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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
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).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
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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rebiT, avadobisa da sikvdilobis Tanafardobis 
cvlilebebiT. avtorebi prognozireben axalwar-
moanqmnebis mizeziT sikvdilobis donis zrdis 
albaTobas da maTi wilis matebas sikvdilobis 
struqturaSi uaxloesi wlebis ganmavlobaSi. 
sazogadoebrivi jandacvisaTvis (zogadad) da 
onkologiuri samsaxurisaTvis (kerZod) COVID-
19-is pandemiiT pirobadebuli gamowvevebis gac-
nobiereba aucilebelia simsivnissawinaaRmdego 

brZolis adekvaturi RonisZiebebis organizebi-
saTvis. aRniSnuli exeba, upirvelesad, onkologi-
uri daxmarebis miwodebis Seferxebis minimizebas, 
muSaobis organizebas axal pirobebSi, medika-
mentebiT da aparaturiT uzrunvelyofis qmediT 
saxelmwifo kontrols, aseve, kibos adreuli 
dignostikis TvalsazrisiT medicinis muSakebis 
gacnobierebulobis da mosaxelobis samedicino 
ganswavlulobis amaRlebas. 

PREDICTIVE POTENTIAL OF BLOOD AND ASCITIC FLUID LABORATORY PARAMETERS 
FOR SPONTANEOUS BACTERIAL PERITONITIS IN PATIENTS WITH CIRRHOSIS

1Lichoska-Josifovikj Fana, 1Grivceva-Stardelova Kalina, 1Joksimovikj Nenad, 
1Todorovska Beti, 1Trajkovska Meri, 2Lichoski Leonid

1University clinical centre “Mother Teresa”, clinic of Gasteroenterohepatology, Faculty of Medicine, 
„ss. cyril and Methodius” University in skopje, r. north Macedonia; 2Faculty of Medicine, 

„ss. cyril and Methodius” University in skopje, r. north Macedonia

Patients with spontaneous bacterial peritonitis (SBP) usually 
have serious complications associated with deteriorating syn-
thetic and excretory function of the liver cells, and require hos-
pitalization and regular monitoring of biochemical parameters in 
blood and ascites. Of particular importance is the monitoring of 
polymorphonuclear cell counts ( PMNC) in ascites, peripheral 
blood leukocyte counts (Le), inflammatory markers, bilirubin, 
proteins, albumin, transaminases, degradation products, electro-
lytes, and coagulation status [1,2].

Aims - to determine the average values of laboratory param-
eters in blood and ascites in patients with SBP, to determine 
whether there is a difference in the average values between pa-
tients with SBP and non-SBP as well as their predictive power 
for the diagnosis of SBP.

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 population included hospitalized patients with es-
tablished 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 regard-
less of etiology, age>18–70 years. Exclusion criteria: age<18 years, 
acute liver failure, recent abdominal surgery (<3 months), infec-
tious pleural effusion, peritoneal carcinomatosis, haemorrhagic 
ascites (of any origin), hepatocellular carcinoma, immunocompro-
mised patients and those receiving antibiotics for at least 2 weeks 
prior to enrollment, patients taking nonsteroidal anti-inflammatory 
drugs (NSAID), oral contraceptives and anticoagulants.

All diagnostic test specimens were immediately referred to 
the Central Clinical Laboratory. Five ml of a total of 10 ml of 
ascites were used for automatic counting of PMNC, and 5 ml for 
biochemical analysis of ascites (total sweat-WP). At the same 
time, for the needs of biochemical blood tests, a venipuncture 
of 10 ml of blood was performed. Leukocytes (Le) and platelets 

(Tr) were determined using the Sysmex Kx N 21 automatic cell 
counter-model (IFCC method). Total (TB), direct (DB) and indi-
rect bilirubin (IB) in serum were determined by the photometric 
color test for quantitative determination in serum and plasma, to-
tal proteins (TP), albumin, globulins in serum were determined 
by the photometric color- serum/plasma and ascites quantitative 
assay; serum aspartate aminotransferase (AST) and alanine ami-
notransferase (ALT) were determined by the serum AST kinetic 
assay, gamma-glutamyl transferase (GGT) - test for quantitative 
determination of GGT in serum and plasma, alkaline phospha-
tase in serum (AF), urea and creatinine in serum: photometric 
determination in serum/plasma with automated analyzer Archi-
tect 4100 and original reagents of the company Abott Labora-
tories Diagnostics. Electrolytes (sodium-Na, potassium-K and 
calcium-Ca) in serum were determined with Architect 4100 and 
original reagents from Abott Laboratories Diagnostics. Coagu-
lation status: prothrombin time (PT) and venous blood interna-
tional normalized ratio (INR) with Na citrate as an anticoagulant 
with Clot 2000-turbidometric automatic analyzer.

