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Non-alcoholic fatty liver disease (NAFLD) represents the
most prevalent liver disease worldwide with a high spread
in Western countries. This high spread is due to the typical
Western lifestyles. In fact, western diet, characterized by
the high intake of red meat, processed meat, high-fat dairy
products and high-sugar drinks and sedentary lifestyles are
the principal factors promoting the growing prevalence of
obesity and NAFLD together (1).

In the recent study “Effect of green-Mediterranean diet
on intrabepatic fat: the DIRECT PLUS randomised controlled
trial” (2), Yaskolka Meir et al. investigated the impact
of dietary strategies based on Mediterranean Diet
(MedDiet) on NAFLD. Moreover, they also contributed
to the discussion about factors associated with NAFLD
pathogenesis and promoted a specific nutritional approach
for NAFLD treatment.

In their randomized clinical trial, the Authors reported
a median reduction of 19.6% in intrahepatic fat content
(IHF) in patients who adopted MedDiet, reaching a median
reduction of 38.9% in patients who took MedDiet enriched
with plants and food rich in polyphenols and restricted in
red meat (green-MedDiet). Of note, Authors observed a
median THF reduction of 12.2% also in patients enrolled
in the control group who were trained with healthy diet
guidelines (HDG). MedDiet and green-MedDiet induced
higher weight loss in comparison to HDG (-2.7 vs. -3.7
vs. =0.4 kg, respectively). The differences in weight loss
partially explains those in IFH reduction between MedDiet
and HDG. This finding is not surprising as international
guidelines for the management of fatty liver disease already
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reported that weight loss, beyond the strategies used to, is
the best approach to reduce fatty liver accumulation (3).
However, in the group of green-MedDiet, IHF reduction is
independent from weight loss. This effect mainly depended
on the restriction of red meat and on the amount of
vegetables intake.

In addition, Authors investigated a possible effect of
gut microbiota shift induced by MedDiet in the reduction
of IHF. According to previous evidence (4), they found a
reduction in Ruminococcaceae Familia at baseline and, after
MedDiet, IFH changes correlated with the improvements
of specific Ruminococcaceae Genera. Two specific bacteria,
Fournierella and Ruminococcaceae_UCG-014 were found to
be significantly affected by lifestyle intervention. In turn, the
enrichment of these two bacteria resulting from 18 months
of MedDiet correlated with IHF reduction.

In addition to gut microbiota improvement, Authors
found a reduction in pro-inflammatory chemokines from
different visceral tissues. These findings, together, put
in lines most of the hypotheses previously assumed on
the role of gut microbiota in NAFLD pathogenesis (4,5).
The concurrent enrichment of gut microbiota variety, the
reduction in adipokines, hepatokines and inflammatory
mediators and the decrease in IFH add new strong
evidence on the tight association among dietary habits,
gut microbiota and NAFLD. Unfortunately, Authors
didn’t explore the impact of MedDiet on gut permeability,
a mechanism poorly investigated in the intricacies of
the relationship between MedDiet and NAFLD. Leaky
gut is a well-known mechanism related to NAFLD
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pathogenesis (4) and processes by wich dietary habits, via
gut microbiota modulation, induce it is widley debated.
Different mechanisms were investigated. Unsaturated
fatty acids have been reported to be able to modulate
intestinal barrier integrity; oxidized fatty acids induce
the apoptosis of enterocytes; high-fat diets induce high
bile acids secretion and bile acids stimulate the epidermal
growth factor receptor (EGFR), leading to an impaired
gut permeability (6). However, poor data demonstrated a
link between leaky gut and the presence of high circulating
levels of bacterial product in the blood of NAFLD patients
who poorly adherer to MedDiet (7,8).

Finally, in our opinion, authors poorly focused their
attention on a key finding of their research. Yaskolka Meir,
and collogues found a strong correlation between insulin
resistance (IR) and IFH reduction. IR is a key mechanism in
NAFLD pathogenesis and many authors consider NAFLD
as a liver manifestation of the metabolic syndrome (9). In
fact, previously observational and interventional studies
(7,10) demonstrated the interplay among MedDiet, IR
and NAFLD. In addition, it would be very interesting to
investigate the possible correlation between gut microbiota
shift and IR improvement.

In conclusion, data from the DIRECT PLUS trial
add new evidence on the favorable effect of MedDiet on
NAFLD. Moreover, the accuracy of the study design and
the wide number of the investigated variables contribute
to better understand the multifactorial processes involved
in NAFLD pathogenesis and the mechanisms by which
MedDiet reduces ITHF till NAFLD resolution.

To the date, DIRECT PLUS represents another brick
in the wall of the evidence proving that MedDiet is the best
nutritional approach for NAFLD management.
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