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Assessment of renal function in cirrhosis: Sarcopenia,
gender and ethnicity matter
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Kidney dysfunction is common in patients with advanced cir-
rhosis' and a number of studies have shown that impaired
kidney function has a negative impact on outcomes.* As a resul,
serum creatinine has been incorporated into the model for end-
stage liver disease (MELD) score,* which is a robust tool to pre-
dict short-term mortality in patients with cirrhosis. Since then,
the MELD score has been widely adopted in liver transplanta-
tion for prioritization in organ allocation. Even though crea-
tinine level has an independent prognostic value, it is an
inaccurate marker of renal function in cirrhosis. Indeed, serum
creatinine concentration is influenced by several factors unre-
lated to renal function, including skeletal muscle mass. In this
context, it is well recognized that women have lower serum cre-
atinine levels than men, as on average they have a lower muscle
mass.” Hence, for a similar glomerular filtration rate (GFR),
women have lower serum creatinine, lower MELD score, lower
priority for liver transplantation and higher risk of death on
the waiting list.%’

The gold standard method for measuring GFR is the
clearance of radioactive (!?l-iothalamate, >'Cr-EDTA and
99mTc_diethylene triamine penta-acetic) or non-radioactive
(inulin and iohexol) exogenous filtration markers. Unfortu-
nately, these techniques are costly, time-consuming and
impractical for routine use. For many years, creatinine-based
equations are widely used in the general population to estimate
GFR. Not surprisingly, in patients with advanced cirrhosis, all of
these equations tend to overestimate true GFR since they are
based on serum creatinine.® Cystatin C, which is less influenced
by extra renal factors and especially gender, age, inflammation
and muscle mass, has been considered a potential alternative
to serum creatinine for estimating GFR. Several cystatin C-based
equations, which have been derived in the general population,’
have been proposed and tested in patients with cirrhosis.
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However, none of them was shown to be clearly superior to cre-
atinine-based equations.'® By contrast, equations combining
cystatin C and serum creatinine may have a greater precision
and accuracy to assess GFR in specific populations, especially
those with low muscle mass.'° In patients with cirrhosis, while
studies have demonstrated that equations combining serum
creatinine and cystatin C may better predict GFR compared to
serum creatinine-based equations, the performance of cystatin
C-based equations was lower than that reported in the general
population.!!

Overestimation of renal function when using serum crea-
tinine concentration, as well as creatinine-based equations, is
due, at least in part, to sarcopenia. Inaccuracies of creatinine
and creatinine-based equations are a major concern when
assessing kidney function in female patients but also in any sar-
copenic patients with cirrhosis. Therefore, we need to better
assess interactions between muscle mass, creatinine and GFR
in order to improve and to adjust equations to muscle mass
and gender.

In the study by Yoo et al. published in this issue of the Journal
of Hepatology,'? the authors confirmed in a large cohort of
patients with cirrhosis that both Modified Diet in Renal Disease
using the creatinine-based 4 variables (MDRD4) equation and a
cystatin C-derived equation overestimate true GFR measured by
S1Cr-EDTA clearance. Overestimation of true GFR by the MDRD4
equation was observed in about 50% of patients, confirming that
MDRD4 should be interpreted with caution in patients with cir-
rhosis. While previous studies showed that ascites and
advanced age were independently associated with inaccuracies
of MDRD4 for estimating GFR,'® this study suggests that sar-
copenia, in addition to female gender and Child-Pugh score,
were independent risk factors for overestimation. However,
when male and female patients were analyzed separately, sar-
copenia was only associated with overestimation of true GFR
in males, not in females.

A growing number of studies have shown that decreased
muscle mass is associated with a worse outcome in patients
with cirrhosis, independent of the MELD score.'* However,
recent studies have shown that the deleterious impact of sar-
copenia is only observed in men!®> while low subcutaneous
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adipose tissue, but not skeletal muscle mass, may be associated
with a higher risk of waiting list mortality in females.'® This
study by Yoo and colleagues reinforce the concept of a close
relationship between renal function, sarcopenia and outcome
in cirrhosis. The lack of a significant impact of sarcopenia on
the accuracy of the MDRD4 equation, or on mortality, in female
patients may result from their lower muscle mass relative to
male patients.

These findings have important implications. However,
whether these results obtained in a large population from Korea
can be extrapolated to other populations is uncertain. Indeed,
since body composition is highly different across different eth-
nicities, the accuracy of GFR estimates using serum creatinine,
which directly derives from muscle mass, has to be reassessed
in different populations.

The MDRD4 equation, which is recommended by the
National Kidney Foundation Kidney Disease Outcome Quality
Initiative, derives from a large US population that almost only
includes Caucasian and African American patients.'® Investiga-
tors in Asia subsequently assessed the performance of GFR
equations in different countries with different Asian ethnic pop-
ulations.!” Investigators in China and Japan found some biases
in MDRD equations and developed ethnic-based coefficients
for adjustment. For instance, in Chinese patients, MDRD4 had
to be adjusted by a coefficient of 1.233 while in Japanese
patients, the coefficient was 0.763.'” In Korean patients, the
coefficient for MDRD4 equation was 0.99096.!7 The need for dif-
ferent coefficients illustrates differences in terms of muscle
mass, even in Asian patients coming from relatively close geo-
graphic areas. Differences may be even larger when considering
Caucasian, African or African American patients.

Asian patients are reported to have lower muscle mass than
Northern Europeans and African-Americans.'® By contrast,
Asian people have a higher percentage of body fat and more
central fat accumulation than Caucasians.'® Asian women have
a greater fat percentage than men and this fat accumulation
may explain, in part, their lower muscle mass due to the nega-
tive effect of fat on muscle protein synthesis. Therefore, the
results presented by Yoo et al. must be confirmed in a non-Asian
population.

Plasma cystatin C is a promising marker, not so much for
assessing renal function, but rather for predicting kidney dys-
function and mortality in patients with decompensated cirrho-
sis.’® Yoo and colleagues confirmed that cystatin C may
accurately predict both acute kidney injury and survival in
patients with cirrhosis. Cystatin C is a low molecular weight
protein produced at a constant rate by all nucleated cells and
eliminated almost exclusively by glomerular filtration, without
any tubular secretion. In contrast to serum creatinine, serum
cystatin C is independent of gender, age, muscle mass, inflam-
mation and malignancy and it is not affected by serum bilirubin
level. However, a reference method for cystatin C dosage is lack-
ing. In addition, genetic variability in cystatin C production or
metabolism has been reported recently, with single-nucleotide
polymorphisms on chromosome 20 containing cystatin genes,
which are characterized by multiple cystatin-like sequences.’!
This genetic variability may explain lower plasma cystatin C
concentration. For instance, the presence of the T allele of
rs13038305 is associated with 6.4% lower concentration of cys-
tatin C.*

The assessment of renal function in patients with advanced
cirrhosis remains a challenging issue, since current surrogate
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markers are biased. Equations are influenced by a number of
factors including gender and ethnicity. Due to the impact of
inaccurate assessment of renal function in specific conditions,
such as prioritization for liver transplantation, these factors
should be considered in future studies.
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