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Abstract

Background: Predicting prognosis of patients with decom-
pensated liver cirrhosis remains an important issue.

Aimof Sudy: This study aimed to evaluate the predictive
value of different patients' characteristics and risk scores as
regard patients’ outcome (death or survival).

Patients and Methods: 672 patients with different com-
plications of cirrhosis (gastrointestinal bleeding, hepatic
encephalopathy, SBP, HRS and ascites) who were admitted
to the National Liver Institute Hospital between 2015 and
2018 were included in this study. On admission to the hospital,
assessment of patients by routine laboratory work-up (liver
and kidney function tests and complete blood count), ultrasound
of the abdomen, upper endoscopy for those with bleeding and
ascitic fluid sampling for those with ascites. MELD, MELD-
Na, CTP, ALBI and PALBI grades were calculated for all
patients. At the end of hospitalization, patients outcomes were
stratified as survived or died. Patients clinical and |aboratory
parameters were correlated with hospital mortality. Receiver
Operating Curves (ROC) for risk scores were plotted to
discriminate the predictive power of risk scores versus mor-

tality.

Results: The overall hospital mortality was 27.1%. Uni-
variate analysis revealed age, total and direct bilirubin, albumin,
transaminases, alkaline phosphatase, INR, serum creatinine,
BUN, serum sodium and white cells count as significant,
while multivariate analysis concluded age, total bilirubin,
serum creatinine, Blood Urea Nitrogen (BUN), serum sodium
(Na), INR and white blood cells count significance with
hospital mortality, (p<0.05). The area under receiver operating
curve for MELD-Nawas (0.85), MELD score (0.84), CTP
score (0.82), AlIBI grade (0.75) and PALBI grade (0.75),
P<0.001.

Conclusion: MELD-Naand MELD scores are good pre-
dictors for prognosis of patients with decompensated liver
cirrhosis. But, ALBI and PALBI grade are promising scores
which needs more validation.

Correspondenceto: Dr. Wesam S. Morad,
E-Mail: wesammorad@gmail.com

Key Words: Decompensated cirrhosis — Predictor scores—
Survival —HCV.

Introduction

LIVER cirrhosisis one of the leading causes of
morbidity and mortality worldwide and the second
cause of digestive disease mortality [1]. It accounts
for about 40,000 deaths per year in the United
States and about 170,000 deaths per year in Europe
where 20 million people suffer of chronic liver
diseases [2-4] . The annual rate of liver decompen-
sation is estimated to be about 11% per year which
reduces expected patients survival to 81.8% and
50.8% at 1 & 5 yearsrespectively [1,56].

Over time, there was many attempts to develop
simple, accurate and objective scoring systems
which can predict prognosis of patients with cir-
rhosis on basis of their clinical and laboratory data

[

The Child-Pugh (CTP) scoreis one of the oldest
scores that's widely used to determine prognosis
of patients with liver cirrhosis. But, its accuracy
isinfluenced by subjectivity of hepatic encepha-
lopathy and ascites as variables used for its calcu-
lation [89].

Abbreviations:

HCV : Hepatitis C.

MELD : Model for End Stage Liver Disease.
ROC : Receiver Operating Curve.

UGIB : Upper Gastrointestinal Bleeding.
HE  : Hepatic Encephalopathy.

HRS : Hepatorenal Syndrome.

SBP : Spontaneous Bacterial Peritonitis.
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The Model for End-Stage Liver Disease
(MELD) had been developed to estimate survival
of patients undergoing trans-jugular intrahepatic
Porto-systemic shunts and then was generalized
to patients with different etiologies and severity
of liver diseases [10] . It was assumed that MELD
score is better than CTP score on prediction of
waiting-list mortality before liver transplantation

[,

However, mortality still occursin about 20%
of patients with low MELD score asit was mainly
designed for patients with end-stage liver cirrhosis

2.

Other limitations of MELD score was that
important complications which may contribute to
poor prognosis like ascites and hyponatremia are
not included in MEL D score. So, many trials were
done to modify MELD score in order to improve
its predictive accuracy [12,13].

Recently, MEL D-Sodium score (MELD-Na)
score has been developed to provide better predic-
tion of mortality among patients on the waiting
list for liver transplantation (TX) [14,15].

