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Abstract

AIM: To evaluate the prognostic value of the combined
model for end-stage liver disease (MELD) and blood
lipid level in patients with decompensated cirrhosis.

METHODS: A total of 198 patients with decompen-
sated cirrhosis were enrolled into the study. The val-
ues of triglyceride (TG), cholesterol (TC), high density
lipoproteins (HDL) and low density lipoprotein (LDL)
of each patient on the first day of admission were re-
trieved from the medical records, and MELD was calcu-
lated. All the patients were followed up for 1 year. The
relationship between the change of blood lipid level
and the value of MELD score was studied by analysis
of variance. The prognostic factors were screened
by multivariate Cox proportional hazard model. Draw
Kaplan-Meier survival curves were drawn.

RESULTS: Forty-five patients died within 3 mo and 83
patients died within 1 year. The levels of TG, TC, HDL
and LDL of the death group were all lower than those
of the survivors. The serum TG, TC, HDL and LDL lev-
els were lowered with the increase of the MELD score.
Multivariate Cox proportional hazard model showed that
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MELD = 18 and TC < 2.8 mmol/L were independent
risk factors for prognosis of decompensated cirrhosis.
Survival analysis showed that MELD = 18 combined
with TC < 2.8 mmol/L can clearly discriminate between
the patients who would survive and die in 1 year.

CONCLUSION: MELD = 18 and TC < 2.8 mmol/L are
two important indexes to predict the prognosis of pa-
tients with decompensated cirrhosis. Their combina-
tion can effectively predict the long-term prognosis of
patients with decompensated cirrhosis.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Cirrhosis is a common disease and the major cause of
death in China. There are liver function failure, portal
hypertension and a variety of complications during de-
compensated period, leading to a high mortality. The
true and objective judgments on end-stage liver disease
conditions are helpful for clinicians to choose appropri-
ate treatment protocols for individual patients. With
continuous emergence of new treatments for liver dis-
eases in recent years, the evaluation system used for the
severity and prognosis of patients with decompensated
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cirrhosis is needed urgently. Model for end-stage liver
disease (MELD) established in recent years is a new
method to determine the reserved liver function. It has
shown many advantages in clinical use, especially in
liver transplantation'”, But the model does not contain
all prognostic factors, thus it has become a hotspot in
the studies to improve the predictive power of MELD
score by combination with other evaluation indexes””.
The liver is the vital organ to synthesize blood lipid and
lipoprotein. Whether it is injured seriously or otherwise
determines the level of blood lipids and apolipoprotein
to a large extent. Some papers have shown that the lipid
level was an important indicator to reflect the liver dam-
age, which can be used to determine the condition and
estimate the prognosis of the patientsm. In this study, we
observed the value of four indexes of triglyceride (TG),
cholesterol (T'C), high density lipoproteins (HDL) and
low density lipoprotein (LDL) to judge the prognosis of
patients with decompensated cirrhosis. We also observed
the value of combined MELD and TC in evaluating the
prognosis of patients with decompensated cirrhosis.

MATERIALS AND METHODS

Patients

A total of 198 patients with decompensated cirrhosis
treated in Department of Gastroenterology of Shanghai
East Hospital from October 2005 to June 2008 were
evaluated, and their medical profiles were retrospectively
analyzed. The clinical diagnoses were all based on the
program of 2000 for the prevention and treatment of vi-
rus hepatitis established in Xi’an congressr’]. We excluded
patients with past or current hepatocellular carcinoma,
diseases affecting blood lipid such as hypertension, dia-
betes, cardiovascular and cerebrovascular disease, kidney
disease and so on, use of lipid-regulating drugs recently,
admission to hospital repeatedly, incomplete case records
and lost to follow-up. The patients aged 26-88 years (61.4
+ 10.5 years), including 122 (61.6%) men and 76 (38.4%)

women.

Clinical data

Baseline laboratory results of all the patients obtained at
admission (i.e. bilirubin, creatinine, INR, TG, TC, HDL
and LDL) were retrieved from the medical records. All
the patients were followed up for 1 year. The outcome
was assessed based on the 3- and 12-mo mortalities.

Calculation of MELD

All the prognostic models were calculated based on
laboratory results obtained on the first day of admission.
The MELD equation was used to calculate the severity
scote: 9.6 X loge [creatinine (mg/dL)] + 3.8 X loge [bili-
rubin (mg/dL)] + 11.2 X loge (INR) + 6.43".

