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Abstract

It is very important for patients with spontaneous bacterial peritonitis (SBP) to assess the length of survival and the
risk of death, primarily because of the wide range of potential complications that can lead to multisystem organ failure
and fatal outcome. The aim of this study was to determine the predictive potential of MELD and Child-Turcotte-Pugh
II score for SBP in patients with cirrhosis and ascites. Material and methods: The study was designed as a prospectiveanalytical-observational and was conducted at the University Clinic for Gastroenterohepatology in Skopje for a
period of one year. The study population included 70 hospitalized patients with established liver cirrhosis, regardless
of etiology, divided into two groups, 35 patients with SBP and 35 non-SBP. Prognostic scores in patients with liver
cirrhosis and ascites: MELD score, according to the formula: MELD = [(0.957 x Ln Creatinin) + (0.378 x Ln Bilirubin) +
(1.12 x Ln INR) + (0.643) x 10]. The Child-Turcotte-Pugh II score includes 6 parameters: serum albumin and bilirubin,
amount of ascites, degree of encephalopathy ( HE), prothrombin time (PT) and serum creatinine, and assessment of
the degree of hepatic encephalopathy according to the West Haven criteria. Results: The average value of the MELD
score in patients with SBP was 22.6 ± 8.27 and in non-SBP the average value was lower - 17.83±5.87. According to the
Mann-Whitney U test, the difference between the mean values was statistically significant for p <0.05 (z = 2.41; p =
0.015). A score of 30 to 39 was registered in 25.7% of patients with SBP, and only in 2.9% in non-SBP; the percentage
difference was statistically significant for p <0.05 (Difference test, p = 0.0064 ). Patients with SBP had an average ChildPugh score of 13.09 ± 2.48 or 100.0% C-class points. In patients with non-SBP, an average child-Pugh score of 9.63 ± 1.62
was recorded, or class B in 65.7% and class C in 34.3%. The percentage difference was statistically significant for p <0.05
(Difference test, p = 0.000000). According to the Mann-Whitney U test, the difference between the mean values was
statistically significant for p <0.05 (z = -5.44; p = 0.00001). ROC analysis indicated that the Child-Turcotte-Pugh II score
contributed to the diagnosis of SBP - 90.7% (p = 0.000) (excellent predictor), closer to the ideal value of 1.0 and above the
worst value of 0.5. ROC analysis indicated that the MELD score did not contribute to the diagnosis of SBP - 66.7% (p =
0.017) (weak predictor), closer to the worst value of 0.5. Conclusion:Our research confirmed that SBP occurs in patients
with severe hepatic dysfunction calculated according to the CTP II score and MELD score. Mean value of the MELD
score in patients with SBP was higher then in patients with non-SBP. On the other hand all patients with SBP had an
average CTP II score, C-class points, while the largest percentage of patients with non-SBP were class B-class points.
MELD score is a weak predictor of SBP. The best predictor for predicting SBP is the CTP II score (rank C).
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Поради широкиот спектар на потенцијални компликации кои може да доведат до мултисистемско органско
попуштање и смрт, многу е важно кај пациентите со спонтан бактериски перитонитис (СБП) да се направи
проценка на должината на преживување и ризикот од смртен исход. Целта на трудот беше да се одреди предиктивниот потенцијал на MELD и Child-Turcotte-Pugh II скорот (CTP II) за СБП кај пациентите со црнодробна
цироза и асцит. Материјал и методи: Студијата беше дизајнирана како проспективно-аналитичко-опсервациска
и се спроведе на Универзитетската клиника за гастроентерохепатологија во Скопје во период од една година.
