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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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РЕЗЮМЕ

ЭФФЕКТИВНОСТЬ УСОВЕРШЕНСТВОВАННОЙ 
СУПРАГИОИДНОЙ И СУПРАОМОГИОИДНОЙ 
ШЕЙНОЙ ДИССЕКЦИИ В ЛЕЧЕНИИ РЕГИОНАР-
НЫХ МЕТАСТАЗОВ РАКА ЧЕЛЮСТНО-ЛИЦЕВОЙ 
ОБЛАСТИ

Центило В.Г., Удод А.А.

Донецкий национальный медицинский университет, Укра-
ина

Цель исследования – оптимизация результатов оператив-
ных методов лечения регионарных метастазов рака челюст-
но-лицевой области путем усовершенствования технологии 
операций супрагиоидной и супраомогиоидной шейной дис-
секции с ее вариантами и обоснование возможности их при-
менения у больных злокачественными опухолями челюст-
но-лицевой области.

Обследованы 104 пациента в возрасте от 7 до 86 лет со 
злокачественными опухолями челюстно-лицевой области, в 
том числе раком нижней губы, слизистой оболочки полости 
рта и слюнных желез. У больных выявлено 187 увеличенных 
регионарных лимфатических узлов, которые были удалены 
в ходе оперативного вмешательства с применением усовер-
шенствованных методов супрагиоидной и супраомогиоид-
ной шейной диссекции. Предложенная усовершенствован-
ная шейная диссекция показала высокую эффективность в 
отношении регионарных метастазов. У прооперированных 
больных связь риска регионарных рецидивов с наличием 
регионарных метастазов не установлена.

reziume

kisris suprahioiduri da supraomohioiduri 
diseqciis srulyofili meTodis gamoyenebis 
efeqturoba yba-saxis midamos kibos regionuli 
metastazebis mkurnalobaSi

v.centilo, a.udodi

doneckis erovnuli samedicino universiteti, 
ukraina

kvlevis mizans warmoadgenda yba-saxis midamos 
kibos regionuli metastazebis mkurnalobis ope-
raciuli meTodebis Sedegebis optimizeba kisris 
suprahioiduri da supraomohioiduri diseqciis 
operaciuli teqnologiis srulyofis gziT da 
maTi gamoyenebis SesaZleblobis dasabuTeba pa-
cientebSi yba-saxis midamos kiboTi.
gamokvleulia 7-86 wlis 104  pacienti yba-saxis 

midamos avTvisebiani simsivneebiT, maT Soris – 
qveda tuCis, piris Rrus lorwovani garsis da 
sanerwyve jirkvlebis. pacientebSi gamovlinda 
187  gadidebuli limfuri kvanZi, romelic mo-
cilebuli iyo operaciulad suprahioiduri da 
supraomohioiduri diseqciis srulyofili meTo-
debis gamoyenebiT. kisris diseqciis SemoTavaze-
bulma meTodma gamoavlina maRali efeqturoba 
regionul metastazebTan mimarTebiT. naopera-
cieb pacientebSi regionuli recidivebis riskis 
kavSiri regionuli metastazebis arsebobasTanA 
dadgenili ar iqna. DADGDA

PARAMETERS OF FIBRINOLYTIC AND ANTIFIBRINOLYTIC ACTIVITY 
IN PATIENTS WITH ALCOHOLIC LIVER CIRRHOSIS ASSOCIATED WITH ADIPOSITY

Virstiuk N., Matkovska N.

Ivano-Frankivsk National Medical University, Ukraine

The urgency of the problem of liver cirrhosis (LC) is caused by 
the increase in morbidity, prevalence, life-threatening complica-
tions, disability and increasing mortality of able-bodied popula-
tion [1,2,3,24]. The frequency of detection of this pathology in the 
world is 11.0%, including Europe and the USA – from 3.0 to 8.0% 
[6,7,10]. According to various authors, 0.1% of the European popu-
lation suffer from LC; 14-30 new cases of LC for 100 thousand 
people and about 170 thousand fatal cases are registered every year 
[9,12,13,26]. Annually, about 2 million people die due to complica-
tions of LC – this is 71.0% of all digestive organs diseases [28].