Statistical analysis
All statistical analyses were conducted with the SPSS for
Windows version 13 release. The measurement data be-
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tween two sets were compared by Student’s # test. The
data between multiple sets were compared by analysis
of variance. The factors affecting the prognosis were
screened by the Cox proportional hazards model. The
survival curve was established by Kaplan-Meier analysis
and compared by Log rank test. P < 0.05 was accepted as
significant.

RESULTS

Clinical features in the survival group and the death
group

Forty-five patients died (22.7%) at 3 mo and 83 patients
died at 1 year (41.9%) among the 198 patients with cit-
rhosis. The scores of MELD (23.3 + 9.82), TG (0.80 +
0.29 mmol/L), TC (2.63 = 1.04 mmol/L), HDL (0.93
+ 0.46 mmol/L) and LDL (1.67 £ 0.77 mmol/L) in the
death group at 3 mo were significantly different statisti-
cally compared with those in the survival group (13.6
6.40, 0.86 £ 0.36 mmol/L, 3.22 £ 1.07 mmol/L, 1.30 £
0.60 mmol/L and 1.88 * 0.71 mmol/L) (Table 1). The
scores of MELD (22.90 £ 8.90), TG (0.76 £ 0.26 mmol/L),
TC (2.77 £ 1.00 mmol/L), HDL (1.06 + 0.62 mmol/L)
and LDL (1.66 £ 0.69 mmol/L) of the death group at
1 year were also significantly different statistically from
the survival group (12.42 + 5.29, 0.94 £ 0.39 mmol/T,
3.36 = 1.11 mmol/L, 0.93 * 0.46 mmol/L and 1.67 *
0.77 mmol/L) (Table 1).

Relationship between lipid levels and MELD score in
patients with cirrhosis

The 198 cases of cirrhosis were divided into three
groups according to MELD score: < 11 (group 1), 11
< or < 21 (group 2), and = 21 (group 3). The levels of
TG, TC, HDL and LDL declined with increasing MELD
score. The TC and HDL were all statistically significant
among the three groups (Table 2). There was no statis-
tically significant difference in the level TG and LDL
between group 1 and group 2, but between group 2 and
group 3 (Table 2).

Multivariate Cox regression analysis in patients with
cirrhosis

The prognostic factors MELD = 21, TG < 0.8 mmol/L,
TC < 2.8 mmol/L, HDL < 1.2 mmol/L and LDL
< 1.6 mmol/L) of 198 patients with cirrhosis were
included into the multivariate Cox proportional hazard
model for regression analysis. As a result, MELD = 21
and TC < 2.8 mmol/L were independent risk factors
for prognosis of decompensated cirrhosis. The risk

ratios (HR) were 2.69 and 0.68 (Table 3).

Kaplan-Meier fractional survival curves of combined
MELD and TC

Based on the results of multivariate Cox regtession analysis,
the MELD = 21 combined with TC < 2.8 mmol/L
was divided into four groups. The 1-year survival curve
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Table 1 Clinical features of 198 cirrhotic patients at 3-mo and 1-yr follow-ups (mean + SD)

Clinical features Follow-up at 3 mo Follow-up at 1 yr

Survival group Death group P value Survival group Death group P value
MELD 13.6 £ 6.40 23.3+£9.82 0.000* 12.42 +5.29 22.90 + 8.90 0.000°
TG (mmol/L) 0.86 £ 0.36 0.80 £ 0.29 0.036" 0.94 £ 0.39 0.76 £ 0.26 0.003°
TC (mmol/L) 3.22 +1.07 2.63+£1.04 0.006" 336+1.11 2.77 £1.00 0.001°
HDL (mmol/L) 1.30 £ 0.60 0.93 £ 0.46 0.013* 1.37 £ 0.50 1.06 £ 0.62 0.021°
LDL (mmol/L) 1.88 £0.71 1.67 £0.77 0.010* 2.04£0.74 1.66 £ 0.69 0.020°

P < 0.05, the death group vs the survival group. MELD: Model for end-stage liver disease; TG: Triglyeride; TC: Cholesterol; HDL: High density
lipoproteins; LDL: Low density lipoprotein.