The protocol and informed consent were submitted for con-
sideration and approved by the Ethics Committee of the Fac-
ulty of Medicine at the Ss. Cyril and Methodius University in 
Skopje. The collected data was processed using the statistical 
program SPSS 20 and Statistica for Windows, version 10.

Results and discussion. The examined groups were homoge-
neous in terms of age (SBP 60.9±10.2 vs non- SBP 57.5±11.7, 
p>0.05 (t-test = 1.305448, p=0.196140) and sex (77.1% of males 
and 22.9% of females), and in more than half (54.3%) alcohol 
was registered as an etiological factor for liver cirrhosis.

Our analysis did not register a statistically significant dif-
ference between the average values of Le (12.2±16.6x10⁹/L 
vs7.5±2.3x10⁹/L, p>0.05), Tr (10.0±87.9x10⁹/L vs 
134.5±73.3x10⁹/L, p>0.05), Na (133.5±7.9 mmol/L vs 134.7±6, 
0 mmol/L, p>0.05), K (4.5±0.8 mmol/L vs 4.5±0.6 mmol/L, 
p>0.05), Ca (2.0±0.2 mmol/L vs 2.1±0.2 mmol/L, p>0.05), 
globulins (39.3±8.1.0 vs 37.4±11.3, p>0.05), TB ( 52.6±89.2 
mlmol/L, p>0.05), IB (29.9±27.8 µmol/L vs 22.8±26.1 µmol/L, 
p>0.05), AST (117.6±71.3 U/L vs. 96.8±100.1 U/l, p>0.05), 
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AP (150.8±138.5 vs 118.08±36.3, p>0.05) and urea (11.4±11.0 
mmol/L, vs 8.0±5.2 mmol/L, p>0.05).

A significant statistical difference was registered between the 
mean values of serum TP (64.1±9.3 g/L vs 65.7±11.9 g/l, p>0.05), 
albumine (25.3±5.5 g/L vs 28.3±5.3 g/l, p<0.05; t-test =-2.31587; 
p=0.023588), ALT (71.6±204.4 U/L vs 57.57±94.6 U/L, p>0.05), 
GGT (161.2±209.0 vs 75.5±59.7, p<0.05, t-test =2.299581; 
p=0.024644), PT (18.2±4.3 vs 16.5<2.3, p<0.05, t-test=2.141307; 
p=0.035836), creatinine (140.3±104.6 vs 79.8±35.2, p<0.5, t-
test=3.241561; p=.001843), INR (1.7±0.5 vs SBP 1.5±0.2, p<0.05, 
t-test=2.214836; p=0.030125) (Tables 1 and 2).

The average value of TP in ascites in SBP was 11.03±5.27, 

and in non-SBP it was higher (14.74±5.15). The difference be-
tween the mean values according to Mann-Whitney U Test was 
statistically significant for p<0.05, t-test = -2.97984; p=0.001998 
(Table 3).

ROC analysis indicated that creatinine contributed to the di-
agnosis of SBP with 67.0% (p=0.014) (weak predictor), closer 
to the worst value of 0.5 (Fig. 1).

ROC analysis indicated that serum BP did not contribute to the 
diagnosis of SBP 50.0% (p=0.995) to the worst value of 0.5 (Fig. 2).

ROC analysis indicated that INR contributed to the diagnosis 
of SBP with 66.4% (p=0.018) (weak predictor), closer to the 
worst value of 0.5 (Fig. 3).

