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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Grygoruk S., Dudukina S., Sirko A., Matsuga O., Malyi R.
PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS
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PREDICTIVE POTENTIAL OF BLOOD AND ASCITIC FLUID LABORATORY PARAMETERS
FOR SPONTANEOUS BACTERIAL PERITONITIS IN PATIENTS WITH CIRRHOSIS

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

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

(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+16.6x10°/L
vs7.542.3x10°/L,  p>0.05), Tr  (10.0£87.9x10°L  vs
134.5+73.3x10°/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 pmol/L vs 22.8+26.1 umol/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/1, 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 75.5459.7, 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,
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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

S.D S.D
SBP non SBP t-test P SBP non SBP
TP 64,1 65,7 -0,64281 0,522508 9,262085 11,86771
albumine 253 283 -2,31587 0,023588 5,510134 5,28863
globuline 393 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
1B 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
S.D S.D
SBP Non SBP t-test P SBP 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
. S.D S.D
ascites SBP non SBP t-test p SBP non SBP
TP 11,0 14,74 -2,97984 0,001998 5,27058 5,15833
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Fig. 1. ROC-curve of creatinine as a predictor of SBP
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Table 4. Univariate analysis of risk factors that affected the development of SBP

T
o8

.0

. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten | INR>1.2 1,170 | 0,566 4,276 1 0,039 3,222 1,063 9,768
e a
P Constant -0,323 | 0,287 1,269 1 0,260 0.724
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1 Le>9x10°/L 0,889 | 0,514 2,986 1 0,084 2,433 0,887 6,669
e a
P Constant -.575 0,417 1,907 1 0,167 0,563
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten 1 TP<62 g/L 0,118 | 0,486 0,059 1 0,808 1,125 0,434 2,913
e a
P Constant -0,069 | 0,372 0,034 1 0,853 0.933
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten 1 Albumine <35 g/L 1,742 10,825 4,466 1 0,035 5,712 1,135 28,748
e a
P Constant -0,238 | 0,262 0,827 1 0,363 0,788
. 95% 1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1 TB>20.5 mol/L 0,470 | 0,564 0,693 1 0,405 1,600 0,529 4,837
e a
P Constant -0,113 {0,275 0,170 1 0,680 0,893
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1° creatinine>115 pmol/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
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step 1° Tr< 150 x 10°/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
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Step | Na<137 mol/L 0,693 | 0,486 2.038 1 0,153 2,000 0,772 5,180
e a
P Constant -0,336 | 0,338 0,991 1 0,320 0,714
. 95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B)
Lower Upper
Sten | TP/ascites < 10 3932 | 1,072 13,461 1 0,000 51,000 6,243 416,649
e a
P 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

. 95% C.1.for EXP(B)
B S.E. Wald df Sig. Exp(B)

Lower Upper
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
Step 1° 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 wunivariate 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 umol/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 pmol/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 10°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
x 10°/L vs 7.542.3 x 10°/L; 130.0+87.9 x 10°L vs 134.5+73.3
x 10%/L; 117.6+71.3U/L vs 96.8+100.1U/1; 71.6+204.4 U/L vs
57.57+94.6 U/L; 92.64£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 28.345.3 g/l),
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higher values of INR (1.7+0.5 vs 1.5+0.2), PT (18.2+4.3 vs
16.542.3), 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 ef 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 ez 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<l1g/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

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

!University Clinical Centre “Mother Teresa”, Clinic of Gastero-
enterohepatology, Faculty of Medicine, ,,Ss. Cyril and Metho-
dius” University in Skopje, R. North Macedonia; *Faculty 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.

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
¢/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
umol/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 pmol/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<l1g/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

PE3IOME

MPOTHOCTUYECKHM TMOTEHIHAJ JIABOPATOP-
HBIX TOKA3ATEJEN KPOBU U ACIIMTA ITPH CIIOH-
TAHHOM BAKTEPUAJIBHOM INEPUTOHUTE VY IIA-
OUEHTOB C HUPPO30OM U ACHHUTOM

Ulnuocka-Hocudosuk @., 'Tpusuesa-Crapaenosa K.,
"MoxcumoBuxk H., 'Tonoposcka B., 'TpaiikoBcka M.,
Iuvockn JI.

f . N “ ”

Vuueepcumemcxuii  knunuueckuii yenmp “Mamo  Tepesa”,
Kuunuxa eacmposumepozenamonocuu, MeOUYUHCKUL (aKyib-
mem, Ynusepcumem ,, Cessimoix Kupunina u Megoous”, Cxonve;
2Vuusepcumem ,, Ce. Kupunina u Megoous” Meouyunckuii ¢a-
rkynomem, Cronve, Pecnyonuxa Cegepnas Makedonus

Hal_II/ICHT])I CO CIIOHTAHHBIM GBKTepl/IaﬂbelM INEPUTOHUTOM
(CBII) 00bIYHO UMEIOT CephEe3HbIC OCIOKHEHHUS, CBSI3aHHBIC C
YXYALICHHEM CHHTETHYECKON M BBIICIUTEIbHON (QyHKIMU Kile-
TOK I1€UEHH, TPEOYIOT FOCIUTAIN3ALMH U PETYIIPHOrO KOHTPO-
151 OMOXMMHUYECKHUX MTOKa3aTeliel KPOBHU U aCIUTa.