More recently, a new score has been devel oped
to predict survival in patients with Hepatocel lular
Carcinoma (HCC) based on two variables: Serum
albumin and total bilirubin. This scoreis called
the Albumin-Bilirubin (ALBI) grade, asimple
score calculated from 2 objective variables which
are easily measured and routinely requested for
such patients [16] .

ALBI grade had significant predictive value
for the long-term prognosis of patients with HBV -
related cirrhosis (compensated and decompensated
with better accuracy than CTP and MELD scores
[17]. Moreover, ALBI was used evaluate survival
in patients with decompensated cirrhosis receiving
Direct Acting Antiviral (DAA) therapy in a study
published as an abstract [19].

PALBI model was developed by incorporating
platelet count into ALBI grade and was proposed
to have better value in evaluating patient's survival
with HCC [19] and recently has been used as a
predictor of survival in patients with complications
of liver cirrhosis [20].

Aim of the study:

To evaluate the predictive value of different
patients characteristics and risk scores as regard
patients outcome (death or survival).

Patients and M ethods

This retrospective single center study was con-
ducted between 2015 and 2018 on all patients
admitted to the ward of Hepatology and Gastroen-
terology Department of the National Liver Institute,
Menofia University, Egypt with complications of
end stage liver diseases.

The study started after its approval by the
institution review board of the National Liver
Institute and obtaining and informed consent from
patients enrolled in this study.

Patients' selection:

Patients with decompensated liver cirrhosis due
to chronic Hepatitis C (HCV) infection werein-
cluded in this study. The diagnosis of HCV infection
based on sero-positivity of its antibodies or detec-
tion of any level of HCV viremia by Polymerase
Chain Reaction (PCR) test.

The diagnosis of liver cirrhosis depended on
presence clinical features of liver cirrhosis (e.g.
history of liver disease, imaging features of cirrho-
sis, endoscopic findings of portal hypertension or
patients laboratory data). Liver decompensation
was considered when patients presented with as-
cites, variceal bleeding, hepatic encephal opathy
or non-obstructive hepatocellular jaundice.

Patients were enrolled in this study at time of
their admission to hospital with one or more of the
following complications:

I- Upper Gastro-Esophageal Bleeding (UGIB):
When they presented with hematemesis and/or
melena with presence of esophageal with/out gastric
varices on upper endoscopy.

I1- Hepatic encephal opathy based on clinical
judgment and classified according to West-Haven
criteria

[11- Spontaneous Bacterial Peritonitis (SBP)
based on counting of ascitic fluid leucocytes count
(<250 neutrophils/mm?® and culture result of ascitic
samples.

IV- Hepatorenal Syndrome (HRS): In those
with progressive increase of serum creatinine even
after stopping of diuretics and plasma volume
expansion by infusion of human albumin at dose
(1gm./kg) for 2 days.

V-Ascites: With different degrees with absence
of any of previously mentioned complications.
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Exclusion criteria;

We excluded patients with liver diseases due
to other etiologies e.g. chronic HBV, auto-immune
or cholestatic liver diseases and alcoholic patients.
We a'so excluded patients with acute liver failure,
septic shock, those with hepatocel lular carcinoma
or other extra-hepatic malignancies and those <18
yearsold.

Baseline assessment of the patients:

On admission, patients' demographics were
recorded including age, gender, etiology and dura-
tion of liver disease, other co-morbidities specially
diabetes mellitus, history of previous admissions
and previous similar attacks of the same presenting
complication.

Routine laboratory work-up was done including
liver function tests (serum albumin, bilirubin,
transaminases [aspartate & aanine], alkaline phos-
phatase, INR and total protein levels), kidney
function tests (serum creatinine, blood urea and
serum sodium and potassium levels) and complete
blood count (hemoglobin, white blood cells and
platel ets count).

Imaging study was done by routine ultrasound
examination of the abdomen and dynamic computed
tomography was requested on detecting any suspi-
cious liver lesion. Upper endoscopy was done
according to standard protocol for patients with
upper gastro-esophageal bleeding. Therapeutic
variceal band ligation was done for those with
bleeding esophageal varices and sclerotherapy with
tissue adhesives was done for bleeding gastric
varices. Patients with refractory bleeding were
referred for either Tran-gjagular Intrahepatic Porto-
systemic Shunt (TIPS) or underwent de-
vascularization surgery. Ascitic fluid sampling was
done under compl ete sterile conditions for those
with ascites. Counting of total leucocytes and
neutrophils and culture of these samples was done.