Table 1. Mean values of protein status analysis and TB, iB and dB and student t-test

SBP non SBP t-test p S.D
SBP

S.D
non SBP

TP 64,1 65,7 -0,64281 0,522508 9,262085 11,86771
albumine 25,3 28,3 -2,31587 0,023588 5,510134 5,28863
globuline 39,3 37,4 0,82109 0,414464 8,099027 11,34957

TB 92,6 75,8 0,675980 0,501380 92,03876 112,9657
DB 62,4 52,6 0,510142 0,611654 67,81981 89,1500
IB 29,9 22,8 1,095029 0,277425 27,84504 26,1010

Table 2. Mean values of enzyme status, degradation products, inr, PV, and student t-test

SBP Non SBP t-test p S.D
SBP

S.D
Non SBP

AST 117,6 96,8 0,424906 0,672246 271,2690 101,0657
ALT 71,6 575 0,371835 0,711172 204,3667 94,6042
GGT 161,2 75,5 2,299581 0,024644 208,9827 59,7019
AP 150,8 118,0 1,318741 0,191813 138,5287 36,3318
urea 11,4 8,0 1,663906 0,100733 11,0790 5,1798

creatinine 140,3 79,8 3,241561 0,001843 104,6464 35,2018
INR 1,7 1,5 2,214836 0,030125 0,4792 0,2345
PT 18,2 16,5 2,141307 0,035836 4,2661 2,2837

Table 3. Mean values of the examined parameters in ascites and student t-test

ascites SBP non SBP t-test p S.D
SBP

S.D
non SBP

TP 11,0 14,74 -2,97984 0,001998 5,27058 5,15833

Fig. 1. roc-curve of creatinine as a predictor of sBP Fig. 2. roc-curve of TP in serum as a predictor of sBP
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Fig. 3. roc-curve of inr as a predictor of sBP Fig. 4. roc-le curve as a predictor of sBP

Table 4. Univariate analysis of risk factors that affected the development of SBP

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

Step 1a
INR>1.2 1,170 0,566 4,276 1 0,039 3,222 1,063 9,768
Constant -0,323 0,287 1,269 1 0,260 0.724

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

Step 1a
Le>9х10⁹/L 0,889 0,514 2,986 1 0,084 2,433 0,887 6,669
Constant -.575 0,417 1,907 1 0,167 0,563

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

Step 1a
TP<62 g/L 0,118 0,486 0,059 1 0,808 1,125 0,434 2,913
Constant -0,069 0,372 0,034 1 0,853 0.933

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

Step 1a
Albumine <35 g/L 1,742 0,825 4,466 1 0,035 5,712 1,135 28,748
Constant -0,238 0,262 0,827 1 0,363 0,788

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

Step 1a
TB>20.5 mol/L 0,470 0,564 0,693 1 0,405 1,600 0,529 4,837
Constant -0,113 0,275 0,170 1 0,680 0,893

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

Step 1a creatinine>115 μmol/l 1,404 0,562 6,230 1 0,013 4,070 1,352 12,255
Constant -0,981 0,479 4,198 1 0,040 0,375

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

Step 1a Тr< 150 х 10⁹/L 0,952 0,498 3,659 1 0,056 2,591 0,977 6,872

Constant -0,405 0,323 1,578 1 0,209 .667

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

Step 1a
Na<137 mol/L 0,693 0,486 2.038 1 0,153 2,000 0,772 5,180
Constant -0,336 0,338 0,991 1 0,320 0,714

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

Step 1a
TP/ascites ≤ 10 3.932 1,072 13,461 1 0,000 51,000 6,243 416,649

Constant -3.045 1,024 8,848 1 0,003 0,048
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Table 5. Multivariate logistic analysis of risk factors affecting SBP in relation to INR, albumin, creatinine

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

Lower Upper

Step 1a

INR>1,2 2,284 1,167 3,828 1 0,050 9,812 0,996 96,639

albumine<35 -0,889 1,636 0,295 1 0,587 0,411 0,017 10,149
creatinine>115 2,937 1,228 5,722 1 0,017 18,851 1,700 209,069

SAAG<20 2,529 1,022 6,127 1 0,013 12,540 1,693 92,893
TP/ascites<=10 3,810 1,359 7,856 1 0,005 45,168 3,145 648,639

