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Liver transplantation can prolong survival and improve the quality of life of patients with end-stage liver disease. This study
retrospectively reviewed the medical records of 149 patients who had received liver transplants in a tertiary care university
hospital from January 2000 to December 2007. Demographic, clinical, and laboratory variables were recorded. Each patient
was assessed by 4 scoring systems before transplantation and on postoperative days 1, 3, 7, and 14. The overall 1-year
survival rate was 77.9%. The Sequential Organ Failure Assessment (SOFA) score had better discriminatory power than the
Child-Pugh points, Model for End-Stage Liver Disease score, and RIFLE (risk of renal dysfunction, injury to the kidney, fail-
ure of the kidney, loss of kidney function, and end-stage kidney disease) criteria. Moreover, the SOFA score on day 7 post–
liver transplant had the best Youden index and highest overall correctness of prediction for 3-month (0.86, 93%) and 1-year
mortality (0.62, 81%). Cumulative survival rates at the 1-year follow-up after liver transplantation differed significantly (P <
0.001) between patients who had SOFA scores � 7 on post–liver transplant day 7 and those who had SOFA scores > 7 on
post–liver transplant day 7. In conclusion, of the 4 evaluated scoring systems, only the SOFA scores calculated before liver
transplantation were statistically significant predictors of 3-month and 1-year posttransplant mortality. SOFA on post–liver
transplant day 7 had the best discriminative power for predicting 3-month and 1-year mortality after liver transplantation.
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End-stage liver disease refers to a progressive, diffuse
fibrosing, nodular condition that disrupts the entire
normal architecture of the liver. The major complica-
tions include jaundice, ascites, hepatic encephalop-
athy, dilutional hyponatremia, portal hypertension,
variceal bleeding, hepatorenal syndrome, and hepato-
pulmonary syndrome. Patients admitted to intensive
care units (ICUs) with end-stage liver disease have an
extremely poor prognosis and a life expectancy of only

months to years.1-6 Besides the management of its
complications, no specific treatment protocol has
been developed for critically ill patients with end-stage
liver disease. The success rate of liver transplantation
has improved over the last decade, largely because of
improved immunosuppression and surgical techni-
ques and experience in managing liver allograft recipi-
ents. Thus, liver transplantation offers the only hope
of prolonged survival and improved quality of life for
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these patients.7 Unfortunately, although transplanta-
tion is effective, the possibility of transplantation
depends on the availability of a liver donor. Therefore,
predictors of mortality risk and models for the short-
term prognosis of end-stage liver disease are needed
to help clinicians and policymakers predict the out-
comes of liver transplantation, and they would be
beneficial in both clinical and research settings.

The Child-Pugh scoring system is widely used to
stratify risks in patients with cirrhosis and to assess
the efficiency of therapeutic procedures such as scle-
rotherapy, band ligation of varices, transjugular intra-
hepatic portosystemic shunt, and surgery.8 The Model
for End-Stage Liver Disease (MELD) score was initially
developed to predict mortality in cirrhosis patients
receiving a transjugular intrahepatic portosystemic
shunt.9 In February 2002, the United Network for
Organ Sharing implemented MELD to prioritize organ
allocation in patients with advanced liver disease
awaiting liver transplantation. Subsequent analysis
has shown that the MELD score objectively predicts
short-term mortality in patients awaiting liver trans-
plantation, and unlike the Child-Pugh scoring system,
the MELD score is independent of ‘‘subjective’’ assess-
ments such as hepatic encephalopathy or ascites.
Many countries currently use this method for organ
allocation in liver transplantation.10-12

The Sequential Organ Failure Assessment (SOFA)
score13 is a simple and objective score that allows for
the calculation of both the number of organ dysfunc-
tions and the severity of organ dysfunction in 6 organ
systems (respiratory, coagulatory, liver, cardiovascu-
lar, renal, and neurological; see the appendix), and
the score can measure individual or aggregate organ
dysfunction that is currently used in the ICU to
describe morbidity. Although it was originally
designed for classifying organ failure rather than for
predicting outcomes, various investigations have iden-
tified a clear relationship between organ dysfunction
and mortality.14,15

