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ABSTRACT 

Aim To evaluate the easily available laboratory and clinical mar-
kers in patients with decompensated cirrhosis and compare their 
prognostic value.

Methods The study sample included a group of 80 patients with an 
established diagnosis of decompensated cirrhosis, hspitalizsed at 
the Department of Gastroenterohepatology, Clinical Center of the 
University of Sarajevo, between 2009 and 2011, followed up for 
6 months either as outpatients or through repeated hspitalizsation.  
It was estimated that the accuracy (c-index) of the six variables, 
laboratory (serum bilirubin, creatinine, International Normalised 
Ratio (INR) and albumine) and clinical variables (hepatic encep-
halopathy and ascites) reflect the function of the liver in their abi-
lity to predict 6-month mortality. 

Results Laboratory values of serum creatinine equvivalent to 
the area under the receiver operating characteristic curve (AUC)  
0.787, 95% CI 0,667-0,898), serum bilirubin (0.701 95% CI 0,582-
0,820), INR (0.647 95% CI 0,526-0,768) and clinical parameter 
ascites (0.7 95%CI 0,598-0,827), showed a statistically significant 
prognostic accuracy in predicting six-month mortality, but none of 
the parameters showed excellent diagnostic accuracy .

Conclusion Serum creatinine had the best diagnostic accuracy in 
predicting 6-month mortality in patients with decompensated cirr-
hosis and as easily available variable which could be used as pre-
dictive parameter in early prognostic assessment ofliver cirrhosis. 
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INTRODuCTION

Prognostic assessment in patients with any chro-
nic disease is an important part of the process of 
determining the choice of therapy (1). Many dif-
ferent factors need to be considered: the diagnosis, 
natural course of the disease, the stage, the activity 
and, very importantly, athe probable effect of any 
therapeutic measures taken during the course of the 
disease (2). The poor survival of patients with de-
compensated cirrhosis has driven physicians to se-
arch for good prognostic markers (3). The need for 
improvement in the accuracy of prognosis emer-
ged in the era of the expansion of orthotopic liver 
transplantation (OLT) and the discrepancy between 
the number of potential candidates and donor livers 
(3,4). Thus, the main objective of prognostic mar-
kers in cirrhotic patients is to estimate the probabi-
lity of death within the given time interval (5).
The prognostic indicators may be different in the 
early and the late phases of the disease (6). In 
the early phases, the disease activity (hepatocyte 
necrosis and inflammon) will be indicated by the 
degree of elevation of liver cells enzymes like 
aspartate aminotransferase (AST) or alanine ami-
notransverase (ALT) end the eleon of immuno-
globulins in the serum (2,6). In the late phase, the 
most important indicators of an advanced stage 
of the disease with decreased functional capacity 
and structural alternations (cirrhosis and hepatic 
decompensation) are increase of serum bilirubin, 
decrease in serum albumin, prolongation in prot-
hrombine time, occurrence of jaundice, ascites, 
gastroesophageal varices, variceal bleeding, en-
cephalopathy and an increase in serum creatinine 
(2,6). At present, the scores applied and used for 
the prognostic assessment of the course of the di-
sease in patients with chronic liver disease and its 
outcome are the Child-Pugh, the Model of End 
Stage Liver Disease  (MELD) and the Mayo risk 
score for primary biliary cirrhosis (7-10). 
The variables included in these prognostic scores 
are often considered as reflecting the synthetic 
(albumin and protrombin) and elimination (bili-
rbin) functions of the liver  and are often indica-
tors of the late-stage disease (11).
A number of studies have emphasized the decisive 
influence of renal function in the course of cirrho-
sis (12-15). As an example of the importance of 
a creatinine, it should be noted that the value of 