Constant -8,935 2,550 12,275 1 0,000 0,000

The univariate analysis showed that INR, albumin/s, 
creatinine/s, TP/ascites (p=0.039, p=0.035, p=0.013, p=0.000, 
p=0.030) were independent risk factors for the development of 
SBP (Table 4). INR>1.2 significantly increased the chance of 
SBP by three times (Exp (B) = 3.222 (CI (1.063-9.768)). Serum 
albumin<35 g/L significantly increased the chance of SBP by 
five and a half times (Exp (B) = 5.712 (CI (1.135-28.748). Cre-
atinine/s>115 µmol/L significantly increased the chance of SBP 
by four times (Exp (B)=4.070 (CI (1.352-12.255)).TP in ascites 
≤10 significantly increased the chance of SBP by five times (Exp 
(B) = 5.337 (CI (6.243-416.469). The multivariate logistic anal-
ysis confirmed that INR>1.2 and creatinine>115 µmol/L were 
statistical risk factors (predictors) that increased the chance of 
SBP (Table 5).

Our study analyzed a total of 70 patients with liver cirrhosis 
and ascites, with an average age of 60.9±10.2 years. Patients 
in our group were predominantly male (77.1%), which corre-
sponded to the gender distribution of respondents in many stud-
ies [3-10]. The tested difference in the average age and the gen-
der distribution of patients from both groups was insignificant 
and they were homogeneous groups in terms of age and gender.

Usually, patients with liver cirrhosis have qualitative and 
quantitative changes in peripheral Le (leukopenia) that occur 
as part of pancytopenia, hypersplenism, and inflammatory pro-
cesses (sepsis). However, patients with SBP have been shown to 
typically have peripheral leukocytosis, independent of the num-
ber of PMNC in ascites. A prospective study by Antillon et al. 
[11] examined the association of peripheral leukocytosis with 
the number of PMNC in ascites in 29 patients, and reported that 
there was no significant correlation between the two variables. 
The author explained that patients with alcoholic liver disease 
and peripheral leukocytosis (29.3±9.3 x 10⁹/L), fever, and ab-
dominal pain may mimic SBP, but elevated PMNC levels in as-
cites in these patients were not due to peripheral leukocytosis 
but to the development of SBP. On the other hand, a 2011 pilot 
study, in contrast to the previous one, highlighted the role of 
peripheral leukocytosis in predicting SBP in asymptomatic pa-
tients with ascites [7]. In both studies the number of respondents 
was too small to reach a general conclusion.

Laboratory tests in our study did not record significant differ-
ences in the mean levels of Le and Tr in peripheral blood, serum 
BP, urea, serum electrolytes, TB, AST, ALT, and AP. However, 
patients with SBP compared to non-SBP had higher or lower 
mean values   in all studied variables, with special deviations from 
the reference values   of Le, Tr, AST, ALT and TB (12.2±16.6 
х 10⁹/L vs 7.5±2.3 х 10⁹/L; 130.0±87.9 х 10⁹/L vs 134.5±73.3 
х 10⁹/L; 117.6±71.3U/L vs 96.8±100.1U/l; 71.6±204.4 U/L vs 
57.57±94.6 U/L; 92.6±92.4 vs 75.8±113.0).

Laboratory analyses of this population of patients in relation 
to the control group showed statistically significantly lower av-
erage values of serum albumin (25.3±5.5 g/L vs 28.3±5.3 g/l), 

higher values of INR (1.7±0.5 vs 1.5±0.2), PT (18.2±4.3 vs 
16.5±2.3), and serum creatinine (140.3±104.6 vs 79.8±35.2, p<0.5).

The literature review showed great heterogeneity in terms of 
clinical and laboratory features present in patients with SBP, but 
all studies justified the indication for diagnostic paracentesis in 
all patients with cirrhosis and ascites prior to hospitalization. 
However, our study, like others, identified several variables as 
predictable factors for the development of SBP.

The biochemical variables that we correlated with the PMNC 
number were those that had a statistical significance (serum al-
bumin, INR and serum creatinine). ROC analysis indicated that 
serum creatinine and INR were poor predictors of SBP devel-
opment (67.0%, p=0.014; 66.4%, p=0.018), while univariate 
analysis showed that INR, albumin/s and creatinine/s were inde-
pendent risk factors for SBP (p=0.039; p=0.035; p=0.013).

Given that the liver plays a central role in the synthesis and 
degradation of coagulation factors, components of the fibrinolyt-
ic system, and physiological coagulation inhibitors, it becomes 
clear that monitoring of INR and PT as independent predictors 
of SBP development is of particular importance [12-14].