Evaluation for liver transplantation started for
all patients according to the standard protocol of
pre-transplant assessment in our institute. But, as
Living Donor Liver Transplant (LDLT) isthe only
available type of liver transplantation in Egypt,
many patients died during their evaluation for
LDLT mostly due to scarcity of suitable donor.

Sudy design:

During admission, patients were treated accord-
ing to the standard protocol for each complication
which could be modified according to patients
response. The final outcome was stratified as sur-
vived or died at the end of their hospital admissions
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and this was considered as the dependent variable
to be evaluated by this study.

In order to predict patients mortality during
hospitalization, different scores were cal cul ated
according to their known equations by using pa-
tients data. MELD score was calculated according
to the standard formula as 3.78 X LN (bilirubin
[mg/dL]) + 9.57 X LN (creatinine [mg/dL]) + 11.20
X LN (international normalized ratio) + 6.43 [10].
Minimal value for MELD score was 1 and maximal
value for creatinine was 4. Creatinine was set at 4
if the patient was receiving renal replacement

therapy.

The MELD-Na score was calculated as MELD
+ (140 —Na[mmol/L]) —0.025 X MELD X (140
—Na[mmol/L]) [14]. The Na concentration is bound
between 125 and 140mmol/L. The conventional
CTP score was calculated on the basis of serum
bilirubin and albumin levels, the prothrombin time,
aswell asthe presence and severity of ascites and
encephal opathy [g].

The ALBI grade was calculated as follows:
[(Log10 bilirubin X 0.66) + (albumin X [-0.085]),
where bilirubinisin gnol and albuminin g/L]
[16].

Accordingly, PALBI grade was calculated as
the following equation: 2.02 X 10910 bilirubin —
0.37 X (log10 bilirubin)? —0.04 X albumin —3.48
X log10 platelets + 1.01 X (log10 platelets) 2,
bilirubin was expressed in ol albuminin g/L
and blood platelet count in 1000/ g1

Satistical analysis:

Continuous variables were presented as mean
+ standard deviation and Categorical variables
were expressed as frequencies or percentages.
Comparisons of variables were performed using
Student's t for continuous variables and chi-square
test for categorical variables. Multivariable Cox's
proportional hazard model was carried out to iden-
tify independent factors associated with the out-
come (death or survival). Factors with p<0.05in
the univariate cox regression analysis were entered
into the multivariable model.

The discriminative ability of all studied prog-
nostic scores to predict the outcome of patients
with decompensated cirrhosis was eval uated by
using the area under the receiver operating charac-
teristic curve (ROC). This hasthe true-positive
and false-positive rates on the vertical and hori-
zontal axes, respectively. When the AUC approach-
es 1.0, the model approaches 100% sensitivity and
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specificity. p-value <0.05 was considered statisti-
cally significant. Statistical analysis was conducted
by SPSS (version 23.0 IBM).

Results

This study was conducted on 672 patients ad-
mitted to hospital with complications of end stage
decompensated liver cirrhosis attributed to chronic
HCV infection. Among these patients, 182 patients
died during their hospital stay with overall hospital
mortality rate of (27%).

Table (1), shows demographics of studied pa-
tients at time of their admissions and their relation
to patient's survival or death on univariate analysis.

Different Risk Scores Predicting Mortality of Decompensated Liver Cirrhosis Patients

Three hundred and fourteen patients presented
with upper gastrointestinal bleeding of them 69
patients (22%) died during their hospitalization.
Also, 295 patients presented with hepatic enceph-
alopathy either alone or with other complications
(47.8% mortality), 246 patients had SBP (40.2%
mortality) and 489 patients presented had ascites
(34.7% mortality) during hospitalization.

Univariate analysis of different laboratory pa-
rameters and their relation with patient's survival
revealed that many variables (patients age, serum
total and direct bilirubin, albumin, transaminases,
alkaline phosphatase, INR, serum creatinine, BUN,
serum Naand white cells count) were significant
with mortality (p<0.05), Tables (1,2).

