those in the EPL group
were given a standardized essential phospholipid
product containing 76% phosphatidylcholine.

Between January 2020 — May 2022 we in-
cluded 90 patients who had been diagnosed

with MASLD using Fibroscan® with controlled
attenuated parameter (CAP). Patients were then
randomized to receive either silymarin 150 mg
twice daily (45 subjects) or EPLs 825 mg twice
daily (45 subjects) for six months.

Diagnosis of MASLD using Fibroscan® with a
CAP defined by CAP > 302 dB/m (19) was the
inclusion criterium. Exclusion criteria comprised
alcoholic liver disease (recent consumption of
more than 20 g or 10 g of pure ethanol per day
by males or females, respectively); chronic infec-
tion with HBV and/or HCV; recent administra-
tion (within the last three months) of silymarin
and/or phospholipids; chronic pancreatitis; con-
comitant therapy with ursodeoxicholic acid,
pentoxifylline, vitamin E, pioglitazone and rosi-
glitazone; lack of informed consent. Concomi-
tant therapy for comorbidities was recorded and
maintained throughout the six-month period.

All patients signed an informed consent which
stated that their clinical and demographic data
could be used for scientific purposes. The pre-
sent study was approved by the Ethics Commit-
tee of Fundeni Clinic Institute.

The following clinical and laboratory para-
meters were assessed at the inclusion in the study
and after six months of therapy: sex, BMI, AST,
ALT, ALKP GCT, total bilirubin, cholesterol and
triglycerides. All subjects received an individua-
lized low-calorie and hypolipidemic diet and the
recommendation to do progressive aerobic
training 2-3 times per week in sessions of
30-60 minutes. Severity of steatosis and liver fi-
brosis was performed using FibroScan® with
CAP at the beginning and end of treatment.

The accuracy of FibroScan® Vibration-Con-
trolled Transient Elastography with CAP in asses-
sing steatosis in non-alcoholic liver disease is very
good, according to the literature data: CAP iden-
tified patients with steatosis with an area under
the receiver operator characteristic curve
(AUROC) of 0.87 for S =51, 0.77 for S =52 and
0.70 (95% CI 0.64-0.75) for S=S3. Regarding
the diagnostic value of FibroScan® liver stiffness
measurement (LSM) in estimating the severity of
fibrosis in MASLD, LSM identified patients with
fibrosis with AUROCs of 0.77 for F =F2, 0.80 for
F =F3 and 0.89 for F=F4 (19, 20).

Statistical analysis
For data analysis, IBM Corporation's SPSS statisti-
cal software (version 20.0, Armonk, NY, USA)
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was used. The normality of data was assessed
using the Kolmogorov-Smirnov test. Descriptive
statistics for quantitative variables with a para-
metric distribution were presented as mean and
standard deviation (SD), while variables with a
non-parametric distribution were summarized as
median with minimum and maximum values.
The independent sample t-test was employed to
compare normally distributed data, whereas the
Mann-Whitney U test was utilized for non-nor-
mally distributed data. Categorical variables
were expressed as percentages and compared
using Fisher's exact test. Two-sided hypothesis
testing was applied, with a p-value less than 0.05
considered statistically significant.

RESULTS

nitially, 90 subjects signed informed consent

and entered the study. A total of 22 patients (18
from the silymarin group and four from the EPL
group) were not compliant with the study proce-
dures and were excluded from the statistical
analysis (six declared they could not swallow the
capsules, six discontinued treatment and 10 did
not come for the six-month evaluation).

Atotal of 68 subjects completed the six-month
protocol, 62% of whom were males, with a me-
dian age of 53 years (36+72 years). Three out of
68 patients (4.4%) had a normal BMI, 36% over-
weight and 47% obesity (with three having mor-
bid obesity). Comorbidities were found in 70%
of patients, including different types of hyperli-
pidemia (70%), type 2 diabetes (18%) and high
blood pressure (44%). Overall, 70% of patients
had severe steatosis according to FibroScan®
with CAP (value over 337 dB/m); 17% of sub-
jects had moderate to severe fibrosis, including
F3 (10%) and F4 (7%), with F3 being defined as
liver stiffness measurement (LSM) between 9.7
and 13.5 KPa, and F4 as LSM = 13.6 KPa. The
majority of patients had lower fibrosis stages:
FO (10%), F1 (53%) and F2 (20%).

Tables 1 and 2 summarize the clinical and
laboratory characteristics of the two groups of
patients at inclusion. Groups had comparable
parameters, except for ALT values, which were
significantly higher in the EPL group.