Among patients with LC there are a lot of people who abuse 
alcohol [11]. The so called dose relationship between the 
amount of alcohol risk of alcoholic liver disease (ALD) was 
established. About 60.0% of people suffer from alcoholic ste-
atosis, they drink >60.0 g of alcohol per day; those who daily 

consume more than 120.0 grams of alcohol are at highest risk of 
LC [15,16,18,19,32]. In recent years, the frequency of develop-
ment of LC against the background of adiposity [5,17,20] and 
non-alcoholic fatty liver disease (NAFLD) has increased [25]. 
Obesity has been shown to increase the risk of fatty liver, cir-
rhosis and liver cancer [23].

The nature of hemostasis in patients with LC is difficult and 
often unpredictable; it concerns all stages of hemostasis – vas-
cular-thrombocytic, coagulative, and fibrinolysis [11,15,27,29]. 
Recently, a number of researchers have studied the state of hy-
percoagulation in LC, which is the cause of intra-and extrahe-
patic thrombogenic states [14,21,23,29]. Standard coagulation 
tests, such as (INR), (PT), activated partial thromboplastin time 
(aPTT) are not sufficient in prediction of bleeding or thrombotic 
complications of LC [4,32].
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The regulation of normal blood flow in humans is performed 
by a fibrinolytic system, the main enzyme of which is plasmin. 
It is developed from plasminogen by serine proteases, such as 
tissue or urokinase plasminogen activator (t-PA and u-PA, re-
spectively). In contrast, fibrinolysis is inhibited by a type 1 plas-
minogen activator (PAI-1), inhibitor of Thrombin Activatable 
Fibrinolysis (TAFI) [24,25,29,30]. It is proved that the increase 
of PAI-1, which is considered as a key component of the system 
of fibrinolysis, in liver diseases correlates with the parameters of 
the systemic inflammatory process, endothelial dysfunction and 
fibrogenesis [14,15,31].

The purpose of the research was to study the changes in the 
parameters of fibrinolytic and antifibrinolytic systems in patients 
with alcoholic liver cirrhosis (ALC), depending on combination 
with NAFLD and decompensation of the disease.

Material and methods. The subject of the study were 104 
patients with ALC, 16 women and 88 men aged 34 to 65 years; 
among them there were 66 patients with ALC associated with 
adiposity (group I), 38 patients with ALC (group II, comparison 
group). Control subjects were 20 practically healthy volunteers 
(4 women and 16 men).

Among patients of group I there were 11 women and 55 men, 
age (45.8±5.7) years; body mass index (BMI) was (35.5±2.8) 
kg/m2. ALC of Child-Pugh class A was diagnosed in 24 patients, 
ALC of Child-Pugh class B was in 22 patients, ALC of Child-
Pugh class C was in 20 patients.

Among patients of group II there were 5 women and 33 men, age 
(47.3±6.1 years); BMI was (27.6±1.8) kg/m2. ALC of Child-Pugh 
class A was diagnosed in 15 patients, ALC of Child-Pugh class B 
was in 12 patients, ALC of Child-Pugh class C was in 11 patients.

The ALC was diagnosed according to the Adapted clinical 
guideline “Alcoholic liver disease” (State Expert Centre of the 
Ministry of Health of Ukraine, Ukrainian Gastroenterological 
Association, Kyiv, 2014) and the Order of the Ministry of Health 
of Ukraine dated November 6, 2014, No. 826 of the protocol on 
medical care in the specialty “Alcoholic Hepatitis”.

