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saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
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jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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THE VALUE OF SERUM-ASCITES ALBUMIN GRADIENT AS A PREDICTOR OF 
SPONTANEOUS BACTERIAL PERITONITIS IN PATIENTS WITH LIVER CIRRHOSIS 

AND ASCITES

Fana Lichoska-Josifovikj1, Kalina Grivceva-Stardelova1, Beti Todorovska1, Vladimir Andreevski1, Filip Nikolov1, Dzem Adem1.

1University Clinical Centre “Mother Teresa”, Clinic of Gasteroenterohepatology, Faculty of Medicine, Ss. Cyril and Methodius 
University in Skopje, R. North Macedonia.

Abstract.
Introduction: Due to the high risk of adverse outcome, 

identifying predisposing factors for spontaneous bacterial 
peritonitis (SBP) is of paramount importance. Serum ascites 
albumin gradient (SAAG) has recently been included in the 
recommendations for the management of ascites in patients with 
cirrhosis by some associations.  

Aim: To determine the value of SAAG as a predictor of SBP 
and to compare the average values of SAAG in patients with 
SBP and non-SBP.

Materials and methods: The study was designed as a 
prospective-analytical-observational and was conducted at 
the University Clinic for Gastroenterohepatology in Skopje 
in one-year period. The study population included 70 patients 
hospitalized patients with established liver cirrhosis, regardless 
of etiology They were 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 
predetermined inclusion and exclusion criteria.

Results: The average value of SAAG  in SBP was 19.0 ± 
4.6, and in non-SBP it was higher (23.2 ± 5.5). The difference 
between the mean values was statistically significant for p 
<0.05 (t-test = 3.46512; p = 0.000992). The univariate analysis 
of SAAG in prediction of SBP  showed that SAAG <20 g / L 
significantly increased the chance of SBP by five times (Exp (B) 
= 5.337 (CI (1.976-15.516)).

Conclusion: Our analysis registered a statistically significant 
difference between the average values of SAAG in both groups. 
SAAG is a good predictor, significantly associated with the 
occurrence of SBP. Additional and extensive studies are 
necessary in order to confirm our conclusion in the future.

Key words. Spontaneous bacterial peritonitis (SBP), serum 
ascites albumin gradient (SAAG).
Introduction.

Due to the high risk of adverse outcome, identifying 
predisposing factors for SBP is of paramount importance. It is 
well known that patients with cirrhosis have a good survival rate 
if complications do not emerge. However, once ascites occurs 
and SBP develops, survival time decreases dramatically [1-3].

Serum ascites albumin gradient (SAAG) is the gradient between 
serum albumin and ascites and is used to determine the etiology 
of ascites and to confirm the presence of portal hypertension. 
SAAG has recently been included in the recommendations 
for the management of ascites in patients with cirrhosis by the 
American Association for the Study of Liver Disease (AASLD) 
and the British Society of Gastroenterology [4-8].

Objectives.
To determine the value of SAAG as a predictor of SBP and to 

compare the average values of SAAG in patients with SBP and 
non-SBP.

Materials 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 patients 
hospitalized patients with established liver cirrhosis, regardless 
of etiology. 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 predetermined 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, 
hemorrhagic 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 (NSAID), oral contraceptives and 
anticoagulants.

Paracentesis was performed under aseptic conditions; the 
patient was in a supine position and a puncture in the left or 
right lower quadrant of the abdomen was made, with ultrasound 
imaging (none of the patients had complications associated 
with diagnostic paracentesis). At the same time, a venipuncture 
was performed for the needs of biochemical blood tests. All 
diagnostic test specimens were immediately referred to the 
Central Clinical Laboratory. Total protein, albumin, serum 
globulins were determined by the photometric color test for 
quantitative determination in serum / plasma and ascites with 
the Architect 4100 analyzer/apparatus and original reagents 
from Abott Laboratories Diagnostics. Serum protein reference 
values: 62-81 g/L. Serum albumin: 35-50 g/L, globulin: 27-35 
g/L. Total proteins in ascites were determined by the photometric 
color test for quantitative determination in serum / plasma 
and ascites with the Architect 4100 analyzer/apparatus and 
original reagents from Abott Laboratories Diagnostics. Proteins 
in ascites <10 g/L and > 10 g/L. SAAG = (serum albumin) - 
(albumin level of ascitic fluid). Gradient <11 g/L and> 11 g/L.