The RIFLE (risk of renal dysfunction, injury to the
kidney, failure of the kidney, loss of kidney function,
and end-stage kidney disease) criteria are changes in
the glomerular filtration rate and/or urine output. The
criteria were first proposed by the Acute Dialysis Qual-
ity Initiative Group to standardize acute renal failure.16

Several studies have used the classification to show
the high mortality rate of acute renal disease.17-20

The evaluation of the MELD score for predicting
survival after liver transplantation has produced con-
flicting results. Some authors have reported no corre-
lation between the MELD score and short-term post-
transplantation survival.21,22 However, other reports
have suggested that the pretransplant MELD score
predicts posttransplantation survival.23,24 On the
other hand, the relationship between posttransplant
scoring system changes and postoperative outcomes
in these patients is unknown. Thus, the aim of our
study was to evaluate and compare the accuracy of
liver disease–specific scores (Child-Pugh points and
MELD score), the SOFA score, and the RIFLE criteria

for predicting 3-month and 1-year mortality in post-
transplant patients.

PATIENTS AND METHODS

Patient Information and Data Collection

The local institutional review board waived the need
for informed consent. This study was performed in a
2000-bed university hospital in Taiwan between Jan-
uary 2000 and December 2007. This study enrolled a
total of 149 consecutive end-stage liver disease
patients who had underwent liver transplantation.
The following patients were excluded: pediatric
patients (�18 years old) and patients who had under-
gone liver transplantation previously.

Retrospective data included the following: demo-
graphic data, laboratory variables, etiologies of liver
disease, donor type, intraoperative blood loss, anes-
thesia time, length of ICU stay and hospitalization,
and outcome. The Child-Pugh points, MELD score,
SOFA score, and RIFLE criteria were used to assess
illness severity on the first day of admission before
transplantation and on posttransplantation days 1, 3,
7, and 14. The study outcomes were the 3-month and
1-year mortality rates after liver transplantation. Fol-
low-up at 1 year after transplantation was performed
via patient record review or by telephone interview.

Definitions

The severity of liver disease was graded by the Child-
Pugh points and the MELD score. The MELD score
was calculated with the following formula:10

MELD score ¼ ð0:957 ln½creatinine� þ 0:378 ln½bilirubin�
þ 1:120 ln½international normalized

ratio of prothrombin� þ 0:643Þ � 10

Illness severity was assessed by the SOFA score.
The worst physiological and biochemical values dur-
ing the days were recorded. The RIFLE criteria were
also used to group patients according to risk, injury,
and failure.16 No patient met the criteria for loss or
end-stage renal disease. The following simple model
for mortality was constructed: non–acute renal failure
(0 points), RIFLE-R (1 point), RIFLE-I (2 points), and
RIFLE-F (3 points).18

Statistical Analysis

Continuous variables were summarized with means
and standard deviations unless otherwise stated. All
variables were tested for normal distributions with the
Kolmogorov-Smirnov test. Means of continuous varia-
bles and normally distributed data were compared by
the Student t test; otherwise, the Mann-Whitney U test
was employed. Categorical data were tested by the chi-
square test. Cumulative survival curves as a function
of time were constructed with the Kaplan-Meier
approach and compared with the log rank test.
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Calibration was assessed with the Hosmer-Leme-
show goodness-of-fit test to compare the numbers of
observed and predicted deaths in risk groups for the
entire range of probabilities of death. Discrimination
was explored with the area under the receiver operat-
ing characteristic curve (AUROC). Areas under 2
AUROC curves were compared by a nonparametric
approach. The AUROC analysis was also performed to
calculate the cutoff values, sensitivity, specificity, and
overall correctness. Finally, we calculated cutoff points
by obtaining the best Youden index (sensitivity þ speci-
ficity � 1).25 The SOFA scores, calculated in the preop-
erative period and on postoperative days 1, 3, and 7,
were compared between 1-year survival and mortality
groups by repeated-measures analysis of variance with
the general linear model procedure. All statistical tests
were 2-tailed; a value of P < 0.05 was considered stat-
istically significant.