Table 2 Relationship between lipid levels and MELD score in 198 patients with cirrhosis (mean + SD)

Group 1 Group 2 P value Group 3 P value
(MELD < 11) (11 < MELD < 21) (groups 1 and 2) (MELD = 21) (groups 2 and 3)
TG (mmol/L) 1.01 +0.46 0.96 +0.33 0.089 0.80 +0.31 0.021°
TC (mmol/L) 3.68+1.23 3.03+£0.91 0.006" 2.62+1.18 0.002°
HDL (mmol/L) 1.97 £0.73 1.34+0.83 0.026" 0.76 +0.55 0.018"
LDL (mmol/L) 1.89 +0.44 1.71+0.44 0.092 1.42+0.86 0.032°
°P < 0.05, group 2 vs group 3; ‘P < 0.05, group 1 vs group 2 and group 2 vs group 3.
L —— MELD < 21,
Table 3 Multivariate Cox regression of 198 patients with 1.0 TC > 2.8 mmol/L
decompensated cirrhosis
gL~ T MELD < 21,
TC < 2.8 mmol/L
HR 95% CI P _ MELD > 21 d
MELD > 21 2.69 1.58-4.58 <0.001 ‘E" 06 - b e T o= 2/8 o ol
TC < 2.8 mmol/L 0.68 0.31-1.43 0.020 3 -~
£ 04| ~—— MELD =21,
E 0.
HR: Hazard ratios. © TC < 2.8 mmol/L
0.2 -
was set up by Kaplan-Meier (Figure 1). It showed that
MELD = 21 combined with TC < 2.8 mmol/L can °op, ., . . .

distinguish between the patients who would survive and
die in 1 year (Figure 1).

DISCUSSION

MELD was created by Malinchoc ez al” of Mayo Clinic,
America in 2000, which was initially used to predict
survival following elective placement of transjugular
intrahepatic portosystemic shunt to prevent bleeding
and cure ascites. Later, MELD score has been proven to
effectively reflect the severity of pathogenetic condition
and prognosis status of different liver diseases, and it has
become the recognized standard to judge the severity of
pathogenetic condition for end-stage liver disease. Many
studies have reported that MELD was indeed a good
indicator in determining the condition of end-stage
liver disease such as cirrhosis, hepatitis, liver transplanta-
tion™'". However, Angermayr et al™! thought that the
judging ability of MELD is not superior to CTP score.
Eatlier reports confirmed that the MELD scoring sys-
tem had an advantage in assessment of liver transplanted
patients, but recent studies showed that the system was
still not perfect, which is not suitable for all patients with
liver transplantarion“z’mj.
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Figure 1 One-year Kaplan-Meier survival curves of 198 cirrhotic patients.