Студиска популација беа хоспитализирани пациенти со етаблирана црнодробна цироза, без оглед на етиологијата, вкупно 70 пациенти, поделени во две групи, 35 пациенти со СБП и 35 без СБП. Прогностички скорови кај
пациенти со црнодробна цироза и асцит: MELD скор, според формулата: MELD = [(0,957 х Ln Creatinin) + (0,378
х Ln Bilirubin) + (1,12 х Ln INR) + (0,643) х 10]. СТП II скор вклучува 6 параметри: албумин и билирубин во серум,
количина на асцит, степен на енцефалопатија, протромбинско време (ПВ) и креатинин во серум, а проценка на
степенот на хепатална енцефалопатија(HE) со West-Haven-овите критериуми. Резултати: Просечната вредност на
MELD скорот кај пациентите со СБП изнесуваше 22,6±8,27 а кај оние без СБП просечната вредност беше пониска
и изнесуваше 17,83±5,87. Според Mann-Whitney U тестот, разликата помеѓу просечните вредности беше статистички сигнификантна за p<0,05 (z =2,41; p=0,015). Вредност на скорот од 30 до 39 беше регистрирана кај 25,7% од
пациентите со СБП, а само кај 2,9% од оние без СБП; процентуалната разлика беше статистички сигнификантна
за p<0,05 (Difference тест, p=0,0064).Кај пациентите со СБП беше регистрирана просечна вредност на CTP II скорот од 13,09±2,48 или во поени 100,0%, класа C. Кај пациентите без СБП беше регистрирана просечна вредност на
CTP II скорот од 9,63±1,62 или класа B кај 65,7% и класа C кај 34,3%. Процентуалната разлика беше статистички
сигнификантна за p<0,05 (Difference тест, p=0,000000). Според Mann-Whitney U тестот, разликата помеѓу просечните вредности беше статистички сигнификантна за p<0,05 (z =-5,44; p=0,00001).ROC-анализата покажа дека CTP
II скорот придонесува за дијагностицирање на СБП - 90,7% (p = 0,000) (одличен предиктор), поблизу до идеалната
вредност од 1,0 и над најлошата вредност од 0,5.ROC-анализата покажа дека MELD скорот не придонесува за
дијагностицирање на СБП со 66,7% (p = 0,017) (слаб предиктор), поблизу e до најлошата вредност од 0,5. Заклучок:Нашето истражување потврди дека СБП се јавува кај пациенти со тешка хепатална дисфункција пресметана
според CTP II и MELD скорот. Средната вредност на MELD скорот кај пациенти со СБП беше поголема отколку
кај пациенти со не-СБП. Од друга страна, сите пациенти со СБП имаа просечна вредност на CTP II, C-класа,
додека најголем процент од пациентите со не-СБП беа B-класа. MELD скорот е слаб предиктор за СБП. Најдобар
предиктор за предвидување на СБП е CTP II (ранг C) скор.
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Introduction
It is very important for patients with
spontaneous bacterial peritonitis
(SBP) to assess the length of survival
and the risk of death, primarily because of the wide range of potential
complications that can lead to multisystem organ failure and fatal outcome. Prognostic scores, expressed in
numerical values, assess the severity
of the current condition using mathematical models and are especially
important in transplant medicine
(priority for hepatic transplantation).
The Child-Turcotte-Pugh score (CTP
score) includes five parameters: albumin and bilirubin in the blood,
amount of ascites, degree of hepatic
encephalopathy, and prothrombin
time (PТ)1-3. The last three decades
have shown that this score is a good
prognostic indicator for the survival
of patients with alcoholic and posthepatic cirrhosis, primary biliary
cirrhosis, primary sclerosing cholangitis, and Budd-Chiari syndrome 4-7.
According to critics, the disadvantage
of this score is the inaccuracy that
can occur due to the two descriptive parameters: quantification of
ascites and hepatic encephalopathy
(HE), which values depend on the experience and personal assessment of
the examiner. They also stressed that
this score is insufficiently accurate in
distinguishing the true clinical significance of category C, not including
renal laboratory parameters in the
evaluation of patients, primarily due
to the development of hepatorenal
syndrome in patients with terminal
disease as a major factor for lethal
outcome8,9.