Obesity was diagnosed according to the European Guidelines 
for Obesity Management in Adults [8] and European Practical 

and Patient-Centred Guidelines for Adult Obesity Management 
in Primary Care [32]. The degree of severity of LC was assessed 
by Child-Pugh score (Child-Pugh, Child-Turcotte, Child-Tur-
cotte-Pugh, and sometimes Child-Paquet) [10]. MELD (Mayo 
Endstage Liver Disease, 2001) index – prognostic index for liver 
diseases that takes into account bilirubin, international normal-
ized ratio (INR) and serum creatinine was calculated using an 
electronic calculator [11].

MELD index=3.8xloge serum bilirubin level (mg/dl) + 
11.2xloge INR + 9.6xloge serum creatinine level (mg/dl).

A general clinical examination was performed (analysis of 
complaints, medical history, confirmation of the alcoholic ae-
tiology of LC on the basis of international CAGE, AUDIT and 
MAST questionnaires, objective status, general blood and urine 
analysis, biochemical blood test), ultrasound examination of 
abdominal cavity organs, electro- and echocardiography. To as-
sess encephalopathy (EP), the criteria proposed by West-Haven 
were used. The functional state of the liver was evaluated by 
the content of bilirubin, total protein and albumin, fibrinogen, 
aspartate aminotransferase (AsAT), alanine aminotransferase 
(AlAT), gammaglutamyltranspeptidase (GGTP), alkaline phos-
phatase (AP) activity, which were determined according to stan-
dard methods.

The t-PA level in the blood was determined by the immunoas-
say method using the t-PA Combi Actibind ELISA kits (“Tech-
noclone GmbH”, Austria)

The PAI-1 level in the blood was determined by immunoas-
say using human PAI-1 Antigen ELISA kits (“Technoclone”, 
Austria).

The content of plasmin-α2-antiplasmin (PAP) complexes re-
flecting the plasma formation activity and the plasmin degrada-
tion product of the insoluble D-dimer product fibrin (DD) was 
measured by immunoassay using “Technozym PAP Complex 
ELISA Kit” and “Technozym D-dimer ELISA”, respectively 
(“Technoclone”, Austria).

Prothrombin time (PT), activated partial thromboplastin time 
(APTT), thrombin time (TT) and fibrinogen were measured us-
ing conventional methods.

Table 1. Characteristics of the examined patients with alcoholic cirrhosis of the liver depending on the concomitant adiposity, М±m

Groups of patients
Parameters 

ALC/adiposity 
subjects, n=66 

ALC subjects,
n=38 P

Age (years) 45.2±5.0 49.3±6.1 0.05
BMI (kg/m2) 37.3±2.8 26.7±1,5 0.01

Smokers 27 (40.9) 20 (52.6) 0.09
Duration of ALC (years) 4.8±1.2 7.6±1.4 0.04

Child-Pugh class for ALC, n (%) 
А
В
С

24 (36.4)
22 (33.3)
20 (30.0)

15 (39.5)
12 (31.6)
11 (28.9)

0.10
0.25
0.11

Ascites 38 (57.6) 18 (47.4) 0.08
Encephalopathy 47 (71.2) 20 (52.6) 0.05

History of bleeding (mostly variceal), n (%) 13 (19.7) 7 (18.4) 0.16
History of thrombotic complications, n (%) 14 (21.2) 4 (10.5) 0.04

Hypertension 41 (62.1) 7 (18.4) 0.02
Atrial fibrillation 12 (18.18) 1(2.6) 0.01

Diabetes Mellitus II 11 (16.7) -
notes: data are means of SD or n (%) unless otherwise indicated; p – statistical significance
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All statistical tests were done using “Microsoft Excel” and 
Statistica v. 12.0, StatSoft, USA. Data were presented as a 
means + standard deviation. For nonparametric values, Kruskal-
Wallis test and for parametric values 1-way analysis of variance 
and T test were used. Statistical significance was set as P values 
lower than 0.05.

The investigation was carried out in accordance with the re-
search plan of the Ivano-Frankivsk National Medical University 
(Ukraine) and is a part of the research work “Diseases of internal 
organs under modern conditions in combination of pathology 
and target organs damage: features of the course, diagnosis and 
treatment”(registration number 0115U000995).