RESULTS

Subject Characteristics

The study population included 149 patients who
underwent liver transplantation between January
2000 and December 2007. The mean patient age was
50 years; 112 patients were male (75%), and 37 were
female (25%). The overall 3-month and 1-year survival
rates were 85.9% (128/149) and 77.9% (116/149),

respectively. Table 1 compares patient demographic
data and clinical characteristics of 1-year survivors
and nonsurvivors. Only the SOFA scores calculated
before liver transplantation were statistically signifi-
cant predictors of 1-year posttransplant mortality; the
pretransplant Child-Pugh points, MELD score, and
RIFLE criteria were not. Thirty-two patients (21.5%)
received deceased-donor grafts; there was no signifi-
cant difference in the age or gender of the 1-year sur-
vivors and nonsurvivors. Table 2 lists the causes of
cirrhosis. Liver disease was largely attributed to hepa-
titis B viral infections.

Calibration, Discrimination, and Severity of the

Illness Scoring Systems

Tables 3 and 4 show the goodness of fit, as measured
by the Hosmer-Lemeshow chi-square statistic, for pre-
dicted mortality risk and the predictive accuracy of
the Child-Pugh points, MELD score, SOFA score, and
RIFLE criteria in predicting 3-month and 1-year mor-
tality, respectively. Tables 3 and 4 also list the dis-
crimination for the Child-Pugh points, MELD score,
SOFA score, and RIFLE criteria for predicting 3-month
and 1-year mortality, respectively. The discriminatory
power of the SOFA score was excellent and superior
to that of the Child-Pugh points, MELD score, and
RIFLE criteria for predicting both 3-month and 1-year

TABLE 1. Patient Demographic Data and Clinical Characteristics According to 1-Year Mortality

All Patients

(n ¼ 149)

Survivors

(n ¼ 116)

Nonsurvivors

(n ¼ 33) P Value

Age (years) 50 6 9 50 6 9 52 6 8 NS (0.216)
Gender (male/female) 112/37 88/28 24/9 NS (0.889)
Body weight (kg) 66 6 12 67 6 12 61 6 11 0.009
Hemoglobin on admission (g/dL) 10.3 6 2.1 10.46 2.2 9.6 6 1.9 NS (0.055)
Leukocytes on admission (�109/L) 5.3 6 4.0 5.16 4.0 6.1 6 4.2 NS (0.251)
Platelets on admission (�109/L) 68 6 43 71 6 46 56 6 30 NS (0.069)
Prothrombin time INR on admission 1.9 6 0.7 2.0 6 0.8 1.8 6 0.5 NS (0.291)
Serum sodium on admission (mmol/L) 138 6 6 137 6 6 138 6 8 NS (0.786)
AST on admission (U/L) 88 6 82 89 6 86 86 6 68 NS (0.872)
ALT on admission (U/L) 72 6 155 77 6 174 53 6 41 NS (0.431)
Total bilirubin on admission (mg/dL) 9.7 6 12.2 8.8 6 10.5 13.0 6 16.7 NS (0.081)
Serum creatinine on admission (mg/dL) 1.3 6 1.1 1.1 6 0.9 1.7 6 1.5 0.002
Serum albumin on admission (g/L) 2.9 6 0.6 2.8 6 0.6 3.0 6 0.5 NS (0.356)
MAP on admission (mm Hg) 84 6 12 84 6 13 86 6 9 NS (0.348)
MELD score on admission 21 6 9 20 6 9 23 6 10 NS (0.139)
Child-Pugh points on admission 12 6 2 12 6 2 12 6 2 NS (0.683)
SOFA on admission 5 6 2 5 6 2 6 6 3 0.012
RIFLE on admission: not ARF 143 114 29 0.022
R category 3 1 2 NS (0.124)
I category 1 1 0 NS (1.000)
F category 2 0 2 0.048