el. According to this score, numerical
values (points) are added to the baseline values of the CTP score: 0 points
for a creatinine value less than 114.92
µolmol / L, 2 points for a creatinine
value of 114.92-159.12 µolmol / L and
4 for a creatinine value greater than
159.12 µolmol / L. Analyses showed
that the remodeled CTP score was
better than the baseline CTP score
in predicting HP, but with the same
prognostic value in predicting other
complications as the baseline CTP
score. The significance of the CTP
score in terms of survival has been
well studied and its grades are: A (5-7
points) - with a median annual survival of 95%, B (7-9 points) - with a
median annual survival of 80% and C
(10-15 points) - with a median annual
survival of 45%11.
The MELD Score (Model for End Stage
Liver Disease) first appeared in 1999
to assess survival in patients with
transjugated
portosystem
shunt
(TIPS)12. In the following years the
MELD score proved to be a good predictor of short-term survival, a major
mortality predictor regardless of etiology and has been officially accepted
for assessment of patients undergoing potential cadaveric transplantation13,14. In the United States and Europe, this model is used to predict
the three-month survival of patients
waiting on a liver transplant list 15-17.
According to the original formula,
the MELD score is a mathematical
formula that includes: serum bilirubin, serum creatinine and INR.MELD
= 9.57 x ln (creatinine mg / dl) + 3.78 x
ln (bilirubin mg / dl) + 11, 2 x ln (INR)
+ 6.43.

Aim of the paper was to determine
In order to overcome these problems,
the predictive potential of MELD and
Angermayr et al.10performed remodCTP II score for SBP in patients with
eling of the CTP score by including a
cirrhosis and ascites.
new parameter, serum creatinine lev-
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Material and methods
The study was designed as a prospective-analytical-observational and was
conducted at the University Clinic for
Gastroenterohepatology in Skopje for
a period of one year. The study population included hospitalized patients
with established liver cirrhosis, regardless of etiology; 70 patients, divided into two groups, 35 patients with
SBP and 35 non-SBP, with similar demographic characteristics as the SBP
group with sterile ascites, in which
all variables were examined. as in the
study group. The selection of patients
who were included in the study was
conducted according to pre-determined inclusion and exclusion criteria. Inclusion criteria: patients with
cirrhosis of the liver regardless of
etiology, age> 18–70 years. Exclusion
criteria: age <18 years, acute liver
failure, recent abdominal surgery (<3
months), infectious pleural effusion,
peritoneal carcinomatosis, haemorrhagic ascites (of any origin), hepatocellular carcinoma, immunocompromised patients and those receiving
antibiotics for at least 2 weeks prior
to enrollment, patients taking nonsteroidal anti-inflammatory drugs
(NSAIDs), oral contraceptives and anticoagulants.
The study included patients with previously signed informed consent (for
the examinations they underwent).
Polymorphonuclear cells (PMNC)
number was determined directly
from the non-centrifuged part of the
ascites. 3 ml of fluid was placed in
an EDTA test tube to assess the total
number of cells and PMN cells, counting by using the Sysmex KxN 21 automatic cell counter-model. Paracentesis was performed under aseptic
conditions in a patient placed in a supine position and puncture was made
in the left or right lower abdomen