Several studies using multivariate analyses have analyzed dif-
ferent risk factors for SBP. Thus, a study by Guarners et al. [15] 
evaluated 20 variables in 109 patients with cirrhosis and asci-
tes, and found that 5 variables had a positive predictive value 
for SBP: Child-Pugh score (P=0.08); development of encepha-
lopathy (P=0.06); TB (P=0.007); Tr (P=0.02); and TP in ascites 
(P=0.05). Only serum TB>3.2 mg/dL and Tr count<98.000/mm 
were presented as independent risk factors for the development 
of the first episode of SBP (P<0.01 and P<0.05).

Two independent studies have reported similar results in 
terms of factors that correlate with poor prognosis in SBP: fa-
tigue, HE, leukocytosis, renal dysfunction (creatinine>2 mg/
dl), coagulopathy (INR>2.5), and low protein levels in ascites 
(<1gm/dl) (p<0.05) [4,16].

The study by Figueiredo et al. [17] treated 143 patients with 
decompensated cirrhosis, of whom 20.3% had SBP. The authors 
identified independent predictors of SBP development: serum 
albumin (P<0.001), C4 in ascites (P<0.001), and upper gastro-
intestinal bleeding (P=0.03) and emphasized that their combina-
tion could predict SBP of up to 97%.

In contrast to our results, the study by Thiele [3] et al. present-
ed a strong positive correlation between PMNC in ascites with 
peripheral Le (r = 0.501; P=0.001) and a negative correlation 
between PMNC in ascites and PT (r = -0.385; P=0.011). Similar 
results were reported by Syed et al. [18]. Only studies by Ev-
ans [12] did not show significant differences in serum albumin, 
bilirubin, or INR values between patients with and without SBP.

Kim et al. [19] examined serum concentrations of Na and 
found that patients with SBP had lower Na values ≤ 130 mmol/l 
than non-SBP (33.3% vs 16.3%; P=0.037). In terms of mean 
serum Na values, our scores were higher than those reported by 
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Kim, probably due to differences in immune status and etiology 
of cirrhosis (posthepatic cirrhosis HCV 60.1%) compared to that 
in our study (alcoholic cirrhosis 54.3%).

Conclusion. No significant difference was found in mean pe-
ripheral blood leukocyte and platelet counts, total serum pro-
teins and globulins, urea, serum electrolytes, AST, ALT, and 
AP between the two groups. Statistically significant differences 
were recorded in the mean values   of albumin, bilirubin, INR, 
PT and serum creatinine in patients with SBP compared to non-
SBP. INR, serum albumin and creatinine are independent risk 
factors for the development of SBP, but weak predictors of SBP 
prediction. Low serum albumin values   are independent risk fac-
tors for predicting SBP and significantly increase the risk of de-
veloping SBP by five and a half times. Patients with SBP have 
lower mean TP values   in ascites than non-SBP. Low TP values   in 
ascites<11g/L are independent risk factors for the development 
of SBP and significantly increase the risk of SBP by five times. 
Of course, additional and larger studies are necessary in order to 
confirm our conclusion in the future.
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SUMMARY

PREDICTIVE POTENTIAL OF BLOOD AND ASCITIC 
FLUID LABORATORY PARAMETERS FOR SPON-
TANEOUS BACTERIAL PERITONITIS IN PATIENTS 
WITH CIRRHOSIS

1Lichoska-Josifovikj Fana, 1Grivceva-Stardelova Kalina, 
1Joksimovikj Nenad, 1Todorovska Beti, 1Trajkovska Meri, 
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Patients with spontaneous bacterial peritonitis (SBP) usually 
have serious complications associated with deteriorating syn-
thetic and excretory function of the liver cells, and require hos-
pitalization and regular monitoring of biochemical parameters 
in blood and ascites.

Aims - to determine the average values of laboratory param-
eters in blood and ascites in patients with SBP, to determine 
whether there is a difference in the average values between pa-
tients with SBP and non-SBP as well as their predictive power 
for the diagnosis of SBP.