Results and discussion. ALC/adiposity patients were 4.1 
years younger than control ALC subjects. The BMI was slightly 

higher in ALC/ adiposity patients than in ALC patients (P = 
0.01), while the duration of ALC was lower in group I than in 
group II (P = 0.04). The baseline characteristics of patients and 
control subjects are presented in Table 1.

According to the results of the study, adiposity in examined 
patients was accompanied by a more severe course of ALC accord-
ing to Child-Pugh score and MELD index (Table 2), which were 
higher in group I by 17.91% and 21.23% respectively (p<0.05), 
compared with those in group II. These indices grew with increas-
ing decompensation of ALC in both groups, but Child-Pugh score 
of classes A, B and C in patients of group I was higher in com-
parison with patients in group II by 15.79%; 16.80% and 10.46% 
respectively (p<0.05); MELD index was also higher by 17.15%; 
19.29% and 11.56% respectively (p<0.05).

Table 2. Parameters of the severity of alcoholic liver cirrhosis depending on concomitant adiposity and Child-Pugh class, М±m
Parameters

Groups of patients Child-Pugh score MELD index 

Group І (ALC/ adiposity), n=66 9.69±0.71* 19.36±2.10*
Child-Pugh class A for LC, n=24 6.52±0.44* 12.71±0.69*
Child-Pugh class B for LC, n=22 9.40±0.59*· 19.29±1.37*·
Child-Pugh class C for LC, n=20 14.24±0.72*#° 26.53±1.61*#°

Group ІІ (ALC), n=38 8.15±0.67 15.59±0.79
Child-Pugh class A for LC, n=16 5.49±0.37 10.53±0.62
Child-Pugh class B for LC, n=12 7.82±0.49· 16.07±0.83·
Child-Pugh class C for LC, n=10 12.75±0.58#° 23.43±1.30#°

notes: MELD – model of end-stage liver disease; * –probability of the difference of parameters between groups II and I 
of the corresponding Child-Pugh classes; · – probability of the difference of parameters between classes B and A in groups 

І and ІІ, respectively, p<0.05; # – probability of the difference of parameters between classes C and A in groups І and ІІ, 
respectively, p<0.05; ° – probability of the difference of parameters between classes C and B in groups І and ІІ, respectively, p<0.05

Table 3. Indicators of the functional state of the liver in patients with alcoholic liver cirrhosis depending o
n the concomitant adiposity and Child-Pugh class, М±m

Parameters 
(Mean ±SD) 

Healthy,
n=20

Class А Class В Class С 

Group І,
n=24

Group ІI, 
 n=15

Group І, 
n=22

Group ІI, 
n=12

Group І, 
n=20

Group ІI,
n=11

Total bilirubin, 
μmol/l 13,52±1,28 32,54±1,75*· 22,73±1,61* 55,51±2,75 

*·◊ 45,29±1,30*◊ 128,61±5,45 
*·#° 105,31±4,60*#°

AsAT. mmol/h*l 0,28±0,01 0,81±0,04*· 0,65±0,02* 1,22±0,07
*·◊ 0,86±0,05*◊ 1,52±0,10*·#° 1,20±0,07*#°

AlAT. mmol/h*l 0,25±0,01 0,55±0,03*· 0,40±0,01* 0,89±0,04
 *·◊ 0,73±0,03*◊ 1,28±0,07*·#° 0,89±0,04*#°

GGTP. mmol/h*l 4,85±0,02 17,85±0,83*· 12,16±0,57* 25,79±1,12
*·◊ 19,08±0,72*◊ 29,55±1,06*#° 24,73±0,95*#°

AF. mmol/h*l 1,20±0,06 3,79±0,19*· 3,38±0,10* 5,23±0,26
*·◊ 4,30±0,21*◊ 5,86±0,29*·#° 5,05±0,27*#°