MELD scorte is still controversial for its ability to
determine the pathogenetic condition of end-stage
liver disease. Currently, scholars are combining MELD
with other indicators in an attempt to estimate patho-
genetic condition of liver diseases more accurately'”.
The liver is the main site to synthesize, store, transport
and decompose lipids, including synthesis and secretion
of endogenous lipoprotein; synthesis of rate-limiting
enzyme of lipoprotein metabolism to regulate mutual
conversion and metabolism between a variety of lipo-
protein; and absorbing and removing metabolites of
lipoprotein through the lipoprotein receptors on the
hepatocytes surface to maintain equilibrium of TC and
TG metabolism"”. The liver cannot esterify fatty acid
to synthesize phosphatidyl choline requited by TG and
TC esterification. The reduced synthesis of TC acyl-
transferase can decrease the serum TG and TC levels. In
addition, damaged hepatocytes, abnormal synthesis of
apolipoprotein A by liver and/or the reduced synthesis
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of phosphatidylcholine TC acyltransferase may decrease
the levels of high-density and very low-density lipopro-
teins. It has been reported that the Child-Pugh score of
patients with cirrhosis was high, the higher severity of
the liver damage, the lower the blood lipid level, which
is an important indicator to reflect liver damage. The
blood lipid level can be used to determine the condition
and estimate the prognosis of the patientslmj. In this
papet, the patients with cirrthosis were divided into low-
risk, medium-risk and high-risk groups according to the
MELD score. It was also observed that the blood lipid
levels in the patients were decreased with increasing
MELD score. There was no significant difference in the
two indicators (T'G and LDL) for cirrhosis between low-
risk and medium-risk groups. Considering that extrahe-
patic tissues of patients may still have some degree of
synthesizing ability in early stage of cirrhosis,and there is
blood lipid elimination disorder in the cirrhotic patients,
it is not likely for blood lipid level to reduce. But with a
further reduction in cytoactivity of hepatocytes, blood
lipid will significantly reduce. Habib ez al” have studied
248 cases of cirrhosis and found that the HDL, TC and
VLDL level of deaths in 90, 180, 365 d were all lower
than that of the survivals. This result also showed that all
serum lipids of the patients who died within 3 mo and
1 year were all significantly lower than that of survivals.
The liver plays a leading role in the synthesis of
TC and maintain the balance in TC metabolism. It can
control the dynamic equilibrium of TC 7z vive through
participation in the process of uptake, synthesis, intra-
cellular transport, esterification or hydrolysis of TC, and
rotation to the circulating blood, and synthesizing and
secreting bile acid. TG oxidation (hydrolysis) is inhibited
in patients with hepatitis. On the other hand, due to ap-
petite loss and short-term starvation, the liver metabo-
lism mobilized a large number of stored fat, which can
raise the TG levels. The liver function was severely dam-
aged during cirrhosis. The hepatocytes lack of energy
result in fatty acid oxidation and TG levels decrease. The
liver is not only the organ that synthesizes most TC in
human body by up to 60%-80%, but also the site for
TC transformation and excretion. In liver disease, the
level of serum TC is reduced because of decreased TC
synthesis in the liver and blocked esterification. With de-
terioration of liver cell damage, ALT level increased and
the serum TC further decreased. Liver function is seri-
ously and irreversibly damaged during cirrhosis, resulting
in significant decrease of T'C level. So the level of serum
TC is meaningful to determine the severity of acute liver
disease, which can reflect the acute processes, it is pattic-
ularly helpful in severe hepatitis judgment. Selcuk ez al"”
analyzed 99 dead patients with cirrhosis and found that
their TC levels were all lower than normal. Li ez a/'"”
selected six indicators including TC by Logistic regres-
sion analysis as the prognostic indicator of patients with
chronic severe hepatitis. In our study, MELD = 21 and
TC < 2.8 mmol/L were selected by multivariate Cox
proportional hazard model as the independent prognos-
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tic factors of patients with cirrhosis. HR was 2.69 and
0.68. MELD and the T'C values are corresponding to the
severity of illness. Kaplan-Meie survival curve showed
that MELD = 21 combined with TC < 2.8 mmol/L
can distinguish between the patients who would survive
and die in 1 year, which may provide more informa-
tion in clinical treatment. In addition, 90% of the HDL
in vivo is synthesized by the liver. The change in serum
HDL concentration is closely related to the severity of
the liver disease. The progressive reduction of HDL
is the performance indicating deteriorated condition,
while the level of HDL would gradually increase with
the condition improved. Thus, serum HDL is the ideal
target for liver disease diagnosis and prognostic evalu-
ation"”. Habib ¢# 2/ found that HDL was the marker
of liver function and prognostic factor of nonalcoholic
cirrhosis. After liver transplantation, the mortality of pa-
tients was significantly correlated with decreased serum
HDL. Especially the risk of death in cirrhotic patients
increased by 3.4% as the serum HDL became lower than
30 mg/dL. However, we did not find that HDL is an in-
dependent prognostic factor in cirrhotic patients by Cox
regression mode. Larger series of patients is needed to
verify the findings.
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COMMENTS

Background

Cirrhosis is a common disease and the major cause of death in China. The true
and objective judgments on end-stage liver disease conditions is helpful for
clinicians to choose different treatment protocols suitable for individual patients.

Research frontiers

Model for end-stage liver disease (MELD) established in recent years is a new
method to determine reserved liver function. It has shown many advantages
in clinical use, especially in liver transplantation. But the model is not perfect.
Itis a hotspot in the studies to improve the predictive power of MELD score by
combination with other evaluation indexes. This study has shown that the lipid
level is an important indicator to reflect the degree of liver damage, which can
be used to determine the condition and estimate the prognosis of the patients.

Innovations and breakthroughs

In some studies, the lipid level has been used to determine the condition
and estimate the prognosis of patients with liver damage. In this study, the
authors observed four indexes of triglyceride, cholesterol (TC), high density
lipoproteins and low density lipoprotein to judge the prognosis of 198 patients
with decompensated cirrhosis through retrospective analysis, and observed the
value of MELD combined with TC in evaluating the prognosis of patients with
decompensated cirrhosis as well.

Applications

MELD combined with cholesterol can be used to judge the pathogenetic
condition and prognosis of patients with decompensated cirrhosis.
Terminology

Multivariate Cox proportional hazard model is a multivariate technique for
analyzing the effect of two or more metric and/or nonmetric variables on
survival.
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Peer review

The aims of this paper are to see whether modification of MELD can improve
accuracy. The rationale for use of lipids needs to be strengthened. The authors
should consider using some of the modifications of MELD such as MELD-Na.
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