Table (1): Patients' demographics on admission to hospital and its significance with hospital

mortality.

. Total Survived Died p-
Variables (N) N.(%)  N.(%)  N.(%)  vaue
Gender:

Mae 517 (76.9) 369 (71.4) 148(28.6)

Female 155(23.1) 121(78.1) 34 (2190 0.100
UGIB on admission 314 (46.7) 245(78) 69 (22) 0.000**
Frequency of UGIB attacks:

First attack 142 (45) 105 (73.9) 37(26.1) 0.007**

Recurrent attack 172 (55) 140 (81.4) 32(18.6)

Size of esophageal varices:
Small 84 (27) 68 (80.9) 16(19.1) 0.016*
Large 230 (73) 177 (76.9) 53(23.1)
Presence of gastric varices 120 (38) 108 (90) 12 (10) 0.000**
Hepatic encephal opathy on admission:
Yes 295(43.9) 154(52.2) 141 (47.8) 0.000**
No 377 (56.1) 336(68.5) 41 (22.5)
Grade of HE:
Mild grades 71 (34.6) 50(70.4) 21 (29.6) 0.000**
Severe grades 134 (65.4) 69 (51.5) 65 (48.5)
Diagnosis of SBP on admission:
Yes 246 (36.6) 147(59.8) 99 (40.2) 0.120
No 426 (63.4) 343(80.5) 83(19.5)
Presence of ascites on admission:

Yes 498 (74.1) 325(65.3) 173(34.7) 0.012*

No 174(25.9) 165(948) 9 (52
Hepatorenal syndrome 171(25.4) 87 (50.8) 84 (49.1) 0.023*
Ascites degree:

Mild ascites 85 (12.6) 67 (78.8) 18 (21.2) 0.000**

Moderate ascites 320 (47.6) 198(61.9) 122(38.1)

Marked ascites 93 (13.8) 60 (645) 33 (35.5)

CTP score grade:

A 52 (77) 51 (981 1 (19  0.000**

B 116 (17.3) 110(948) 6 (5.2)

C 504 (75.0) 329(65.3) 175(34.7)

Total 672 (100) 490(72.9) 182(27.1)
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Table (2): Clinical and laboratory characteristics of studied patients and comparison between
different risk scores.
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Survived

Died

Variable Total (N=672) N=490 N=182 P
Mean £ SD (range) M(ean + S)D M(ean + S)D value
Age 52.2+10.3 (17-82) 51.6+10 53.7+10.9 0.022*
MELD score 19.2+7.9 (6-48) 16.7+5.6 26.9+85 0.000**
CTP score 11.2+2.7 (5-15) 10.5+£2.5 13218 0.000**
MELD-Nascore 23.7+8.4(6-50) 20.94+6.8 31774 0.000**
ALBI score -1.4+0.8 (-3.4-0.6) -1.5+0.6 -0.9+0.8 0.000**
PALBI score —2.2+0.8 (-4.8-0.2) —2.4+0.7 -1.7+0.8 0.000**
Duration of hospital stay  7.3£5.3 (1-48) 7.2%5 7.5+5.8 0.451
Total bilirubin 5.6+7.9 (0.2-57) 3.7¢5.3 10.7+ 109 0.000**
Direct bilirubin 3.3+5.6 (0.1-38) 19+38 6.917.7 0.000**
Total protein 6.2£1.1(3-10) 6.2+1.1 6.1+11 0.063
Albumin 2.3+0.6 (1-7.6) 2.4+0.6 2.0£05 0.000**
AST 95.8+366.4 (2-6697)  63.5+70.2 182.9+688.3  0.021*
ALT 66.4+144.3 (2-2945)  49.4+43.6 112.1£262.9  0.002**
Alkaline phosphatase 109.9+78.4 (2-957) 100+55.4 136.6+116.2  0.000**
GGT 53.3+65.5 (1-978) 52.6+67.8 55.1+58.9 0.637
INR 1.9+0.79 (1-9.53) 1.7+05 23%12 0.000**
BUN 75.0+£57.7 (4-397) 57.9+35.1 121.3+77.9  0.000**
Creatinine 14+1.1(0-15.4) 11+05 2117 0.000**
Na 130.2+7.7 (93-145) 132.2+6.3 125+8.8 0.000**
K 5.1+8.1(2-9.8) 4.8+35 5.9+14.4 0.311
Hemoglobin 10.0£2.2 (3-19) 9.9+2.1 10.3£2.5 0.057
WBCs 10.1+£7.2 (1.4-69) 8.8+5.9 135+8.9 0.000**
Platelet count 113.3+80.9 (6-652) 112.6+84.3 1151+71.6 0.704