Total protein. g/l 75,67±1,27 62,08±2,12* 65,38±1,97* 56,12±1,70
*◊ 58,53±1,83 *◊ 46,05±1,93*·#° 50,47±2,12*#°

Albumin. g/l 47,83±1,26 32,92±1,23*· 37,25±1,12* 28,09±1,32 
*·◊ 32,50±1,24 *◊ 22,63±1,35*·#° 26,35±1,22*#°

notes: * – the reliability of the differences between Groups І and ІІ compared with healthy persons, · – the reliability of the indica-
tors difference in Group II compared with Group I of the corresponding Child-Pugh Classes, ◊ – the reliability of the indicators 

difference of Class B compared with Class A in Groups I and II, respectively, p<0.05; # – the reliability of the indicators difference 
of Class C compared with Class A in Groups I and II, respectively, p<0.05; ° the reliability of the indicators difference 

of Class C compared with Class B in Groups I and II, respectively, p<0.05
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The functional state of the liver was significantly impaired in 
patients with ALC/ adiposity (Table 3). Besides, the activity of 
AsAT and AlAT in patients of group I was higher compared to 
group ІI for Child-Pugh class A patients – by 19.75% and 27.27% 
(p<0.05); class B – by 29.51% and 17.97% (p<0,05); class C – 
by 21.05% and 30.47% (p<0.05); bilirubin – by 30.14%, 18.41% 
and 18.12%, respectively (p<0.05), all these data indicate a greater 
severity of the cytolytic syndrome. The activity of GGTP and AP 
in patients of group I was higher in comparison with patients of 
group ІI for Child-Pugh class A by 31.88% and 10.82% (p<0.05); 
class B – by 26.02% and 17.78% (p<0.05); class C – by 16.31% 
and 13.82% (p<0.05), indicating a greater severity of cholestatic 
syndrome. Albumin content was lower in patients of group I than 
in patients of group ІI for Child-Pugh class A by 13.15% (p<0.05); 
class B – by 15.70% (p<0.05); class C – by 16.44% (p<0.05) which 
indicates a significant violation of liver synthesis function with a 
concomitant NAFLD.

The revealed changes in the parameters of fibrinolytic and 
antifibrinolytic activity in patients with ALC were more pro-
nounced in combination with concomitant adiposity (Table 4). 
In particular, levels of tPA, PAI-1, and PAP in all disease groups 
were higher than in the control group. These changes were grow-
ing with the increasing of ALC severity. The levels of tPA in pa-
tients of group I were higher compared to patients of group II for 
Child-Pugh class A – by 19.15% (p<0.05); class B – by 22.53% 
(p<0.05); class C – by 19.95% (p<0.05); the levels of PAI-1 
were higher by 66.93%, 66.93%, 36.53%, 31.68%, respectively 
(p<0.05). This was accompanied by a decrease in the tPA / PAI-1 
index in patients of groups I and II compared to healthy subjects 
for Child-Pugh class A – by 35.95% and 16.85% (p<0.05); for 
Child-Pugh class B – by 35.95% and 22.47% (p<0.05); Child-
Pugh class C – by 35.95% and 24.72% (p<0.05). The levels 
of PAP in patients of groups I and II were higher compared to 
healthy subjects for Child-Pugh class A by 71.78% and 29.17% 
(p<0.05); class B – by 100.16% and 58.93% (p<0.05); class C – 

by 144.30% and 86.24% (p<0.05).
The content of fibrinogen and D-dimers was higher in patients 

of group I than in patients of group ІI for Child-Pugh class A 
– by 53.49% and 11.11% (p<0.05); class B – by 45.76% and 
16.67% (p<0.05), and did not differ significantly in the terminal 
stage of ALC for C class (p>0.05). The levels of INR increased 
with increasing decompensation of ALC (p<0.05), which indi-
cates liver dysfunction; its differences in patients of both groups 
were not detected (p>0.05).

