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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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-Josifovikj!, Kalina Grivceva-Stardelova!, Beti Todorovska', Vladimir Andreevski', Filip Nikolov!, Dzem Adem'.

'University 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].
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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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Table 1. Average values of SAAG and Student s t-test.

SAAG
SAAG

average SBP
19

average non-SBP t-test
23.2 -3.46512

S.D SBP
4.553510

S.D Non-SBP
5.476152

p
0.000922

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

Variables in the Equation

95% C.I. for EXP(B)

B .E. 1 f ig. Exp(B
S Wald d Sig xp(B) Lower Upper
SAAG <20 1.711 .526 10.598 1 0.001 5.537 1.976 15.516
Step 1° g/L

Constant -0.938 0.393 5.695 1 0.017 0.391
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Figure 1. Average values of SAAG in the examined groups.
Results. 2.05 £ 0.45 g/dl; SBP, 2.13 + 0.43 g/dl). SAAG was <11 g/L

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/ 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,
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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.
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