The study was designed as a prospective-analytical-observa-
tional and was conducted at the University Clinic for Gastro-
enterohepatology 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. The selection of 
patients who were included in the study was conducted accord-
ing to pre-determined inclusion and exclusion criteria. All diag-
nostic test specimens were immediately referred to the Central 
Clinical Laboratory. Five ml of a total of 10 ml of ascites were 
used for automatic counting of PMNC, and 5 ml for biochemi-
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cal analysis of ascites (total sweat-WP). At the same time, for 
the needs of biochemical blood tests, a venipuncture of 10 ml of 
blood was performed.

The univariate analysis showed that INR, albumin/s, 
creatinine/s, TP/ascites (p=0.039, p=0.035, p=0.013, p=0.000, 
p=0.030) were independent risk factors for the development of 
SBP. INR>1.2 significantly increased the chance of SBP by three 
times (Exp (B) = 3.222 (CI (1.063-9.768)). Serum albumin<35 
g/L significantly increased the chance of SBP by five and a half 
times (Exp (B) = 5.712 (CI (1.135-28.748). Creatinine/s>115 
µmol/L significantly increased the chance of SBP by four times 
(Exp (B) = 4.070 (CI (1.352-12.255)).TP in ascites ≤10 signifi-
cantly increased the chance of SBP by five times (Exp (B) = 
5.337 (CI (6.243-416.469). The multivariate logistic analysis 
confirmed that INR>1.2 and creatinine>115 µmol/L were statis-
tical risk factors (predictors) that increased the chance of SBP.

Low serum albumin values are independent risk factors for 
predicting SBP and significantly increase the risk of develop-
ing SBP by five and a half times. Patients with SBP have lower 
mean TP values in ascites than non-SBP. Low TP values in 
ascites<11g/L are independent risk factors for the development 
of SBP and significantly increase the risk of SBP by five times. 
Of course, additional and larger studies are necessary in order to 
confirm our conclusion in the future.

Keywords: spontaneous bacterial peritonitis (SBP), labora-
tory parameters, blood, ascites

РЕЗЮМЕ

ПРОГНОСТИЧЕСКИЙ ПОТЕНЦИАЛ ЛАБОРАТОР-
НЫХ ПОКАЗАТЕЛЕЙ КРОВИ И АСЦИТА ПРИ СПОН-
ТАННОМ БАКТЕРИАЛЬНОМ ПЕРИТОНИТЕ У ПА-
ЦИЕНТОВ С ЦИРРОЗОМ И АСЦИТОМ

1Личоска-Иосифовик Ф., 1Гривцева-Старделова К., 
1Йоксимовик Н., 1Тодоровска Б., 1Трайковска М., 
2Личоски Л.

1университетский клинический центр “Мать тереза”, 
клиника гастроэнтерогепатологии, медицинский факуль-
тет, университет „святых кирилла и Мефодия”, скопье; 
2университет „св. кирилла и Мефодия” Медицинский фа-
культет, скопье, республика северная Македония

Пациенты со спонтанным бактериальным перитонитом 
(СБП) обычно имеют серьезные осложнения, связанные с 
ухудшением синтетической и выделительной функции кле-
ток печени, требуют госпитализации и регулярного контро-
ля биохимических показателей крови и асцита. 

Цель исследования - определить средние значения лабо-
раторных показателей крови и асцита у пациентов со спон-
танным бактериальным перитонитом, выявить наличие 
разницы в средних значениях пациентов со спонтанным 
бактериальным перитонитом и без него, а также их прогно-
стическое значение в диагностике спонтанного бактериаль-
ного перитонита.

Проспективно-аналитическо-наблюдательное иссле-
дование проводилось в течение одного года в Универ-
ситетской клинике гастроэнтерогепатологии в Скопье. 
Исследуемая популяция включала 70 пациентов с уста-
новленным циррозом печени, независимо от этиологии, 
которые разделены на две группы - 35 пациентов с СБП 
и 35 без него.

Отбор пациентов для исследования проводился в соот-
ветствии с заранее определенными критериями включения 
и исключения. Все диагностические образцы немедленно 
направлялись в Центральную клиническую лабораторию. 
5 мл из общего количества 10 мл асцита использованы 
для автоматического подсчета PMNS и 5 мл - для биохи-
мического анализа асцита (общий пот-WP). Проведен био-
химический анализ крови.