Anesthesia time (hours) 12 6 2 12 6 2 12 6 1 NS (0.227)
Donor type (deceased/splint/living) 32/19/98 26/13/77 6/6/21 NS (0.542)
Volume of blood loss (mL) 3663 6 4378 3381 6 3874 4648 6 5769 NS (0.143)
Length of ICU stay (days) 24 6 26 20 6 19 40 6 37 <0.001
Length of hospital stay (days) 49 6 34 45 6 29 65 6 44 0.002
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mortality. The AUROC curves were highest for the
SOFA score on post–liver transplant day 7 for predict-
ing 3-month mortality (0.953 6 0.026) and for pre-
dicting 1-year mortality (0.834 6 0.048). Moreover,
the posttransplant day 7 SOFA score was a signifi-
cantly (P < 0.05) better predictor of 3-month and 1-
year mortality than the pretransplant Child-Pugh
points, RIFLE criteria, SOFA score, and MELD score.

Indices for Predicting Short-Term Prognosis

To assess the predictive value of selected cutoff points
for predicting 3-month and 1-year mortality, the sen-
sitivity, specificity, and overall correctness of predic-

tion were determined. Tables 5 and 6 list the data cal-
culated with the cutoff point providing the best
Youden index. On post–liver transplant day 7, the
Youden index and overall correctness for predicting 3-
month and 1-year mortality were higher for the SOFA
score than for the Child-Pugh points, MELD score,
and RIFLE criteria.

Figure 1A illustrates that the cumulative survival
rates in the study population significantly (P < 0.001)
differed between patients with a SOFA score � 7 and
those with a SOFA score > 7 on post–liver transplant
day 7. Figure 2A illustrates that by repeated-meas-
ures analysis of variance, the SOFA scores signifi-
cantly increased between the periods (before trans-
plantation and on postoperative days 1, 3, and 7) in
the 1-year death group but not in the 1-year survival
group.

DISCUSSION

Previous studies have reported 1-year survival rates
of 72% and 87% for end-stage liver disease patients
who had undergone liver transplantation.26-28 The
overall 1-year survival rate in the current study was
77.9%. Only the SOFA scores calculated before liver
transplantation were statistically significant predic-
tors of 3-month and 1-year posttransplant mortality;
the pretransplant Child-Pugh points, MELD score,
and RIFLE criteria were not (Tables 1, 3, and 4). The
SOFA score had better discriminatory power than the

TABLE 2. Causes of Cirrhosis

Causes of Cirrhosis

All Patients

(n ¼ 149)

Hepatitis B, n (%) 79 (53)
Hepatitis B þ hepatitis C, n (%) 15 (10)
Hepatitis B þ alcoholic, n (%) 17 (11)
Hepatitis C, n (%) 17 (11)
Hepatitis C þ alcoholic, n (%) 4 (3)
Alcoholic, n (%) 6 (4)
Other causes, n (%)* 11 (8)

*Biliary cirrhosis, biliary sclerosis, autoimmune hepatitis,
drugs, and unknown causes.

TABLE 3. Calibration and Discrimination for the Scoring Methods Used in Predicting 3-Month Mortality

Calibration Discrimination

Goodness of Fit (v2) df P AUROC 6 SE 95% CI P

Child-Pugh points
On admission 3.387 5 0.641 0.514 6 0.063* 0.391-0.637 0.836
Postoperative day 1 2.992 4 0.559 0.740 6 0.062* 0.618-0.861 <0.001
Postoperative day 3 9.217 4 0.056 0.811 6 0.057 0.698-0.923 <0.001
Postoperative day 7 7.144 3 0.067 0.846 6 0.052 0.744-0.949 <0.001
Postoperative day 14 1.643 3 0.650 0.816 6 0.059 0.700-0.933 <0.001