the creatinine is more than twice as high as that of 
bilirubin in MELD (15). Some other studies have 
shown that markers of portal hypertension and 
complication o liver cirrhosis, including oesop-
hageal varices (16,17), portal blood velocity (18), 
and hepatic venous pressure gradient (19) have a 
predictive value.  Hepatic encephalopathy can be 
disabling for patients and can affect their quality 
of life (20). Ascites and/or low serum Na concen-
tration as manifestations of advanced haemodyna-
mic derangement of cirrhosis, were also found to 
be significantly associated with mortality on the 
transplantation list (21,22). 
The primary aim of this study was to identify and 
compare the predictive values of widely accessi-
ble laboratory and clinical markers used in clinical 
practice, which was were not evaluated previously 
in patients with decompensated liver cirrhosis with 
different etiologies. The specific objective was to 
analyse the parameters easily available and nor-
mally used in our daily clinical practice, specifically 
in terms of their potential for assessing the stage of 
the disease and the survival rate of the patients, and 
thus also in terms of their value in deciding on the 
type of treatment in compliance with the actual ca-
pacity of the remaining liver function The second 
aim was to analysze the parameters of synthetic and 
excretory function of the liver in terms of their si-
gnificance in assessing the mortality rate of patients 
with liver cirrhosis for the purpose of better selecti-
on of the most appropriate course of treatment.

PATIENTS AND METhODS

The study included 80 patients with decompen-
sated liver cirrhosis who were hospitalised at the 
Department of Gastroenterohepatology, Univer-
sity Clinical Centre Sarajevo, Bosnia Herzego-
vina, between 2009 and 2011, an who had a fo-
llow-up for a 6 -month period. The patients were 
followed up either as outpatients or through repe-
ated hospitalisation.  The outcome was assessed 
as the 6-month mortality. Some of these patients 
had been included in a previous study.
The diagnosis of decompensated cirrhosis was 
based on clinical and laboratory investigation, 
previous histological and radiological signs of 
cirrhosis with at least one sign of liver decom-
pensation, e.g., variceal hemorrhage, ascites, 
spontaneous bacterial peritonitis, hepatic encep-
halopathy, hepatorenal syndrome.  
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In compliance with our standard practice, a detailed 
medical history was established for all the patients 
including the cause of the cirrhosis, the cause of ad-
mission, first and previous signs of decompensation 
and complications of cirrhosis. Physical examinati-
on and biochemical assessment was conducted on 
the day of admission and it included a wide spec-
trum of laboratory tests. Six variables were inclu-
ded in the analysis: laboratory parameters of serum 
creatinine, bilirubin, INR, albumin and clinical 
markers of ascites and hepatic encephalopathy.
As for the admission data, the stage of the cirr-
hosis was estimated using the Child Pugh classi-
fication (7,8). The severity of hepatic encephalo-
pathy was graded with the West Haven Criteria; 
based on the level of impairment of autonomy, 
changes in consciousness, intellectual function, 
behavior, and the dependence on therapy (23).
Ascites evaluation was performed ultrasonograp-
hically. Classification of ascites was performed 
on the basis of a quantitative criterion according 
to the International Ascites Club (24): grade 1 is 
none or mild ascites only detectable by ultraso-
und, grade 2 ascites moderate ascites treatable 
with restriction of sodium and uretics, grade 3 
ascites large or gross ascites with marked ab-
dominal distention treated with large –volume 
paracentesis (24,25). Diagnostic and therapeutic 
paracentesis were performed when necessary.
Data collection and analyses were undertaken 
in compliance with the ethical guidelines of the 
1975 Helsinki Declaration and under the guidan-
ce of the Ethics Committee at University Clinical 
Center  Sarajevo where the study was performed. 
Statistical analyses were included the compari-
son of the accuracy of the three scores as pre-
dictors of mortality in the follow-up period, the 
concordance c statistics (area under the receiver 
operating curves (ROC) was calculated. This 
statistics might vary from 0-1, with 1 indicating 
perfect discrimination and 0.5 indicating what 
was experienced by chance alone. A p< 0.05 
was considered statistically significant.