Однофакторный анализ показал, что международное нор-
мализованное отношение (МНО), альбумин/ы, креатинин/ы, 
ТP/асциты (р=0,039, р=0,035, р=0,013, р=0,000, р=0,030) 
являются независимыми факторами риска развития СБП. 
МНО>1,2 значительно увеличивает вероятность развития 
СБП в 3 раза (Exp (B) = 3,222, ДИ (1,063-9,768).

Сывороточный альбумин <35 г/л значительно увели-
чивает вероятность СБП в 5,5 раз (Exp (B)=5,712, ДИ 
(1,135-28,748). Креатинин/с >115 мкмоль/л увеличивает ве-
роятность развития СБП в 5 раз (Exp (B)=5,337, ДИ (6,243-
416,469). Многомерный логистический анализ подтвердил, 
что МНО >1,2 и креатинин >115 мкмоль/л являются стати-
стическими факторами риска (предикторами), которые по-
вышают вероятность развития СБП.

Низкие значения сывороточного альбумина являются не-
зависимыми факторами риска для прогнозирования СБП 
и повышают риск его развития в 5,5 раз. Пациенты с СБП 
имеют более низкие средние значения общих белков (TP) 
при асците, чем без СБП. Низкие значения TP при асците 
<11 г/л являются независимыми факторами риска разви-
тия СБП и увеличивают риск СБП в 5 раз. Необходимы до-
полнительные и более масштабные исследования для под-
тверждения полученных выводов.

reziume

sisxlis da ascitis laboratoriuli maCveneb-
lebis prognozuli potenciali spontanuri baq-
teriuli peritonitis dros pacientebSi ciro-
ziT da ascitiT

1f.liCoska-iosifoviki, 1k.grivceva-stardelova, 
1n.ioksimoviki, 1b.todorovska, 1m.traikovska, 
2l.liCoski

1sauniversiteto klinikuri centri “deda tere-
za”, gastroenterologiis klinika, medicinis 
fakulteti, wm.kirilesa da mefodiis universite-
ti, skopie; 2wm.kirilesa da mefodiis universiteti, 
medicinis fakulteti, skopie, CrdiloeT makedo-
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kvlevis mizans warmoadgenda sisxlis da as-
citis laboratoriuli maCveneblebis saSualo 
mniSvnelobebis gansazRvra pacientebSi spon-
tanuri baqteriuli peritonitiT, saSualo mniS-
vnelobebis gansxvavebis gamovlena pacientebSi 
spontanuri peritonitiT da mis gareSe, aseve, maTi 
prognozuli mniSvnelobis Sefaseba spontanuri 
baqteriuli peritonitis diagnostikisaTvis. 
prospeqtul-analitikur-dakvirvebiTi kvleva 

gastroenterologiis sauniversiteto klinika-
Si q.skopieSi Catarda erTi wlis ganmavlobaSi. 
gamokvleuli populacia moicavda 70 pacients 
RviZlis cirozis dadasturebuli diagnoziT, 
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etiologiisagan damoukideblad. pacientebi ga-
yofili iyo or jgufad: 35 pacienti spontanuri 
baqteriuli peritonitiT, 35 - mis gareSe.
kvlevisaTvis pacientebis SerCeva swarmoeb-

da kvlevaSi CarTvis da gamoricxvis winaswar 
gansazRvruli kriteriumebis mixedviT. yvela sa-
diagnostiko nimuSi dauyovneblad igzavneboda 
centralur klinikur laboratoriaSi. ascitis 
10 ml-dan 5 ml gamoyenebuli iyo PMNS-is avto-
maturi gamoTvlisaTvis, 5 ml – ascitis bioqimi-
uri analizisaTvis. Catarda sisxlis bioqimiuri 
analizi.
Sratis albuminis dabali maCveneblebi war-

moadgens damoukidebel risk-faqtors spontanuri 

baqteriuli peritonitis prognozirebisaTvis da 
mniSvnelovanad (5,5-jer) zrdis spontanuri baq-
teriuli peritonitis ganviTarebis risks. pa-
cientebs spontanuri baqteriuli peritonitiT 
aqvT saerTo cilebis ufro dabali saSualo 
maCveneblebi ascitis dros, vidre spontanuri 
baqteriuli peritonitis gareSe. saerTo 
cilebis dabali maCvenebeli, <11 g/l, warmoad-
gens spontanuri baqteriuli peritonitis gan-
viTarebis damoukidebel risk-faqtors da am 
daavadebis ganviTarebis risks zrdis 5-jer. 
aucilebelia damatebiTi da ufro masStaburi 
kvlevebis Catareba miRebuli daskvnebis dada-
sturebisaTvis.