Parameters of PT, APTT, TT were moderately increasing, 
while INR also increased with worsening of ALC; however, 
their changes were not so obvious than in tPA, PAI-1, and PAP.

The liver has a number of haemostatic roles including the 
production of most coagulation factors and inhibitors, as well 
as fibrinolytic factors [26]. This stability is disrupted by the ef-
fects of advanced liver disease in the form of decreased synthe-
sis of coagulation factors, inhibitors, abnormal clotting factors, 
abnormalities of fibrinolytic activity, disseminated intravascu-
lar coagulation and platelet function defects [7]. In end-stage 
liver disease several pathophysiological mechanisms, especially 
profound ED, may be responsible for a hypercoagulable state 
with the potential for severe thrombotic complications. ED is 
responsible for increased production of liver independent co-
agulation factors such as von Willebrand factor (vWF), factor 
VIII (FVIII), and PAI-1.13-16. These alterations, in combination 
with changes in the balance of coagulation/anticoagulation and 
fibrinolytic/antifibrinolytic factors, affect all levels of the hae-
mostatic system.

Standard laboratory coagulation tests are unable to predict 
bleeding and are inadequate for the assessment of haemostatic 
status in these patients, hence more comprehensive tests are 
required to guide the management of thrombotic and bleeding 
complications [22].

The study revealed an increase in levels of tPA, PAI-1, and 
PAP in patients with ALD, especially in combination with con-

Table 4. Indicators of fibrinolytic and antifibrinolytic activity in patients with alcoholic liver cirrhosis, 
depending on the concomitant adiposity and Child-Pugh class, М±m

Parameters 
(Mean ±SD) 

Healthy,
n=20

Class А Class В Class С 
Group І,

n=24
Group ІI, 

 n=15
Group І, 

n=22
Group ІI, 

 n=12
Group І,

n=20
Group ІI, 

 n=11
tPA, ng/ml 16.30±1.2 35.41±2.50 28.63±2.11 50.82±3.39 39.37±2.50 56.70±3.21*·# 45.39±2.9*#°

PAI-1, ng/ml 18,36±0,72 62,08±2,73*· 37,19±1,26* 89,05±3,02*·◊ 56.52±2,25*◊ 98,52±3,25*·#° 67,31±2,64*#°
tPA/PAI-1 0,89±0.03 0,57±0.02*· 0,74±0.03* 0,57±0.03*·◊ 0,69±0.03*◊ 0,57±0.03*·# 0,67±0.03*#

PAP (mg/l) 295.24±
23.06

507.19±
38.52*·

381.36±
30.45*

627.50±
42.19*·◊

469.24±
33.75*◊

721.26±
40.39*·#°

550.73±
51.28*#°

PT (sec) 11.44+0.53 14.36±0.72*· 12.89±0.65* 17.12+0.85*·◊ 15.23±0.74*◊ 22.05+0.92*·#° 20.72±0.80*#°
APTT (sec) 27.31±1.22 36.56±1.70* 32.24±1.45* 43.65±2.25*·◊ 37.28±1.82*◊ 55.39±2.43*·#° 45.16±2.25*#°

TT (sec) 17.30±0.67 20.77±0.93* 18.77±0.84* 23.86±1.22*·◊ 21.35±1.04*◊ 24.62±1.33*#° 23.75±1.30*#°
INR 1,18±0,05 1,27±0,06* 1,25±0,09* 1,62±0,08*◊ 1,55±0,14*◊ 2,07±0,14*#° 2,20±0,15*#°

Fibrinogen 
(g/L) 2,46±0,16 4,15±0,22*· 1,93±0,13* 2,95±0,14*·◊ 1,60±0,12*◊ 1,35±0,11*#° 1,28±0,10*#°