RESuLTS

The clinical and biochemical characteristics of 
the sample population are shown in Table 1.
Of all 80 patients, the majority was males, 50 
(62%). Hepatitis B virus, 28 (35%), alcoholic ci-
rrhosis, 25 (31.25%) and hepatitis C, 10 (12.5%), 

related cirrhois were the principal disease aetio-
logies (Table 1).

Variable N (%) of 
patients Mean (RV)*

Age   (years) 80 57,93 (20-78)
Sex, males 50 (62%)
Cause of cirrhosis (No, % of patients)
Hepatitis B 28 (35%)
Alcohol 25 (31.25%)
Hepatitis C 10 (12.5%)
Alcohol plus hepatitis B or hepatitis C 3 (3.75%)
Autoimmune disorders 2 (2.5%)
Others (cardial cirrhosis) 4 (5%)
Unknown (No, % of patients) 8 (10%)
Biochemical results
Bilirubin (µmol/l) 55.313 (7-254)
Albumin (g/L) 29.638 (18-43)
INR 1.472 (1.04-2.66)
Clinical results (No, % of patients)
Ascites 
Grade 1 26 (32.5%)
Grade 2 21 (26.3%)
Grade 3 33 (41.3%)
Encephalopathy   
None 47 (58.8%)
Treatable 26 (32.5%)
Refractory 7 (8.8%)
Child Pugh class (No, % of patients) 9 (5-14)
A (5-6) 9 (11.3%)
B (7-9) 41 (51.5%)
C (10-15) 30 (37.5%)

Table 1. Demographic, etiologic, clinical and biochemical 
features of the study population

Mean (RV),  range of variation; INR, international normalized ratio

Parameters
Area under the 
ROC curve– c 

statistics

Standard 
error p

95% Confi-
dence interval 

for c
Laboratory parameters
Creatinine 0.787 0.056 0.000 0.677 0.898
Bilirubin 0.701 0.061 0.003 0.582 0.820
INR 0.647 0.062 0.030 0.526 0.768
Albumin 0.583 0.067 0.220 0.452 0.714
Clinical parameters
Ascites 0.712 0.058 0.002 0.598 0.827
Encephalopathy 0.578 0.069 0.250 0.443 0.712

Table 2. Sensitivity and specificity for laboratory and clinical 
parameters in the prediction of 6-months mortality

The predictive accuracy is based on the area under the ROC curve.
INR, international normalized ratio

The Child Pugh score divided the patients with diffe-
rent stages of cirrhosis into three classes with signi-
ficantly different anticipated survival rates. The cirr-
hosis at the time of referral was relativanced, with 41 
(51.5%) of the patients having Child B cirrhosis, and 
30 (37.5%) with Child C cirrhosis. Severe refractory 
ascites was present in 33 (41.3 %) patients.
Both laboratory (Table 2, Figures 1 and 2.) and cli-
nical parameters in their accuracy to predict 6-mon-
th mortality was compared (Table 2, Figure 3).
Albumin as a laboratory parameter was tested in 
terms of the survival rate, since its greater value 
means a greater likelihood of survival. As for other 
parameters, their greater value means a greater like-
lihood of death – they were thus tested differently. 
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In the group of laboratory parameters, creatinine 
had the highest c value, 0.787 (95%CI 0.667-0.898) 
(Table 2, Figure 1) and thus the highest sensitivity 
in the prediction of 6-month mortaliy out of all 
the parameters analysed. Albumin as a laboratory 
parameter had the lowest c value, 0.585 (95%CI 
0.452-0714), and the lowest sensitivity, which was 
not statistically significant (Table 2, Figure 2)
The analysis of the prognostic strenghth of clini-
cal parameters of ascites and encephalopathy have 
shown that encephalopathy had no statistically si-
gnificant value in the prediction of 6-month mortali-
ty (c=0.578) (95%CI 0.443-0.72) (Table 2, Figure 3)