Ilenb uccnenoBanus - ONPENEUTh CPEJHNE 3HAYCHUS J1a00-
paTOpHBIX IOKa3aTeNeil KPOBY M acliTa y MalMeHTOB CO CIIOH-
TAaHHBIM 6aKT€pI/IaHbeIM INEPUTOHUTOM, BBIABUTH HAJIUYUEC
pasHUlbl B CPEAHUX 3HAYCHHUAX MNALMECHTOB CO CIIOHTAaHHbLIM
OaKTEepHUATbHBIM TIEPUTOHUTOM U 03 HET0, & TAKIKE UX MTPOTHO-
CTHYECKOE 3HAYCHHE B IMarHOCTHKE CIIOHTAHHOTO OaKTepHalib-
HOI'0O NIEPUTOHUTA.

IIpocnekTHBHO-aHATUTHYECKO-HAOIIOaTeIbHOE  HCClIe-
JIOBaHUE NPOBOAHIIOCH B TCYCHHUE OAHOTO rojia B yHl/IBep-
CUTETCKOW KIMHHKE racTposHrteporenarojoruu B Ckormbe.
Hccnenyemast nmomynauus BriItodana 70 MalMeHTOB € ycTa-
HOBJICHHBIM LUPPO30OM INE€YCHH, HE3aBUCUMO OT DTUOJIOTHH,
KOTOpBIE pa3fesieHbl Ha ABe rpynnsl - 35 nanuentos ¢ CBII
u 35 6e3 Hero.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OT6Op MaMeHTOB JUIsi MCCICAOBAHMS IPOBOIMICS B COOT-
BETCTBUU C 3apaHee ONPEICICHHBIMU KPUTEPUSIMH BKIIOUCHUS
U UCKIIoYeHus. Bece nuarnoctudeckue oOpasibl HEMEIJICHHO
HanpasJsUIHCh B L[eHTpanbHyI0 KIMHUYECKYIO J1ab0paToOpHIO.
5 mu u3 obmero koiuuectBa 10 M acuuTa MCIOIL30BAHBI
U1 aBToMaTrudeckoro noxcyera PMNS u 5 mut - i Onoxu-
MHUYeCcKoro aHaynza acuura (oouwmit nor-WP). IIposenen Ouo-
XUMHYECKUN aHAIIU3 KPOBHU.

OnHO(aKTOPHBIN aHAIN3 TIOKa3aJl, YTO MEKIYHAPOIHOE HOP-
masnu3oBaHHoe otHomenue (MHO), anbOymMuH/b1, KpeaTnHUH/bI,
TP/acuutsr (p=0,039, p=0,035, p=0,013, p=0,000, p=0,030)
SIBIISIIOTCSL HEe3aBUCUMBIMH (hakTopamu pucka passutust CBII.
MHO>1,2 3Ha4uTEeNBHO YBEIMYMBAET BEPOSATHOCTH Pa3BUTUSA
CBII B 3 paza (Exp (B) = 3,222, 1N (1,063-9,768).

ChIBOPOTOUHBIH anbOyMuH <35 T/ 3HAYUTENBHO YBEIH-
yuBaeT BeposTHocTh CBII B 5,5 pas (Exp (B)=5,712, U
(1,135-28,748). Kpearnnun/c >115 MKMOIIB/JT yBETHUMBAET Be-
positHocTs passutust CBII B 5 pas (Exp (B)=5,337, 11 (6,243-
416,469). MHOrOMepHbBIH JIOTUCTUYECKUN aHAIM3 MOATBEPAMII,
yro MHO >1,2 u kpeatnHuH >115 MKMOJIB/JT SIBISIFOTCSI CTaTH-
CTHYECKMMH (DaKTOpaMH PUCKa (IPEIUKTOPAMM), KOTOPBIE I10-
BBILIAIOT BepOsATHOCTH pa3Butust CHIL