First of all, we followed the evolution of BMI
over time. Thus, BMI decreased by 0.7 kg/m?
(2.4% of the initial value) in patients treated with
silymarin and by 2.3 kg/m? in those who received

12

TABLE 1. Clinical characteristics of patients at inclusion

Parameter Silymarin group (n=27) | EPL group (n=41) | p

| Age (v) median (min+max) | 52 (44:67) 53(36:72) 0.94
Male gender (%) 69.2 57.1 0.44
Diabetes n (%) 4(15.4) 8 (19) 0.7
High blood pressure n (%) | 12 (46.2) 18 (42.9) 0.81
Hyperlipidemia n (%) 17 (63) 32(78) 0.16
Obesity n (%) 11 (40.7) 21(51.2) 0.87

TABLE 1. Biological characteristics of patients at inclusion in the
study. Values are reported as median (min+max). Fibrosis staging and
steatosis grading are reported as percentages

Parameter Silymarin group (n=27) | EPL group (n=41) p
AST (IU/L) 25 (19<76) 40 (16=101) 0.38
ALT (IU/L) 31 (18+131) 46 (20:227) 0.02
Cholesterol (ng/dL) | 217 (141+278) 218 (122+338) 0.89
Tryglicerides (mg/dL) | 138.50 (79+334) 148.50 (67+296) 0.23
Blood glucose (mg/dL) | 103 (82:211) 101 (86+147) 0.28
ALKP (IU/L) 60.5 (33+161) 67 (47+126) 0.61
GGT (IU/L) 39 (14+252) 46 (11:330) 0.78
Fibrosis (kPa) 7.20 (3.9+24.60) 6.9 (4.1+37.6) 0.87
CAP value (dB/m) 304.5 (261+360) 310 (245+378) 0.9
Fibrosis staging 18.2/45.4/18.2/9.1/9.1 5.25/57.9/21.1/10.5/5.25 | 0.61
(FO/F1/F2/F3/F4) (%)

Steatosis grading 9.1/18.2/72.7 10.5/21.1/68.4 0.73
(S1/82/83) (%)

AST: aspartate aminotransferase; ALT: alanine aminotransferase;
ALKP: alkaline phosphatase; GGT: gamma-glutamyl transferase;
CAP: controlled attenuation parameter

EPLs (7.5%). However, this difference was not
statistically significant and multiple factors could
be involved in this result.

At inclusion in the study, 35% of all partici-
pants had increased values of AST and/or ALT,
suggesting a diagnosis of MASH. The shift in ALT
values during the 24 weeks of treatment is
showed in Figure 1: the median value of ALT de-
creased by 9 IU/L in the EPL group compared to
1 IU/L in the silymarin group. Despite this ten-
dency, the p value was not significant. Moreover,
the group treated with EPL had a more impor-
tant decrease in the median value of AST

/ ALT evolution in the Silymarin group

Tt

ALT evolution in the EFL group

o Mar=2zy

FIGURE 1. Evolution of ALT in the two groups during the 24 weeks
of treatment
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FIGURE 2. Evolution of AST in the two groups during the 24 weeks
of treatment
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FIGURE 3. Time evolution of controlled attenuated parameter in the
two treatment groups
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FIGURE 4. A comparative dynamics of liver stiffness estimated by
FibroScan in the two groups of patients

(12 1U/L) compared to the silymarin group, with-
out reaching the threshold of statistical signifi-
cance (Figure 2).

Median values of serum cholesterol at
24 weeks of treatment were significantly de-
creased by 28.5 mg/dL in the EPL group, com-
pared to 8 mg/dL in the silymarin group (p=0.01).
Triglyceride level decreased by 18.5 mg/dL in
subjects treated with phospholipids and by
12 mg/dL in the silymarin group (p=NS).

Figure 3 illustrates CAP variations using
FibroScan® during the six-month treatment regi-
men. The median CAP value decreased by
12 dB/m in the phospholipid group but by only
1 dB/m in the silymarin group (p=NS).

The evolution of liver fibrosis at the end of
treatment was another important target of our
study (Figure 4). After 24 weeks, LSM decreased
by 0.7 kPa in patients treated with phospholipids
and increased by 2.3 kPa in those who received
silymarin, but statistical significance was not ob-
tained (p=0.13). The favorable evolution of liver
stiffness in subjects treated with phospholipids is
also illustrated in the evolution of proportions.

In our study, both silymarin and EPL showed
an excellent safety profile, with no reported side
effects. 4

DISCUSSIONS

his is the first prospective head-to-head com-

parative study of silymarin versus EPL in the
literature, evaluating the effect of the two sup-
plements over 24 weeks. In this limited time-
frame, we observed an improvement in biologi-
cal parameters among patients treated with both
supplements. Moreover, patients in the EPL
group had a greater BMI decrease, which could
in part explain the better values of their biologi-
cal parameters than those measured in subjects
of the silymarin group.