MELD
On admission 7.946 8 0.439 0.624 6 0.067* 0.492-0.756 0.070
Postoperative day 1 9.057 8 0.337 0.773 6 0.058* 0.659-0.886 <0.001
Postoperative day 3 7.099 7 0.419 0.852 6 0.039 0.775-0.928 <0.001
Postoperative day 7 12.567 8 0.128 0.909 6 0.044 0.823-0.995 <0.001
Postoperative day 14 9.403 8 0.309 0.917 6 0.042 0.836-0.999 <0.001

RIFLE
On admission — — — 0.561 6 0.073* 0.418-0.703 0.375
Postoperative day 1 0.958 2 0.619 0.675 6 0.068* 0.543-0.808 0.010
Postoperative day 3 0.691 1 0.406 0.671 6 0.073* 0.582-0.814 0.012
Postoperative day 7 0.582 1 0.446 0.874 6 0.053 0.769-0.978 <0.001
Postoperative day 14 0.587 2 0.746 0.883 6 0.064 0.757-1.000 <0.001

SOFA
On admission 1.153 5 0.949 0.637 6 0.067* 0.506-0.769 0.044
Postoperative day 1 5.905 5 0.316 0.802 6 0.060 0.684-0.919 <0.001
Postoperative day 3 1.437 6 0.946 0.865 6 0.046 0.775-0.956 <0.001
Postoperative day 7 6.703 5 0.244 0.953 6 0.026 0.902-1.000 <0.001
Postoperative day 14 8.505 7 0.290 0.945 6 0.032 0.883-1.000 <0.001

*P < 0.05 versus SOFA on postoperative day 7.
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TABLE 4. Calibration and Discrimination for the Scoring Methods Used in Predicting 1-Year Mortality

Calibration Discrimination

Goodness of Fit (v2) df P AUROC 6 SE 95% CI P

On admission
Child-Pugh points 4.412 5 0.492 0.516 6 0.053* 0.413-0.620 0.773
MELD 10.687 8 0.220 0.584 6 0.056* 0.475-0.693 0.141
RIFLE — — — 0.552 6 0.060* 0.435-0.669 0.362
SOFA 2.961 5 0.706 0.625 6 0.054* 0.520-0.730 0.029

Postoperative day 1
Child-Pugh points 3.948 4 0.413 0.669 6 0.057 0.557-0.780 0.003
MELD 10.212 8 0.250 0.692 6 0.056 0.582-0.801 0.001
RIFLE 1.892 2 0.388 0.671 6 0.056 0.561-0.782 0.003
SOFA 3.425 5 0.635 0.696 6 0.057 0.585-0.808 0.001

Postoperative day 3
Child-Pugh points 11.447 4 0.022 0.727 6 0.056 0.616-0.837 <0.001
MELD 7.388 7 0.390 0.758 6 0.051 0.657-0.858 <0.001
RIFLE 0.364 1 0.546 0.649 6 0.060 0.531-0.766 0.009
SOFA 6.410 6 0.379 0.774 6 0.052 0.673-0.876 <0.001

Postoperative day 7
Child-Pugh points 6.618 3 0.085 0.701 6 0.060 0.584-0.819 <0.001
MELD 19.582 8 0.012 0.793 6 0.053 0.690-0.896 <0.001
RIFLE 5.488 1 0.019 0.756 6 0.057 0.644-0.867 <0.001
SOFA 6.590 5 0.253 0.834 6 0.048 0.740-0.928 <0.001

Postoperative day 14
Child-Pugh points 3.466 3 0.325 0.727 6 0.054 0.621-0.832 <0.001
MELD 10.484 8 0.233 0.793 6 0.054 0.687-0.898 <0.001
RIFLE 5.668 2 0.059 0.673 6 0.069 0.537-0.809 0.007
SOFA 8.548 7 0.287 0.815 6 0.052 0.714-0.916 <0.001

*P < 0.05 versus SOFA on postoperative day 7.