Hu3kue 3HaueHns1 CHIBOPOTOYHOTO alibOyMHUHA SIBIISIFOTCSI He-
3aBUCUMBIMHU (hakTopamu pucka [uisi nporHozuposanusi CBIT
U MOBBIIIAIOT PUCK ero pa3Butus B 5,5 pas. [lanuents! ¢ CBII
UMEIOT OoJiee HU3KHE cpeHue 3HadeHust oOmux OeskoB (TP)
npu acuute, ueM 0e3 CBII. Huskue 3nayenust TP npu acumre
<11 r/n SABASIIOTCS HE3aBUCHMBIMH (HaKTOPaMH PHUCKA Pa3BHU-
tus CBII u yBennuuarot puck CBII B 5 pa3. Heo6xoaumer no-
HOJIHUTEIIbHBIE U OoJiee MacITaOHbIe MCCICIOBAHMS JUIS IO~
TBEPXKJICHUS TIOJIyYCHHBIX BBIBOJIOB.
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BJIMAHUE ®U3NOJIOI'NMYECKOTI'O U TATOJIOTTYECKOI'O CHA
HA KNIMHUNYECKUE XAPAKTEPUCTHUKU CAXAPHOI'O JUABETA THUIIA 2 (OB30P)

Tunanuesa K.A., 2Kacenosa A.C., 2Tloxyskros M.I., 'Kapamyuiuna P.A., 'Bekenosa A.O.

HAO «Meouyunckuii Ynusepcumem Acmanay, Munucmepcmeo 30pasooxpanenus Pecnybnuxu Kazaxcman,
Hyp-Cynman, Kazaxcman; *@IAOY BO «llepewiii Mockosckuti 20Cy0apcmeentbiil MeOUYUHCKULL YHUBEPCUMEm
um. U.M. Ceuenosa (Ceuernosckuil ynueepcumem)» Munsopasa Poccuu, Mockea, P@

Caxapuplid tuaber tuna 2 (C2) - conuanabHO 3HAYMMOE 3a-
OoneBaHue, BOSHHUKAIOIIEE B pe3yAbTaTe B3aUMOEHCTBUS TeHe-
TUYECKOW TPEIpPaCIONOKEHHOCTH M (PAKTOPOB OKpY)KaIOIIEH
cpenbl, TAaKUX KaK MaJIOMOABIIKHBIA 00pa3 >KM3HHU, XapakTep
MUTaHus 1 MHOTHE Apyrue[l].

CaxapHblii 1uabeT 2 Tuna ABIeTCsl OMHUM U3 Haubosee pac-
MIPOCTPAaHEHHBIX XPOHUUECKHX 3a00N€BaHMM, U, IO IPOTHO3aM
9KCTepToB, K 2040 roxy yuciao GONbHBIX C YCTAaHOBICHHBIM AHa-
THO30M «CaxapHBIA THa0eT» MOXKET JOCTHYb 642 MUIIHOHOB
yenoBeK. OCHOBHBIMH NpUYMHAMU cMepTH OonbHbIX CJl 2 THna
SBJISIOTCSL CEPIEYHO-COCYANCThIE U OHKOJNIOTMYECKHe 3aborie-
BaHus. Kpome Toro, C/I2 Tuma B pa3BUTHIX CTpaHaxX SBIAETCS
MPUYMHON MPEXKIEBPEMEHHON CMEPTH M COKPALIAET MPOAOIIKH-
TeNIbHOCTB JKH3HHU MPUONU3UTENBHO Ha 6 JIeT.

C/1 2 Tuma — XxpoHH4eckoe 3a0oieBaHue, XapaKTepHu3yole-
ecsl HapyIIeHHeM YTJIEBOJHOTO OOMEHa, OCHOBHBIM MaTOTeHe-
TUYECKHM MEXaHU3MOM Pa3BUTHs KOTOPOTO SIBIAETCS MHCYIH-
Hope3ucTeHTHOCTh. Tepamusa CJ| 2 Tuma sBIsSeTCS MHOTOKOM-
MOHEHTHOW M, MOMHUMO (DapMaKOJIOrHYECKOr0 BMELIATeIbCTBA,
BKJIIOYAeT B ce0s MEpONpHUATHS 0 MOAU(HUKALINU 00pa3a xKu3-
HU, TaKHe KaK CJIeJ0BaHHE NMPUHIUIAM MPaBUILHOTO MUTAHHS
U COOMIOCHUE PEeKOMEHIAIMH MO (U3MYECKOH aKTHBHOCTH.
OnHaKO MCCleI0BaHuUs MOCTIEAHUX JIET YKa3bIBAIOT HA HAINUHE
JIByHANpPaBICHHON CBA3M MEXIY Pa3lUYHBIMU HapyHIICHUSMH
CHa U MeTaboNIn4ecKuMH pacctpoiictBamu. C OJHOH CTOPOHBI,
YCTaHOBJIEHO, YTO M3MEHEHHE MPOIOIKUTETBHOCTH CHA, CHH-
JPOM HOYHOTO anHo3, (parMeHTaIHs U APYTue U3MEHEHUs CHa
ABJISIIOTCS. 3HAUUMBIM (hakTopoM pucka paszsutus C/I2 tuma. C
JPYroit CTOPOHBI, TATOJIOTUsI CHA MOXKET OKa3bIBaTh BIUSHUE HA
JOCTHKEHUE aJIEKBATHOTO KOHTPOJISI YIIIEBOJHOTO 0OMeHa U SIB-
JISTBCS JIOTIOJTHUTENIbHBIM (DAKTOPOM PUCKA PA3BUTHS CEPACHHO-
COCYIHUCTBIX 3a00/I€BaHUI y JAHHOM KOTOPTHI MAllHEHTOB.
© GMN

