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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
[T 'score for SBP in patients with cirrhosis and ascites. 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 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 = [(0957 x Ln Creatinin) + (0.378 x Ln Bilirubin) +
(112 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 226 + 827 and in non-SBP the average value was lower - 1783+5.87 According to the
Mann-Whitney U test, the difference between the mean values was statistically significant for p <005 (z = 241, p =
0.015). A score of 30 to 39 was registered in 257% 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 = 00064 ). Patients with SBP had an average Child-
Pugh score of 13.09 + 248 or 100.0% C-class points. In patients with non-SBP, an average child-Pugh score of 963 + 1.62
was recorded, or class Bin 657% 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 = -544; 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 Il 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 Il score (rank C).
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NsBagok

[lopa/iut MMPOKKMOT CrieKTap Ha MOTeHjaTHA KOMILTUKALIN KO MOJKe JIa JIOBEJIAT [0 MY/ITUCUCTEMCKO OPraHCcko
TOMYIITARE 11 CMPT, MHOTY € BaKHO Kaj MaleHTiTe co criontaH bakrepucki repurorumic (CI) fa ce Harpasn
TpOLIEHKA Ha O/KMHATA Ha TIPEKMBYBarbe M PUSUKOT Off CMpTeH rexofi, Lenra Ha TpyzioT Oellie fja ce ofiper mpe-
nukrusauoT riotertwjat Ha MELD u Child-Turcotte-Pugh II ckopor (CTP 1) 33 CBIT kaj naterTite co pHoapodHa
1Mpo3a i actr. Marepujar u metopu: Cryjijara betiie /3ajHIpaHa Kako MPOCTIeKTUBHO-aHAATUKO-OTICEPBALIMCKa
11 Ce CIIPOBeJie Ha YHUBEp3UTeTCKaTa KIMHUKA 32 FacTpoeHTepoxeratosiornja Bo CKorje BO MepUOf OF} ejHa TOfHa.
Crymwcka ony/iaipja 6ea XoCmUTa3MPaHi MALMEHTH co eTabmipata LpHOIpoOHa 1i1po3a, Oe3 oryef Ha eTHosIo-
rujata, BKYNHO 70 TalMeHTH, TofierieHu Bo fige rpyiiu, 35 marmentyt co CBITu 35 6e3 CBIT. [TporHocTiuky CKopoBi Kaj
TaLieHTH o LipHozpobHa twpo3a i actr:  MELD ckop, crioper; hopmymara: MELD = ((0.957 x Ln Creatinin) + (0,378
x Ln Bilirubin) + (1,12 x Ln INR) + (0,643) x 10]. CTII II cxop BKTyuyBa 6 mapameTpu: ajoyMiH 1 OWIMpPyOKH BO CepyM,
KOJIMUMHA Ha aCLIT, CTerleH Ha eHtiecharionatuja, mpoTpoMOuHCKo Bpewe ([1B) 1 KpeaTrHIH Bo cepyM, a MPOLIeHKa Ha
crerneHoT Ha XertatarHa ertiepaionarujaHE) co West-Haven-oBure kprreprymi. Pesyirrari: [Tpoceunara BpefiHoCT Ha
MELD cxopor kaj matperire co ChIT ustecyBatie 22,6+8,27 a kaj oue 6e3 CBIT mpoceutiata BpegHOCT Oeliie MoHKCKa
vt u3HecyBatie 1783587 Crioper; Mann-Whitney U ector, pasjvkata MoMery mpocedHnTe BpeaHoCTH betlie CTaTic-
maukn curirdmKanTHa 3a p<0,05 (z =241; p=0,015). Bpemroct Ha ckopor of1 30 110 39 Getrie pericTpupata Kaj 25,7% off
naperTire co CBIT, a camo kaj 29% op onme 6e3 CBIT; mpotieHTyastHaTa pasinka etiie CTaTUCTIUKY CUTHADUKAHTHA
3a p<005 (Difference Tect, p=0,0064).Kaj rarwertire co CBIT Gettie peructpupara npoceura BpeHoct Ha CTP 11 cko-
por op1 13,09+2,48 wm Bo roern 100,0%, kiaca C. Kaj natpenire 6e3 CBIT Geltie perneTprpana mpoceyHa BPeiHoCT Ha
CTP I cxopor op1 9,63+1,62 wm knaca B Kaj 657% 1 kiaca C Kaj 34,3%. [TpoLierTyaHara pas/mka Oetie CTaTiCTAUKIA
curandukarTHa 3a p<0,05 (Difference tect, p=0,000000). Crioper; Mann-Whitney U tector, pasinkata nomery rpoced-
HHTe BpeHOCTH Oellie CTaTHCTHUKN cUTHAMKaHTHa 3a p<0,05 (z =-5,44; p=0,00001).ROC-anam3ara nokaka ieka CTP
11 ckopor mpuoHecyBa 3a aujartoctupparse Ha CBIT - 90,7% (p = 0,000) (oymien mpeykTop), obmisy [0 HieaHaTa
BpeHoct of 10 v Hayt Hajnowara BpepHoct off 0,5.ROC-aHamm3ata rokaxa jieka MELD ckopot He rpujioHecyBa 3a
nujarHoctiaparbe Ha CBIT co 66,7% (p = 0017) (cmab mpepwkTop), mobmsy e 710 Hajiomiata BpegHoct of 0,5. 3aKiydo-
k:Harero ucrpaskyBarbe norBpau ieka CBIT ce jaByBa Kaj MatmenT co Tellka Xerataa ucyHKLja mpecMeTaHa
criopez; CTP 1Tt MELD ckopor. Cperara BpeHoct Ha MELD ckopor Kaj marmentit co CBIT Gettie rorojiema OTKOMKyY
Kaj narmenTi co He-CBIT. Op ipyra crpana, cute natpeHTi co CBIT umaa ripoceyna BpeiHoct Ha CTP 1, C-kraca,
JIofIeKa Hajroyiem MpoLieHT of materite co He-ChI T 6ea B-kaca. MELD ckopor e cmab mipemyxrop 3a CBI1. Hajnobap
niperpkTop 3a rperpumyBare Ha CBI1 e CTP 11 (par C) ckop.