Silymarin has multiple beneficial effects and
is being studied for its effectiveness in treating
MASLD. There is significant heterogeneity among
the existing trials of silymarin in MASLD, with
daily doses ranging from 100 mg to 700 mg and
therapy duration between 12 to 48 weeks (24).
We chose a dose of 300 mg/day since it is the
standard recommended dose, but also due to
the accessibility of the product, as silymarin is
not reimbursed in Romania.

Also, the improvement of liver enzymes ob-
served in our study was similar to the data in the
literature (24-28).

Despite the excellent safety profiles shared by
both supplements, we encountered compliance
issues in the silymarin arm, which led to a small-
er number of patients who completed the study.
This could be due to either the fact that the type
of pill used by us was much more difficult to
swallow or because our study started when we
were dealing with COVID infection.
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In our patients, there was no significant
weight loss in the silymarin arm nor a significant
decrease in elastography parameters. In contrast,
a 2012 study reported that weight loss of more
than 5% combined with silymarin (dose of
210 mgb.i.d.) led to a significant decrease in the
severity of liver fibrosis estimated by transient
elastography (from an average of 6.9 kPa to
5.57 kPa in six months) (27). Whether these are
independent or derivative factors is yet to be de-
termined.

Essential phospholipid preparations have a
very good oral bioavailability and are incorpo-
rated into the hepatocyte membranes affected
by hepatic steatosis, resulting in improvement of
liver functions associated with the membrane
(detoxification, improvement of oxidative stress,
reduction of apoptosis, restoration of membrane
traffic, improvement of glucose and lipid meta-
bolism) (23, 30).

Several published studies investigated the ef-
fectiveness of EPLs in MASLD, with daily doses
varying between 1.05 and 1.8 g/day for time pe-
riods ranging from four weeks to more than six
months. All those studies described a significant
improvement in liver enzymes and other liver
function tests (total bilirubin, alkaline phospha-
tase and y-GT) (32-36). Their findings are similar
to our results. Serum cholesterol, triglycerides
and low-density lipoprotein (LDL)-cholesterol
significantly decreased in the EPL group, which
was similar to previously published studies
(33, 35). Additionally, we observed a notable de-
crease in liver enzyme levels in the EPL group,
although statistical significance was not reached.
We attributed this to the small number of sub-
jects enrolled in the study.

The use of phospholipids improved liver ul-
trasound appearance in three studies (32, 34, 36),
while other authors reported a significant im-
provement of the fatty liver estimated through
either computed tomography (CT) scan or liver
biopsy (37, 38).

A study published by Dajani et al in 2015,
which included 320 patients with MASLD trea-
ted with 1800 mg EPLs per day for 24 weeks,
reported an improvement of liver stiffness in
21% of subjects, with a mean reduction of liver
stiffness of 3.1 kPa (36). We observed an im-
provement in liver fibrosis among patients who
received EPL (0.7 kPa). In contrast, those treated
with silymarin progressed with 2.3 kPa in

Mhaedica | AJournal of Clinical Medicine, Volume 19, No. 1, 2024

six months. Our results underline a strong ten-
dency, even though the significance threshold
was not met.

A combination of the two hepatoprotective
agents could be more effective than EPL alone.
In a randomized open controlled study, the com-
bination of essential phospholipids with silybin,
glucuronolactone and vitamin B complex in pa-
tients with fatty liver were more effective than
ELPs alone (39).

Our findings regarding adverse reactions are
in line with the previous data reported. Both sily-
marin and EPL are well tolerated. No adverse
reactions were reported. However, compliance
to silymarin was lower and more patients discon-
tinued treatment. One hypothesis is that patients
were more diligent with the EPL treatment and
rather more compliant with lifestyle recommen-
dations.

There are some study limitations, which
mainly comprise the small number of selected
patients and the difficulty in assessing com-
pliance to lifestyle changes which could act as a
co-factor in the improvement of biological pa-
rameters. However, there is a strong signal to-
wards an added benefit of EPL in the manage-
ment of MASLD, which should warrant further
studies. 4

CONCLUSION

n conclusion, administration of silymarin

300 mg per day or EPL 1650 mg/day (Fortifikat
forte) (23) for six months shows comparable be-
nefits in the treatment of non-alcoholic fatty liver
disease, with a slight superiority for EPL regar-
ding AST, ALT and triglyceride levels. Essential
phospholipids were shown to lead not only to
improvements in patients with severe liver fibro-
sis but also to a statistically significant decrease in
serum cholesterol (with 28.5 mg/dL). These fin-
dings could also suggest that higher daily doses
of silymarin (450-600 mg/day) are needed in the
treatment of MASLD. Different combination
treatments and weight loss in patients with
MASLD should be further explored. 1
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