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The prevalence of nonalcoholic fatty liver disease (NAFLD)
and its associated metabolic risk factors, including obesity
and metabolic syndrome, have increased over the last
decade in both developed and developing countries (1).
NAFLD is considered to be the hepatic manifestation of
metabolic syndrome and insulin resistance which is one
of multiple hits leading to NAFLD (2). Because skeletal
muscle is an important endocrine organ that responds to
the insulin, loss of skeletal muscle mass decreases glucose
utilization and induces insulin resistance, which in turn may
contribute to the development of NAFLD (3).

Sarcopenia, defined as a decrease in skeletal muscle mass,
and NAFLD share similar underlying mechanisms and risk
factors, including insulin resistance, chronic inflammation,
vitamin D deficiency, and physical inactivity (3). In line
with these shared characteristics, it has been reported that
low skeletal muscle mass is associated with an elevated
risk of NAFLD. This relationship between sarcopenia
and NAFLD was also independent of other well-known
metabolic risk factors (4-6). However, the cross-sectional
nature of these studies limited the identification of causal
relationships between the two.

In a paper published in the November 2018 issue of
Hepatology (7), Kim et al. investigated the longitudinal
relationship between relative skeletal muscle mass and
NAFLD occurrence or resolution. In this single-center,
large, 7-year, Korean longitudinal study, they assessed
the associations of relative skeletal muscle mass and
alterations in relative skeletal muscle mass over time with
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the occurrence or resolution of NAFLD. Among 12,624
individuals who did not have NAFLD at enrollment,
14.8% developed NAFLD, and the higher muscle mass was
inversely associated with incident NAFLD [HR (highest
vs. lowest tertile) 0.44, 95% CI, 0.38-0.51]. Interestingly,
NAFLD resolved in 79 subjects (2.7%) among 2,943
participants with initial NAFLD and the higher muscle
mass was positively associated with the resolution of
baseline NAFLD [HR (highest vs. lowest tertile): 2.09, 95%
CI, 1.02-4.28].

In line with previous cross-sectional studies, this
study by Kim et 4/. (7) confirmed the association between
sarcopenia and NAFLD, suggesting a potential causal link.
Recognizing the skeletal muscle as a myokine-secreting
endocrine organ, which can influence other metabolic
tissues such as the liver, may guide to understand its possible
causative function in developing NAFLD (8). In addition,
myostatin is a potent factor for inhibiting skeletal muscle.
Hepatic stellate cells also have Activin IIbr, a receptor for
myostatin (9). This finding poses a doubt on whether fatty
liver leads to skeletal muscle loss by activating myostatin
in the skeletal muscle, or whether low skeletal muscle mass
induces hepatic damage by activating hepatic stellate cells.
It is challenging to identify whether sarcopenia is a cause or
a consequence of fatty liver, or both.

It is worth noting that in the study by Kim ez a/. (7),
a rise in muscle mass over a year showed significant
favorable impacts either on the occurrence of NAFLD or
the resolution of baseline NAFLD, even after adjusting
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for initial skeletal muscle index (SMI) and glycometabolic
risk factors. Currently, Food and Drug Administration
(FDA)-approved therapies are not available for NAFLD,
and lifestyle modification, including diet and exercise, are
recommend in the first line management of NAFLD. In
terms of the role of nutrition, excessive consumption of
sucrose or fructose may cause hepatic steatosis (10), and
alter body composition and muscle protein pool (11).
Moreover, lower vitamin D concentrations were shown
to be associated with sarcopenia as well as NAFLD (3).
Considering the lack of effective therapeutic drugs,
nutrition intervention can serve as one of the principal
strategies for prevention and management of NAFLD in
the context of liver-muscle interactions. The mechanisms
contributing to the reduction in hepatic fat after physical
exercise in NAFLD are attributed to alterations in energy
balance and insulin sensitivity (12). The beneficial role of
skeletal muscle mass on the development or resolution of
NAFLD is one of the promising mechanisms which might
explain the favorable effect of exercise in reducing liver fat.

NAFLD comprises a broad spectrum of disease ranging
from simple steatosis to nonalcoholic steatohepatitis
(NASH) (13). The risk of progression to end-stage
liver disease is higher in patients with steatohepatitis or
significant fibrosis than in patients with simple steatosis. It
is important to point out that in Kim’s study (7), authors
defined NAFLD using hepatic steatosis index (HSI), one of
the noninvasive prediction model for fatty liver. Although
HSI is one of the noninvasive scoring systems for NAFLD
with high areas under the curve in Korean individuals,
the HSI scoring system is not the gold standard method
to diagnose NAFLD, and it also cannot discriminate
steatohepatitis from simple steatosis (13). It has been
demonstrated that sarcopenia was related with NASH
and significant liver fibrosis (4,6,14). Longitudinal studies
investigating the influences of relative skeletal muscle mass
and changes in the composition of muscle mass over time
on steatohepatitis or fibrosis are urgently warranted.

The European Working Group on Sarcopenia in Older
People recently suggested the definition of sarcopenia as
progressive decline in both skeletal muscle mass and muscle
function (15). In the study by Kim ez 4/. (7), muscle quality,
such as muscle power and muscle fiber types, were not
considered in diagnosing sarcopenia. Although the study
by Kim and coworkers (7) has limitations, including the
use of a noninvasive scoring system for simple steatosis
and the use of muscular indices, it is novel in that not only
baseline SMI, but also an increase in SMI over time was
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advantageous for either preventing incident NAFLD or
improving existing NAFLD.

In conclusion, both relative skeletal muscle mass at
baseline and increases in muscle mass over time have a
beneficial effect on both developing NAFLD and improving
baseline NAFLD. These results imply that preventing
sarcopenia may be a preventive and therapeutic intervention
for the management of NAFLD. Further prospective
interventional studies that endeavor to investigate changes
in skeletal muscle mass and NAFLD are warranted.
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