Introduction

It is very important for patients with
spontaneous bacterial peritonitis
(SBP) to assess the length of survival
and the risk of death, primarily be-
cause of the wide range of potential
complications that can lead to mul-
tisystem organ failure and fatal out-
come. Prognostic scores, expressed in
numerical values, assess the severity
of the current condition using math-
ematical models and are especially
important in transplant medicine
(priority for hepatic transplantation).

The Child-Turcotte-Pugh score (CTP
score) includes five parameters: al-
bumin and bilirubin in the blood,
amount of ascites, degree of hepatic
encephalopathy, and prothrombin
time (PT)"3. The last three decades
have shown that this score is a good
prognostic indicator for the survival
of patients with alcoholic and pos-
thepatic cirrhosis, primary biliary
cirrhosis, primary sclerosing cholan-
gitis, and Budd-Chiari syndrome 4.
According to critics, the disadvantage
of this score is the inaccuracy that
can occur due to the two descrip-
tive parameters: quantification of
ascites and hepatic encephalopathy
(HE), which values depend on the ex-
perience and personal assessment of
the examiner. They also stressed that
this score is insufficiently accurate in
distinguishing the true clinical sig-
nificance 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
outcome??,

In order to overcome these problems,
Angermayr et al.10performed remod-
eling of the CTP score by including a
new parameter, serum creatinine lev-

el. According to this score, numerical
values (points) are added to the base-
line values of the CTP score: 0 points
for a creatinine value less than 114.92
polmol / L, 2 points for a creatinine
value of 114.92-159.12 polmol / L and
4 for a creatinine value greater than
159.12 polmol / 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 sur-
vival 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%".

The MELD Score (Model for End Stage
Liver Disease) first appeared in 1999
to assess survival in patients with
transjugated portosystem shunt
(TIPS)2. In the following years the
MELD score proved to be a good pre-
dictor of short-term survival, a major
mortality predictor regardless of eti-
ology and has been officially accepted
for assessment of patients undergo-
ing potential cadaveric transplanta-
tion®™, In the United States and Eu-
rope, this model is used to predict
the three-month survival of patients
waiting on a liver transplant list 7.
According to the original formula,
the MELD score is a mathematical
formula that includes: serum biliru-
bin, serum creatinine and INR.MELD
= 9.57 x In (creatinine mg / dl) + 3.78 x
In (bilirubin mg / dl) + 11, 2 x In (INR)
+6.43.

Aim of the paper was to determine
the predictive potential of MELD and
CTP II score for SBP in patients with
cirrhosis and ascites.



Material and methods

The study was designed as a prospec-
tive-analytical-observational and was
conducted at the University Clinic for
Gastroenterohepatology in Skopje for
a period of one year. The study popu-
lation included hospitalized patients
with established liver cirrhosis, re-
gardless of etiology; 70 patients, divid-
ed into two groups, 35 patients with
SBP and 35 non-SBP, with similar de-
mographic 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-deter-
mined inclusion and exclusion crite-
ria. Inclusion criteria: patients with
cirrhosis of the liver regardless of
etiology, age> 18-70 years. Exclusion
criteria: age <18 vyears, acute liver
failure, recent abdominal surgery (<3
months), infectious pleural effusion,
peritoneal carcinomatosis, haemor-
rhagic ascites (of any origin), hepato-
cellular carcinoma, immunocompro-
mised patients and those receiving
antibiotics for at least 2 weeks prior
to enrollment, patients taking non-
steroidal anti-inflammatory drugs
(NSAIDs), oral contraceptives and an-
ticoagulants.