Multivariate analysis for these significant var-
iables revealed that age, total bilirubin, serum
creatinine, blood urea nitrogen (BUN), serum
sodium (Na), INR and white blood cells count
were statistically significant with hospital mortality,
(p<0.05).

On comparing different scores as regard their
discriminative abilities of predicting patient's mor-
tality, MELD, MELD-Naand CTP score had better
Area Under Receiver Operating Curve (AUROC)
than AIBI and PALBI grades (AUROC >0.8).
MELD-Na had dightly better AUROC than MELD
score (0.85 vs. 0.84).

PALBI and ALBI scores had ssimilar AUROC
but PALBI score had better accuracy even more

than MELD score in predicting patient's mortality,
Table (3) and Fig. (2).

The distribution of studied patients at different
MELD score's categoriesis shown in Fig. (1).
Patients were stratified into 6 categories according
to their MELD scores: <10, 10-14, 15-19, 20-24,
25-35 and >35. The mean value of MELD score
was 19.2+7.9 for al studied patients, while mean
MELD was different between patients who survived
than those who died (16.7+5.6 and 26.9+8.5 re-
spectively). The hospital mortality increased sig-
nificantly across different MELD score categories
with 70 patients (84.3%) with MELD score >35
died during hospitalization, (p<0.001), Table (2)
and Fig. (1).

Table (3): Comparison between ROC characteristics as regard prediction of hospital mortality.

Score AUC Cutoff Sensitivity —Specificity — Odds Risk PPV NPV  Accuracy
level % % raio% ratio% @ % % %
MELD score  0.84 16 83 69 19.06 491 78 84 83
CTP score 0.82 1 80 67 11.65 4.26 69 84 80.8
MELD-Na 0.85 26 97 73 9.8 51 77 86 80.0
ALBlgrade 075 -15 91 78 7.73 19 68 67 79
PALBI grade 075 25 91 84 7.87 1.99 57 89 88
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Distribution of patients at different
MELD score categories (n=672)

<10 10-14 15-19 20-24 25-35 =35
MELD score category

Survived died

MELD category  _15  10.14 1519 20-24 2535 >35
N (%)

Survived 46 142 158 102 29 13
(95.8) (92.8) (87.8) (72.9) (42.6) (15.7)

Died 2 1 2 38 39 70
(42) (72) (122) (27.1) (57.4) (84.3)

Fig. (1): Distribution of studied patients at different MELD
score categories.
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Fig. (2): ROCs of different scores as regard hospital mortality.

Discussion

In this study, we evaluated 672 patients with
decompensated liver cirrhosis dueto HCV infection
presented with different complications (gastroin-
testinal bleeding, hepatic encephal opathy, SBP,
HRS and ascites) in order to evaluate the predictive
capabilities of different patients' characteristics

and risk scores as regard patients’ outcome (death
or survival).

Over time, there was many attempts to develop
aclassification system which can characterize the
degree of liver injury and predict prognosis of
patients with liver cirrhosis using objective clinica
and laboratory variables [7].

MELD and CTP scores are the main scores
used for the prediction of prognosis of patients
with liver cirrhosis. Peng et a, reviewed the diag-
nostic accuracy of MELD and CTP scoresin a
large meta-analysis and concluded that there's a
need to develop a new score that can precisely
predict prognosis of patients with liver cirrhosis
[21].

Accordingly, MELD score was modified by
adding serum sodium to its variables [14,15]. More
recently, Johnson, et al., created a novel score, the
ALBI grade, using only two biochemical parame-
ters, serum abumin and total bilirubin levels. This
was initially developed to assess liver condition
in patients with HCC.

Studies had validated this new score in assess-
ment of prognosis and defining management of
patients with HCC [23-26] . Subsequently, studies
validated ALBI grade for patients with chronic
liver diseases in a study conducted on patients with
upper gastrointestinal bleeding [27].