TABLE 5. Prediction of Subsequent 3-Month Mortality

Predictive Factor Cutoff Point Youden Index Sensitivity (%) Specificity (%) Overall Correctness (%)

Child-Pugh points
On admission 11 0.07 67 41 54
Postoperative day 1 12 0.39 71 67 69
Postoperative day 3 10 0.56 76 80 78
Postoperative day 7* 10 0.58 62 96 79
Postoperative day 14 8 0.51 77 74 76

MELD
On admission 24 0.27 52 74 63
Postoperative day 1 26 0.46 71 74 73
Postoperative day 3 22 0.61 86 75 81
Postoperative day 7 30 0.71 71 99 85
Postoperative day 14* 23 0.72 85 88 87

SOFA
On admission 7 0.19 33 85 59
Postoperative day 1 7 0.51 81 70 76
Postoperative day 3 7 0.61 76 84 80
Postoperative day 7* 7 0.86 95 91 93
Postoperative day 14 7 0.80 86 94 90

RIFLE
On admission R category 0.12 14 98 56
Postoperative day 1 F category 0.29 43 87 65
Postoperative day 3 I category 0.34 43 91 67
Postoperative day 7 R category 0.69 81 88 85
Postoperative day 14* I category 0.70 78 93 86

*Value giving the best Youden index for each score.
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Child-Pugh points, MELD score, and RIFLE classifica-
tion (Tables 3 and 4). Furthermore, the SOFA score
also had the best Youden index and the highest over-
all correctness of prediction (Tables 5 and 6).

Both the MELD score and Child-Pugh points were
used to stratify prospective liver allograft recipients.
The accuracy of the MELD score for predicting short-
term mortality in end-stage liver disease patients is
well established.10 However, in earlier investigations
of the predictive value of MELD for posttransplanta-
tion outcome, the follow-up periods were only 1 to 2
years, and reported outcome results have been
inconsistent. Thus, a clear consensus has not
emerged.21-24 In this study, AUROC curves have veri-
fied that the discriminatory power of the MELD score
is superior to Child-Pugh points in predicting 3-
month and 1-year mortality.

The mortality risk associated with acute renal fail-
ure, one of the most common complications of liver
transplantation, has been established in several stud-
ies.29,30 The criteria used to define acute renal failure
are the absolute cutoff values for serum creatinine
and oliguria. However, as some patients with chronic
renal dysfunction may be receiving diuretics or may
have systemic hemodynamic changes, such criteria
require several stepwise cutoff values for serum creat-
inine and urine output to accompany increments. The
RIFLE criteria provide a diagnostic definition for the
stage at which kidney injury can be prevented (risk

stratum) after the kidney has been damaged (injury)
or after renal failure occurs (failure).31 The RIFLE cri-
teria have also been tested in clinical practice and are
apparently consistent with outcomes observed in
patients with acute kidney injury. As demonstrated in
our previous and present studies, this at least partly
explains why RIFLE criteria can precisely predict
short-term mortality.18,32

Our previous studies described the good discrimina-
tive power and accuracy of the SOFA score in inde-
pendently predicting in-hospital mortality in critically
ill patients with cirrhosis.33,34 A feature of end-stage
liver disease is disturbed systemic circulation charac-
terized by marked arterial vasodilation in splanchnic
circulation, which reduces total peripheral vascular
resistance and arterial pressure while causing a sec-
ondary increase in cardiac output.1-6 These abnor-
malities are implicated in several major cirrhotic com-
plications such as severe liver damage with jaundice,
coagulopathy, hepatic encephalopathy, hepatorenal
syndrome, hepatocardiac syndrome, and hepatopul-
monary syndrome. The involvement of such abnor-
malities makes the SOFA score an excellent tool for
assessing the extent of organ dysfunction and predict-
ing mortality. The posttransplant day 7 SOFA score
revealed the best Youden index and highest overall
correctness of prediction for predicting both 3-month
and 1-year mortality (Tables 5 and 6). After transplan-
tation day 7, uncorrected multiple organ dysfunction