ВЛИЯНИЕ ФИЗИОЛОГИЧЕСКОГО И ПАТОЛОГИЧЕСКОГО СНА 
НА КЛИНИЧЕСКИЕ ХАРАКТЕРИСТИКИ САХАРНОГО ДИАБЕТА ТИПА 2 (ОБЗОР)

1Шиналиева К.А., 2Касенова А.С., 2Полуэктов М.Г., 1Карамуллина Р.А., 1Бекенова А.О.
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Сахарный диабет типа 2 (СД2) - социально значимое за-
болевание, возникающее в результате взаимодействия гене-
тической предрасположенности и факторов окружающей 
среды, таких как малоподвижный образ жизни, характер 
питания и многие другие[1]. 

Сахарный диабет 2 типа является одним из наиболее рас-
пространенных хронических заболеваний, и, по прогнозам 
экспертов, к 2040 году число больных с установленным диа-
гнозом «сахарный диабет» может достичь 642 миллионов 
человек. Основными причинами смерти больных СД 2 типа 
являются сердечно-сосудистые и онкологические заболе-
вания. Кроме того, СД2 типа в развитых странах является 
причиной преждевременной смерти и сокращает продолжи-
тельность жизни приблизительно на 6 лет.

СД 2 типа – хроническое заболевание, характеризующе-
еся нарушением углеводного обмена, основным патогене-
тическим механизмом развития которого является инсули-
норезистентность. Терапия СД 2 типа является многоком-
понентной и, помимо фармакологического вмешательства, 
включает в себя мероприятия по модификации образа жиз-
ни, такие как следование принципам правильного питания 
и соблюдение рекомендаций по физической активности. 
Однако исследования последних лет указывают на наличие 
двунаправленной связи между различными нарушениями 
сна и метаболическими расстройствами. С одной стороны, 
установлено, что изменение продолжительности сна, син-
дром ночного апноэ, фрагментация и другие изменения сна 
являются значимым фактором риска развития СД2 типа. С 
другой стороны, патология сна может оказывать влияние на 
достижение адекватного контроля углеводного обмена и яв-
ляться дополнительным фактором риска развития сердечно-
сосудистых заболеваний у данной когорты пациентов.

Сон определяется как функциональное состояние, ха-
рактеризующееся отсутствием активного взаимодействия 
организма с окружающей средой, неполным прекращением 
узнаваемой психической деятельности и снижением спо-
собности воспринимать внешние раздражители [2].

Несколько механизмов лежат в основе модулирующего 
воздействия сна на различные физиологические процес-
сы. Во время фазы медленного сна снижаются процессы 
утилизации глюкозы клетками головного мозга, снижается 
активность симпатической нервной системы и повышается 
активность парасимпатической нервной системы. Многие 
гормоны имеют циркадный ритм секреции, который тесно 
связан с определенными стадиями сна. Во время физиоло-
гического сна происходит снижение общего расхода энер-
гии всего организмы на 15-35%.

В данном обзоре мы остановимся на изучении вопроса 
влияния показателей сна и его нарушений на различные ха-
рактеристики СД2 типа.

Продолжительность сна. Установлено наличие 
U-образной связи между ожирением, СД2 типа и продолжи-
тельностью сна. Так в исследовании NHANES продемон-
стрировано, что в группе пациентов со средней продолжи-
тельностью сна менее 5 часов в сутки доля людей с выяв-
ленным нарушением углеводного обмена была значительно 
больше, чем в группе с продолжительностью сна 6-8 часов в 
сутки. Еще одним исследованием, продемонстрировавшим 
четкую ассоциацию между изменением продолжительно-
сти сна и нарушениями углеводного обмена, является рабо-
та Whitehall II, в котором установлено, что как сокращение 
продолжительности сна, так и его увеличение на протяже-
нии длительного времени увеличивает риск развития СД2 в 
1,3–1,7 раз [3]. 