Figure 1. Comparison of Receiver Operating Characteristic 
(ROC) curves with 6-month mortality as an end-point for labo-
ratory parameters of creatinine, bilirubine and INR
The areas under the curve (AUC) was 0.787 for creatinine, 0.701 
for bilirubin, and 0.647 for INR, which was statistically significant
INR, international normalized ratio

Figure 2. Receiver Operating Characteristic (ROC) curve for 
laboratory parameters of albumin
Albumin as a laboratory parameter was tested in terms of the 
survival rate, since its greater value means a greater likelihood 
of survival

Figure 3. Receiver Operating Characteristic (ROC) curves with 
6 months mortality as an end point for clinical parameters as-
cites and encephalopathy

DISCuSSION

The establishment of prognostic factors is the key 
tool towards evaluating clinical intervention in 
any disease (1). In our study, the predictive value 
of baseline patient characteristics and the determi-
nation of clinical and biochemical variables were 
evaluated in a study population of 80 hospitaliszed 
patients, and followed through outpatient clinics 
during the period 2009-2011. Serum creatinine le-
vel was proved to be an independent predictor of 
survival in cirrhotic patients during the natural co-
urse of the disease as well as during acute compli-
cation (12, 26). In patients with liver cirrhosis and 
a high Child Pugh class, the impact of impaired re-
nal function in survival is wel known (12, 21). An-
gemayr B. et al. has showed that a level of serum 
creatinine correlated with survival in patients with 
apparently normal renal function (serum creatini-
ne in the normal range) (13). In our study, the re-
sults showed that serum creatinine level were the 
strongest predictor of 6-month mortality, which 
correlates with results of other studies (13). Also, 
the analysis yielded other laboratory variables 
of bilirubin and INR, as well as clinical variable 
of ascites, as statistically significant independent 
predictors of 6-month mortality. Serum albumin 
value as well as the clinical value of hepatic en-
cephalopathy did not correlatede significantly 
with 6-month mortality. Although laboratory and 
clinical values were able to predict the survival of 
our patients, they presented several shortcomings.
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SAŽETAK
Cilj  Evaluacija lako dostupnih laboratorijskih i kliničkih markera, te usporedba njihove prognostičke 
vrijednosti kod pacijenata s dekompenziranom cirozom.
Metodologija  Studija je obuhvatila 80 pacijenata s dekompenziranom cirozom jetre hospitaliziranih 
na Klinici za gastroenterohepatologiju KCU-a Sarajevo, u periodu od 2009. do 2011. godine, praće-
nih tokom 6 mjeseci kroz Savjetovalište Klinike i tokom rehospitalizacije. Određena je prognostička 
vrijednost šest parametara, laboratorijskih (serumska vrijednosti bilirubina, kreatinina, International 
Normalised Ratio, INR, te albumina) i kliničkih (hepatična encefalopatija i ascites), u procjeni smrtnosti 
u šestomjesečnom periodu.  
Rezultati  Laboratorijske vrijednosti serumskog kreatinina (0,787 95%CI 0,667-0,898), bilirubina 
(0,701 95% CI 0,582-0,820), INR-a (0,647 95% CI 0,526-0,768) i kliničkog parametra ascitesa (0,712 
95%CI 0.598-0,827), pokazale su statistički značajnu tačnost u procjeni šestomjesečne smrtnosti, ali 
niti jedan od parametara nije pokazao izvrsnu prognostičku vrijednost.
Zaključak  U analiziranoj populaciji pacijenata serumska vrijednost kreatinina pokazala je najjaču pro-
gnostičku vrijednost u procjeni šestomjesečne smrtnosti kod pacijenata s dekompenziranom cirozom, 
te kao lako dostupna varijabla može biti korištena kao prognostički parametar za ranu procjenu stadija 
bolesti kod bolesnika s cirozom jetre.
Ključne riječi: laboratorijski parametri, klinički parparametri, prognoza, smrtnost