TABLE 6. Prediction of Subsequent 1-Year Mortality

Predictive Factor Cutoff Point Youden Index Sensitivity (%) Specificity (%) Overall Correctness (%)

On admission
Child-Pugh points 10 0.07 79 28 54
MELD 24 0.17 42 74 58
SOFA* 4 0.21 82 40 61
RIFLE R category 0.10 12 98 55

Postoperative day 1
Child-Pugh points 12 0.29 61 68 65
MELD* 26 0.36 61 76 69
SOFA 7 0.33 64 70 67
RIFLE F category 0.28 39 89 64

Postoperative day 3
Child-Pugh points 10 0.42 61 81 71
MELD 22 0.46 70 77 74
SOFA* 7 0.51 64 87 76
RIFLE I category 0.29 36 93 65

Postoperative day 7
Child-Pugh points 10 0.35 39 96 68
MELD 20 0.53 82 71 77
SOFA* 7 0.62 70 92 81
RIFLE R category 0.46 58 89 74

Postoperative day 14
Child-Pugh points 8 0.36 60 76 68
MELD 22 0.50 64 86 75
SOFA* 7 0.53 58 96 77
RIFLE F category 0.37 40 97 69

*Value giving the best Youden index for each period.
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results in delayed recovery of liver function and poor
short-term prognosis. A lack of extrahepatic parame-
ters in Child-Pugh scores and a lack of extrarenal pre-
dictors in the RIFLE classification may account for
their discriminative inferiority to the SOFA score
(Tables 3 and 4).

Compared to traditional outcome prediction models
performed at the time of ICU admission, the use of
SOFA in serial assessments provides a more complete
representation of illness dynamics such as therapeu-
tic effects. Trends in the SOFA score over time could
reflect a patient’s response to therapeutic strategies
and allow physicians to monitor daily progress by pro-
viding an objective evaluation of the treatment
response.35 As demonstrated in our study, a SOFA
score increasing during the pretransplant period and

on postoperative days 1, 3, and 7 is associated with a
poor 1-year prognosis (Fig. 2).

Despite the encouraging results, potential limita-
tions of our study should be mentioned. First, the
subjects were drawn from only 1 medical center; con-
sequently, the results cannot be directly extrapolated
to other patient populations. Second, because of the
retrospective nature of this study, some laboratory
data were unavailable. Finally, the patient population
had a high proportion of hepatitis B patients (hepati-
tis B alone: 53%; hepatitis B and C: 10%; hepatitis B
and alcoholic: 11%); therefore, these findings may
have limited applicability to typical North American
and European patients who have hepatitis C or who
are alcoholics.

In conclusion, this study demonstrates the excellent
discriminatory power of the SOFA score and its supe-
riority to the Child-Pugh points, MELD score, and
RIFLE criteria in predicting both 3-month and 1-year
mortality. This study also indicates that the SOFA
score on post–liver transplant day 7 has the best You-
den index of the 4 measures and the highest overall

Figure 1. Cumulative survival rate for 149 liver transplant
patients according to (A) the SOFA scores and (B) the MELD
scores on day 7 after liver transplantation.

Figure 2. (A) Estimated SOFA scores and (B) estimated
MELD scores (mean 6 standard deviation) for the 1-year
survival group (alive, n 5 116) and the 1-year mortality
group (death, n 5 33) during the preoperative period and on
postoperative days 1, 3, and 7 (*P < 0.05 for living and
dead patients). Significant increases in the SOFA scores
between the periods for the mortality group but not for the
survival group were found by repeated-measures analysis of
variance.
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correctness of prediction. Finally, a SOFA score > 7
on post–liver transplant day 7 should be considered
an indicator of negative short-term outcome. The ana-
lytical results of this study suggest that pretransplant
and postoperative SOFA scores accurately predict
short-term prognosis in this subset of patients.
Because of the excess mortality and relatively small
sample size, the predictive role of SOFA needs further
external validation.
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