The study included patients with pre-
viously 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, count-
ing by using the Sysmex KxN 21 au-
tomatic cell counter-model. Paracen-
tesis was performed under aseptic
conditions in a patient placed in a su-
pine position and puncture was made
in the left or right lower abdomen

quadrant, with ultrasound imaging
(no patient had complications asso-
ciated with diagnostic paracentesis).
All samples for diagnostic testing
were immediately sent to the Central
Clinical Laboratory. Five mL of asci-
tes 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 ultrasonograph-
ic examination of the abdomen (ul-
trasonographic apparatus Samsung
Acuson x 300, CH5-2 MHz convex
probe), morphological and circula-
tory disorders within liver cirrhosis
were noted. Quantification of ascites
was performed by US examination:
no ascites, minimum amount of as-
cites, 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 Cre-
atinin) + (0.378 x Ln Bilirubin) + (1.12 x
Ln INR) +(0.643) x 10]. The CTP II score
includes 6 parameters: serum albu-
min 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 he-
patic encephalopathy was performed
using the West-Haven scale: zero de-
gree (minimal encephalopathy with-
out detectable changes in personali-
ty, behavior, memory, concentration,
intellectual functions and coordina-
tion and asterixis absent). Frst degree
(hypersomnia, insomnia, changes in
affect, euphoria, depression, irrita-
bility, confusion, slowness), second
degree (lethargy, apathy, disorienta-
tion in time, visible asterixis, visible
change in personality), third degree
(somnolence, disorientation in time
and space, amnesia, more severe
confusion, unrelated speech), fourth

3



degree: coma without response to ex-
ternal stimuli.

Criteria for spontaneous bacterial
peritonitis: clinical picture, PMNC
number in ascites >250 / 1 mL and /
or PMNC number <250 / in 1 mL as-
cites fluid, with one bacterial species
isolated in microbial culture (CNNA).
After prior acquaintance with the
structure, content and purpose of the
study, as a condition for participation
in it, the patients signed the offered
informed consent. The study proto-
col was in line with the ethical prin-
ciples of the Helsinki Declaration.
The protocol and informed consent
were submitted for consideration
and approved by the Ethics Commis-
sion of the Faculty of Medicine at the
Ss. Cyril and Methodius Universityin

Skopje. The collected data was pro-
cessed using the statistical program
SPSS 20 and Statistica for Windows,
version10.

Results

The mean value of the MELD
score in patients with SBP was 22.6 +
8.27 and in non-SBP the mean value
was lower at 17.83 = 5.87. According to
the Mann-Whitney U test, the differ-
ence 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% of non-SBP; the
percentage difference was statistical-
ly significant for p <0.05 (Difference
test, p = 0.0064 ) (Tab. 1).

Table 1. The prevalence of MELD score in both groups

MELDscore

Non-SBP

>40 0 0
30-39 9 25.7 1 29
20-29 12 34.3 13 371
10-19 13 371 17 48.6
<9 1 29 4 114
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 non-
SBP, 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-

+

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 statis-
tically significant for p <0.05 (z = -5.44;
p = 0.00001).



Table 2. The prevalence of CTP Il score in both groups

points

0poj
5-6
7-9 23 65.7
10-15 35 100.0 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).

ROC Curve

Sensitivity

T T T T
oo oz 0.4 oG o8 1.0
1 - Specificity

Diagonal segments ane produced by ties

Figure 1. ROC curve of CTP Il 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).

ROC Curve

Sensitivity

0.0-= T T T
0.0 0.2 0.4 0.6 08 10

1 - Specificity

Diagonal segments are produced by ties.

Figure 2. ROC curve of MELD score as a predictor for SBP



Discussion

The study of prognostic scores in the
prediction and prognosis of individu-
al complications of cirrhosis has con-
firmed their role in clinical practice
and simplified access to this vulner-
able group of patients. Thanopoulou
et al.” in their study focused on these
clinically simple prognostic asses-
sors. The authors encouraged the in-
troduction 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 num-
ber of PMNCs in ascites, serum biliru-
bin 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 pa-
tients with non-SBP (p = 0.0064). The
analysis of the results of this segment
by our judge can be based on the ad-
vantage 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 anal-
ysis, the CTP II score is an excellent
predictor of SBP (90.7%) (p = 0.000).

Thus, our study confirmed that the
MELD score requires additional data
on the amount of ascites to become
an accurate predictor of ascites-re-

lated conditions and ascites conse-
quences. 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 ¥
%, 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 inci-
dence 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 paracen-
tesis.

One of the reasons for the low rate
of SBP is explained by the fact that in
today’s conditions, thanks to the ap-
propriate equipment and human re-
sources necessary for proper and suc-
cessful paracentesis, errors are very
rare. Also Zhang et al.?>, who treated
a larger population of patients, did
not find any score that would be con-
vincing 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 pre-
dictor 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
that risk increases by 11%, and ac-
cording to Gavatri AA. 27by 30.6%.
Some authors even suggested that pa-
tients with moderate liver cirrhosis



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
highest predictive power compared
to other prognostic scores.

Conclusion

Our research confirmed that SBP oc-
curs in patients with severe hepatic
dysfunction calculated according to
the CTP II score and MELD score.
Mean value of the MELD score in pa-
tients 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 pa-
tients 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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