quadrant, with ultrasound imaging
(no patient had complications associated with diagnostic paracentesis).
All samples for diagnostic testing
were immediately sent to the Central
Clinical Laboratory. Five mL of ascites was used for automatic counting
of PMNK, and at the same time for
the needs of biochemical analysis of
blood venipuncture of 10 mL of blood
was performed. By ultrasonographic examination of the abdomen (ultrasonographic apparatus Samsung
Acuson x 300, CH5-2 MHz convex
probe), morphological and circulatory disorders within liver cirrhosis
were noted. Quantification of ascites
was performed by US examination:
no ascites, minimum amount of ascites, medium amount of ascites and
large amount of ascites. Prognostic
scores in patients with liver cirrhosis
and ascites: MELD score, according to
the formula: MELD = [(0.957 x Ln Creatinin) + (0.378 x Ln Bilirubin) + (1.12 x
Ln INR) + (0.643) x 10]. The CTP II score
includes 6 parameters: serum albumin and bilirubin, amount of ascites,
degree of encephalopathy, PV and
serum creatinine, and assessment of
the degree of hepatic encephalopathy
according to the West Haven criteria.
Quantification of the degree of hepatic encephalopathy was performed
using the West-Haven scale: zero degree (minimal encephalopathy without detectable changes in personality, behavior, memory, concentration,
intellectual functions and coordination and asterixis absent). Frst degree
(hypersomnia, insomnia, changes in
affect, euphoria, depression, irritability, confusion, slowness), second
degree (lethargy, apathy, disorientation in time, visible asterixis, visible
change in personality), third degree
(somnolence, disorientation in time
and space, amnesia, more severe
confusion, unrelated speech), fourth
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degree: coma without response to external stimuli.

Skopje. The collected data was processed using the statistical program
Criteria for spontaneous bacterial SPSS 20 and Statistica for Windows,
peritonitis: clinical picture, PMNC version10.
number in ascites ≥250 / 1 mL and /
or PMNC number <250 / in 1 mL asResults
cites fluid, with one bacterial species
The mean value of the MELD
isolated in microbial culture (CNNA).
score
in
patients with SBP was 22.6 ±
After prior acquaintance with the
structure, content and purpose of the 8.27 and in non-SBP the mean value
study, as a condition for participation was lower at 17.83 ± 5.87. According to
in it, the patients signed the offered the Mann-Whitney U test, the differinformed consent. The study proto- ence between the mean values was
col was in line with the ethical prin- statistically significant for p <0.05 (z =
ciples of the Helsinki Declaration. 2.41; p = 0.015). A score of 30 to 39 was
The protocol and informed consent registered in 25.7% of patients with
were submitted for consideration SBP, and only in 2.9% of non-SBP; the
and approved by the Ethics Commis- percentage difference was statisticalsion of the Faculty of Medicine at the ly significant for p <0.05 (Difference
Ss. Cyril and Methodius Universityin test, p = 0.0064 ) (Tab. 1).
Table 1. The prevalence of MELD score in both groups

MELDscore

SBP
N

Non-SBP
%

број

%

>40

0

0

30-39

9

25.7

1

2.9

20-29

12

34.3

13

37.1

10-19

13

37.1

17

48.6

<9

1

2.9

4

11.4

total

35

100.0

35

100.0

Patients with SBP had an average
CTP II score of 13.09 ± 2.48 or 100.0%
C-class points. In patients with nonSBP, an average CTP II score of 9.63 ±
1.62 was recorded, or class B in 65.7%
and class C in 34.3%. The percentage
difference was statistically signifi-
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cant for p <0.05 (Difference test, p =
0.000000) (Tab. 2). According to the
Mann-Whitney U test, the difference
between the mean values was statistically significant for p <0.05 (z = -5.44;
p = 0.00001).
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Table 2. The prevalence of CTP II score in both groups

points

class

SBP
N

5–6

A

7–9

B

10–15

C

35

Non-SBP
%

100.0

број

%

23

65.7

12

34.3

ROC analysis indicated that the CTP predictor), closer to the ideal value of
II score contributed to the diagnosis 1.0 and above the worst value of 0.5
of SBP - 90.7% (p = 0.000) (excellent (Fig. 1).

Figure 1. ROC curve of CTP II score as a predictor for SBP

ROC analysis indicated that the MELD score did not contribute to the diagnosis of
SBP with 66.7% (p = 0.017) (weak predictor), closer to the worst value of 0.5 (Fig. 2).