PALBI grade was developed in 2015 by Sasan,
et al. [19] by incorporation of platelet count into
ALBI gradeto predict prognosis of patients with
HCC undergoing curative interventions. Later on,
it was validated on patients presented with compli-
cations of liver cirrhosis [29] .

In this study, we aimed to evaluate predictors
of prognosis of patients presented with complica-
tions of decompensated liver cirrhosis secondary
to HCV infection.

The presence of such complicationsitself and
frequency of its attacks were significant with
hospital mortality. This agreed with many studies
which confirmed that presence of such complica-
tions (e.g. UGIB, HE, SBP, HRS and ascites) is
associated with increased mortality of such patients
[2,29,30] .

On correlating individual patients clinical and
laboratory variables with mortality, patient's age,
serum total and direct bilirubin, albumin, transam-
inases, alkaline phosphatase, INR, serum creatinine,
BUN, serum Na and white cells count were signif-
icant with mortality, (p<0.05). This agrees with
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many studies assuming that deterioration of liver
and kidney functions and hyponatremia are strongly
associated with mortality in patients with end stage
liver disease [31-33].

To evaluate the predictive power of different
scores on predicting prognosis of patients with
complicated liver cirrhosis, univariate analysis
showed strong statistical significance of MELD,
MELD-Na, CTP scores, ALBI and PALBI grades
with hospital mortality of these patients ( p<0.001).

So, for further comparison of discriminative
power of these scores, ROCs of these scores were
plotted and their AUROC, sensitivity, specificity
and accuracy were calculated.

The AUROC versus the hospital mortality for
these scores was not much different between the
MELD (AUC: 0.84) vs. MELD-Na (AUC: 0.85),
or CTP score (AUC: 0.82). But, this was higher
than ALBI (AUC: 0.75) and PALBI grades (AUC:
0.75). But, PALBI grade had better accuracy in
predicting mortality (88%).

Thiswas different from another study when
ALBI grade was evaluated in 626 patients with
decompensated cirrhosis due to HCV during DAA
therapy and it was assumed that ALBI grade may
be an independent risk factor for clinical deterio-
ration and death [18].

In astudy by Oikonomou et a., ALBI grade
was evaluated prospectively in alarge cohort of
patients with stable decompensated cirrhosis of
different etiology. They assumed that ALBI grade
had discriminative ability (AUC: 0.695), better
than CTP score (AUC: 0.611) and rather compara-
bleto that of MELD score (AUC: 0.72), regarding
the long-term outcome (death or LT) [34].

They also examined PALBI on a cohort of 325
stable decompensated patients which revealed that
PALBI was an important risk factor (HR: 2.06,
95% CI [1.47-2.9], p<0.001) associated with pa-
tients outcome [34].

When PALBI grade was validated by Liu et al.,
it had good prognostic power in differentiating
patients survival (higher AUC values compared
with MELD, CTP, and ALBI grade, al p<0.05)
[29].

In another study, the PALBI had better discrim-
inative ability for short term mortality than CTP
score (AUC: 0.847 vs. 0.672, p<0.001) [20].

Our explanation of such result is that these
large number of these patients with end stage liver
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disease had increased serum creatinine which
increased the predictive power of MELD score
and in addition to low serum sodium which also
affected MELD-Na predictive power. These patients
had ascites, hepatic encephal opathy and coagul op-
athy which markedly increased CTP score predic-
tive capability for short term mortality.

Patients with MEL D score >35 had the worst
survival rate among patients (70 of them died
(84.3%) during hospitalization, p<0.00 1). Thiswas
similar to astudy by Ling et al., who found that
patients with MEL D >39 before liver transplanta-
tion carried the worst survival [35].

Finally, we confirm there are restrictions of
thisstudy asit isasingle center study and patients
due to other etiologies should be included. Also,
ALBI and PALBI grades are valuable scores which
can predict prognosis of patients with decompen-
sated cirrhosis but there's need of further researches
to be confirmed.

Conclusion:

MELD-Naand MELD scores are good predic-
torsfor prognosis of patients with decompensated
liver cirrhosis. But, ALBI and PALBI grade are
promising scores which needs more validation.
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