Con onpenensercss Kak (yHKIMOHAJIbHOE COCTOSHHE, Xa-
PaKTEpPH3YIOIeeCss OTCYTCTBUEM AKTUBHOTO B3aUMOJCHCTBHS
OpraHM3Ma ¢ OKpy’Karoulel cpe1oi, HEMOIHBIM MPEKPALEHUEM
y3HaBaeMOH TNCHXUYECKOH NEATETbHOCTH M CHHIXXEHHEM CIO-
COOHOCTH BOCIIPUHUMATH BHEITHHE PA3APasKUTENH [2].

Heckonbko MeXaHU3MOB JI€XKaT B OCHOBE MOJIYIHMPYIOIIEro
BO3/ICHCTBHSA CHA Ha DasiiM4Hble (U3HOIOTMYECKHE MNpOIec-
cel. Bo Bpems a3kl MeATEHHOTO CHa CHMXKAIOTCSI MPOIECCHI
YTUIU3ALUH TIIOKO3bI KI€TKaMH TOJIOBHOTO MO3Ta, CHUKAETCS
AKTUBHOCTh CHMIIATUYECKOM HEPBHOW CHCTEMBI U TTOBBIIIAETCS
AKTUBHOCTb IapacCUMIATUYECKON HEPBHOW cucTeMbl. MHorue
TOPMOHBI UMEIOT LIUPKAHBI PUTM CEKPELUH, KOTOPBIH TECHO
CBS3aH C OINpE/EICHHBIMHU CTaUsAMU CHA. Bo Bpems ¢uzmoino-
TMYECKOTO CHAa MPOMCXOIUT CHUKEHHE OOIIEro pacxoja 3Hep-
TUH BCETO OpraHu3Mbl Ha 15-35%.

B nmanHOM 0030pe MBI OCTAaHOBMMCS Ha H3YyUEHHH BOMpPOCA
BIIMSIHUS TIOKA3aTesiel CHAa U €ro HapyLIeHui Ha pa3luIHbIe Xa-
paxrepuctuxu C/12 Tuma.

Ilpooonsicumenvrocms ~ cna.  YCTAaHOBIEHO — HallMuHe
U-06pa3Hoii cBsi3u Mexay oxupenueM, C/12 Tuna u npomomnKu-
TenbHOCTRIO cHa. Tak B mccnenoBanun NHANES npomemon-
CTPHPOBAHO, YTO B TPYIIIE MAIUEHTOB CO CPEAHEN MPOTOIKH-
TENbHOCTBIO CHA MEHEe 5 4acoB B CyTKHU OIS JIOfIEH C BBISB-
JIEHHBIM HapylIeHHEM yIIeBOAHOTO 0OMeHa Obla 3HAUYMTETHHO
Oosblile, 4YeM B IPYIIIE C IPOAOKUTEIFHOCTBIO CHA 6-8 4acoB B
cyTku. Eme ofHUM HccaenoBaHueM, TPOJEMOHCTPUPOBABIINM
YETKYI0 aCCOIMALNI0 MEXIYy H3MEHEHHEM IPOAOIKHUTENBHO-
CTU CHA U HapyIIEHUSMHU YTIIEBOTHOTO 0OMeHa, sIBIsieTCs pado-
ta Whitehall II, B KOoTOpOM yCTaHOBIIEHO, YTO KaK COKpAIllCHUE
MPOAOKUTENBHOCTH CHA, TAK M €T0 yBEIUUEHUE Ha MPOTSHKE-
HHH JUTUTENFHOTO BPEMEHHN yBeIU4nBaeT puck passutus CI2 B
1,3-1,7 pa3 [3].
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