D-dimer, 
ng/ml 0.29±0.01 0.50±0.01*· 0.45±0.01* 0.72±0.04*·◊ 0.60±0.03*◊ 0.95±0.06*·#° 0.84±0.04*#°

notes: * – the reliability of the differences between Groups І and ІІ compared with healthy persons, 
· – the reliability of the indicators difference in Group II compared with Group I of the corresponding Child-Pugh Classes, 

◊ – the reliability of the indicators difference of Class B compared with Class A in Groups I and II, respectively, p<0.05; 
# – the reliability of the indicators difference of Class C compared with Class A in Groups I and II, respectively, p<0.05; 

° the reliability of the indicators difference of Class C compared with Class B in Groups I and II, respectively, p<0.05
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comitant adiposity, which increased with the severity of the 
disease according to Child-Pugh score. There was a more pro-
nounced increase in levels of PAI-1 than tPA, that was accompa-
nied by a decrease in tPA / PAI-1 index. A number of researchers 
indicate that an increase in PAI -1 levels may cause hypercoagu-
lation [2, 27], and therefore its increase with a decrease in the 
tPA/PAI-1 index in patients with ALC/ adiposity can predict the 
risk of thrombogenic conditions. It is also evidenced by the in-
creasing D-dimers. Therefore, in management of ALC patients, 
especially if they suffer from concomitant adiposity, the state of 
fibrinolytic/antifibrinolytic factors should be considered in order 
to prevent the complications of LC.

Conclusions. Patients with ALC had an increase in tPA and 
PAI-1; PAP level was elevated in patients with ALD, especially 
in combination with concomitant adiposity, which increased 
with worsening of the disease according to Child-Pugh score. 
There was a more pronounced increase in levels of PAI-1 than 
tPA, accompanied by a decrease in the tPA/PAI-1 index, which 
can predict the risk of thrombogenic state. In the management 
of patients with ALC, especially with concomitant adiposity, the 
state of fibrinolytic/antifibrinolytic factors should be considered 
in order to prevent the complications of the LC.

Prospects for further investigations. Study of the influence of 
medicines on parameters of fibrinolytic and antifibrinolytic ac-
tivity in patients with alcoholic cirrhosis of the liver associated 
with adiposity
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SUMMARY

PARAMETERS OF FIBRINOLYTIC AND ANTIFIBRI-
NOLYTIC ACTIVITY IN PATIENTS WITH ALCOHOLIC 
LIVER CIRRHOSIS ASSOCIATED WITH ADIPOSITY

Virstiuk N., Matkovska N.

Ivano-Frankivsk National Medical University, Ukraine

Aim of study. The aim of study was to study the changes in the 
parameters of fibrinolytic and antifibrinolytic systems in patients 
with alcoholic liver cirrhosis (ALC), depending on the combina-
tion with adiposity and decompensation of the disease.

The subject of the study were 104 patients with ALC, 16 
women and 88 men aged 34 to 65 years; among them there 
were 66 patients with ALC associated with adiposity (group 
I), 38 patients with ALC (group II). Control subjects were 20 
practically healthy volunteers (4 women and 16 men). The 
indicators of circulating blood biomarkers of fibrinolytic and 
antifibrinolytic systems were measured by the immuno-assay 
method.

Patients in both groups showed an increase of tissue plas-
minogen activator (t-PA), type 1 plasminogen activator in-
hibitor (PAI-1), and plasma-α2-antiplasmin (PAP) complexes, 
especially in combination with concomitant adiposity. These 
changes were increasing with worsening of the disease accord-
ing to Child-Pugh score. The levels of PAI-1A were more pro-
nounced than tPA levels, all this was accompanied by a decrease 
in the tPA / PAI-1 index in patients of groups I and II compared 
to healthy subjects: for Child-Pugh class A – by 35.95% and 
16.85% (p<0.05); for Child-Pugh class B – by 35.95% and 
22.47% (p<0.05); Child-Pugh class C – by 35.95% and 24.72% 
(p<0.05). The levels of PAP in patients of groups I and II were 
higher compared to healthy subjects for Child-Pugh class A by 

71.78% and 29.17% (p<0.05); class B – by 100.16% and 58.93% 
(p<0.05); class C – by 144.30% and 86.24% (p<0.05). It is also 
evidenced by the increasing D-dimers.