Figure 2. ROC curve of MELD score as a predictor for SBP
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Discussion
The study of prognostic scores in the
prediction and prognosis of individual complications of cirrhosis has confirmed their role in clinical practice
and simplified access to this vulnerable group of patients. Thanopoulou
et al.17 in their study focused on these
clinically simple prognostic assessors. The authors encouraged the introduction of diagnostic paracentesis
into the daily routine of all patients
with ascites, with the aim of early
diagnosis of asymptomatic forms of
SBP. Significant prognostic factors
for SBP in this study were: the number of PMNCs in ascites, serum bilirubin levels, and renal function status,
and the recurrence of SBP depended
on the value of the CTP score.
In our study all patients with SBP
were categorized in class C on CTP
II score (100.0%) with a mean value
of 13.09 ± 2.40, while in the non-SBP
group the mean value was 9.63 ± 1.26
(B score: 65.7% and C score: 34.3% (p
= 0.000000). The mean values of the
MELD score in patients with SBP were
22.60 ± 8.27 versus 17.83 ± 5.87 in patients with non-SBP (p = 0.0064). The
analysis of the results of this segment
by our judge can be based on the advantage of the CTP II score over the
MELD score in the group of patients
with SBP. CTP II contains a calculated
amount of ascites and creatinine in
serum, and has been shown to be the
best predictor of SBP, in contrast to
the MELD score which has not been
shown to be a good predictor of this
condition.According to the ROC analysis, the CTP II score is an excellent
predictor of SBP (90.7%) (p = 0.000).

lated conditions and ascites consequences. The prevalence of SBP is
higher in patients with severe liver
cirrhosis calculated according to
the CTP score (class C from 50.3% to
100%), presented in several studies 1823
. The prospective Haddad 24 study
included 148 asymptomatic patients
with cirrhosis and refractory ascites.
SBP was detected in only 23 patients
(3.3%), confirming the low prevalence
of SBP in asymptomatic patients with
cirrhosis of the liver, while the incidence of SBP was not associated with
the severity of liver disease assessed
by MELD. Patients on the transplant
list have a lower rate of SBP and have
significantly higher MELD scores, so
the development of SBP is not related
to the value of the MELD score but to
clinical status and refractory ascites
and the need for repetitive paracentesis.
One of the reasons for the low rate
of SBP is explained by the fact that in
today’s conditions, thanks to the appropriate equipment and human resources necessary for proper and successful paracentesis, errors are very
rare. Also Zhang et al.25, who treated
a larger population of patients, did
not find any score that would be convincing in the SBP prediction. The
study only confirmed that patients
with SBP had a higher risk of death
than non-SBP. In our analysis, the
MELD score proved to be a weak predictor for diagnosing SBP with 66.7%
(p = 0.017), but several other studies
have emphasized its predictive value.
Namely, according to them, with each
increase of the MELD score, the risk
for SBP increases.

Thus, according to Obstein KL. 26
Thus, our study confirmed that the
that risk increases by 11%, and acMELD score requires additional data
cording to Gayatri AA. 27by 30.6%.
on the amount of ascites to become
Some authors even suggested that paan accurate predictor of ascites-retients with moderate liver cirrhosis
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and ascites with MELD score 20 start
a preventive antibiotic treatment 28.
Desai et al. 29 focused their research
on finding the ideal score that would
be predictive of persistent STD. The
results showed that the MELD score
with values greater than 25 had the
5.
highest predictive power compared
to other prognostic scores.

Conclusion
Our research confirmed that SBP occurs in patients with severe hepatic 6.
dysfunction calculated according to
the CTP II score and MELD score.
Mean value of the MELD score in patients with SBP was higher then in
patients with non-SBP. On the other
7.
hand all patients with SBP had an
average CTP II score, C-class points,
while the largest percentage of patients with non-SBP were class Bclass points. MELD score is a weak
predictor of SBP. The best predictor
for predicting SBP is the CTP II score 8.
(rank C).
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