The protocol and informed consent were submitted for 
consideration and approved by the Ethics Committee of the 
Faculty of Medicine at Ss. Cyril and Methodius University in 
Skopje. The collected data was processed using the statistical 
program SPSS 20 and Statistical for Windows, version 10.
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Results. 
The average value of SAAG  in SBP was 19.0 ± 4.6, and it 

was higher in non-SBP (23.2 ± 5.5). The difference between 
the mean values was statistically significant for p <0.05 (t-test = 
3.46512; p = 0.000992) (Table 1 and Figure 1).

The univariate analysis of SAAG in prediction of SBP showed 
that SAAG <20 g/L significantly increased the chance of SBP 
by five times (Exp (B) = 5.337 (CI (1.976-15.516)) (Table 2).
Discussion.

Many years ago, the analysis of ascites fluid was mainly 
based on determining the total protein concentration and 
polymorphonuclear cell counts (PMNC), demonstrating 
its usefulness in the etiological diagnosis of ascites and its 
complications. In recent years, the determination of the SAAG 
has been accepted as a more physiological approach to the 
classification of ascites based on the presence or absence of 
portal hypertension. A gradient ≥1.1 g/dL or ≥ 11 g/L means 
that a patient has portal hypertension with an accuracy of 97%. 
A gradient <1.1 g/dL or <11 g/L means that a patient has no 
portal hypertension [7,9].

In our study, a statistically significant difference was registered 
between the average values of SAAG g/L in the examined 
groups (SBP 19.0. 4.60 vs. non-SBP 23.2. 5.50, p = 0.000992). 
The univariate analysis showed that the value of SAAG <20 g/L 
significantly increased the chance of SBP by five times (Exp (B) 
= 5.337 (CI (1.976-15.516)).

A prospective study by Albillos et al. [10] reported similar 
SAAG average values to those in our study (sterile ascites, 

2.05 ± 0.45 g/dl; SBP, 2.13 ± 0.43 g/dl). SAAG was <11 g/L 
in only one patient of a total of 242 patients with cirrhosis and 
ascites. The author believes that the determination of SAAG is 
a more useful prognostic factor for SBP than the determination 
of total proteins in ascites alone. Slightly lower SAAG values 
were reported in the cross-sectional study by Thiele GB et al. 
[11]. The results of the study showed a significant correlation 
between PMNC and SAAG. Hoefs JC [9] in his study aimed at 
determining serum and ascites protein constants and leukocyte 
counts and PMNC in ascites in patients with uncomplicated 
liver cirrhosis during diuretic therapy. He showed that SAAG 
and PMNC remained relatively constant during diuretic therapy 
as opposed to the leukocyte and protein concentrations in 
ascites which increased by 1.48 gm% or 107% of baseline. The 
author emphasizes that the increased concentration of proteins 
in serum occurs as a consequence of the redistribution of ascites 
proteins in the intravascular space. On the other hand, the 
increased protein concentration in ascites fluid during diuresis 
can be attributed to the increased serum protein concentration in 
the presence of a relatively stable SAAG.
Conclusion.

Our analysis registered a statistically significant difference 
between the average values of SAAG in both groups. SAAG is 
a good predictor, significantly associated with the occurrence 
of SBP. A SAAG value <20 g/L significantly increased the 
risk of SBP by five times. Additional and extensive studies are 
necessary in order to confirm our conclusion in the future.

SAAG average SBP average non-SBP t-test p S.D SBP S.D  Non-SBP
SAAG 19 23.2 -3.46512 0.000922 4.553510 5.476152

Table 1. Average values of SAAG and Student’s t-test.

Variables in the Equation

B S.E. Wald df Sig. Exp(B) 95% C.I. for EXP(B)
Lower Upper

Step 1a
SAAG < 20 
g/L 1.711 .526 10.598 1 0.001 5.537 1.976 15.516

Constant -0.938 0.393 5.695 1 0.017 0.391

Table 2. Overview of SAAG Univariate Analysis in SBP prediction.

Figure 1. Average values of SAAG in the examined groups.
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