The increase in tPA, PAI-1, D-dimers and decrease in the tPA/
PAI-1 index can predict the risk of thrombogenic state in pa-
tients with ALC, especially with concomitant adiposity.

Keywords: alcoholic liver cirrhosis; adiposity; hemostasis.

РЕЗЮМЕ 

ПОКАЗАТЕЛИ ФИБРИНОЛИТИЧЕСКОЙ И АНТИ-
ФИБРИНОЛИТИЧЕСКОЙ АКТИВНОСТИ У БОЛЬ-
НЫХ АЛКОГОЛЬНЫМ ЦИРРОЗОМ ПЕЧЕНИ В СО-
ЧЕТАНИИ С ОЖИРЕНИЕМ

Вирстюк Н.Г., Матковская Н.Р.

Ивано-Франковский национальный медицинский универси-
тет, Украина

Цель исследования - определение изменений параметров 
фибринолитической и антифибринолитической систем у 
пациентов с алкогольным циррозом печени в сочетании с 
ожирением и декомпенсацией заболевания.

Исследованы 104 пациента с алкогольным циррозом пе-
чени (АЦП), 16 женщин и 88 мужчин в возрасте от 34 до 65 
лет; из них 66 пациентов с АЦП в сочетании с ожирением 
(группа I), 38 пациентов с АЦП без ожирения (группа II). 
АЦП класса A по классификации Чайлд-Пью диагностиро-
ван у 24 пациентов, АЦП класса B - у 22 пациентов, АЦП 
класса C - у 20 пациентов. Контролем служили 20 практи-
чески здоровых добровольцев (4 женщины и 16 мужчин).

Показатели циркулирующих в крови биомаркеров фибри-
нолитической и антифибринолитической систем определя-
ли иммуноферментным методом.

У пациентов обеих групп наблюдалось увеличение ком-
плексов тканевого активатора плазминогена (t-PA), ингиби-
тора активатора плазминогена типа 1 (PAI-1) и комплексов 
плазмин-α2-антиплазмин (PAP), особенно, в сочетании с 
сопутствующим ожирением. Эти изменения увеличивались 
с ухудшением заболевания по шкале Чайлд-Пью. Уровни 
PAI-1 были большими, чем уровни tPA, что сопровождалось 
снижением индекса tPA/PAI-1 у пациентов I и II групп в 
сравнении со здоровыми добровольцами.

Увеличение tPA, PAI-1, D-димеров и снижение индекса 
tPA/PAI-1 могут прогнозировать риск тромбогенного со-
стояния у пациентов с AЦП, особенно с сопутствующим 
ожирением.

reziume

fibrinolizuri da antifibrinolizuri aqtivo-
bis maCveneblebi RviZlis alkoholuri ciroziT 
daavadebulebSi komorbiduli simsuqniT 

n.virstiuki, n.matkovskaia

ivano-frankovskis erovnuli samedicino univer-
siteti, ukraina

kvlevis mizans warmoadgenda fibrinolizuri 
da antifibrinolizuri sistemebis parametrebis 
cvlilebebis gansazRvra RviZlis alkohol-
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uri ciroziT avadmyofebSi simsuqnesTan da da-
avadebis dekompensaciasTan kombinaciaSi.
gamokvleulia 104  pacienti RviZlis alkoholu-

ri ciroziT: 34-65 wlis asakis 16 qali da 88 ma-
makaci, maTgan 66 pacienti - RviZlis alkoholuri 
ciroziT da simsuqniT (jgufi I), 38 pacienti - 
RviZlis alkoholuri ciroziT simsuqnis gareSe 
(jgufi II). Caild-pius klasifikaciis mixedviT, 
RviZlis alkoholuri cirozis A klasi diag-
nostirda 24  pacientSi, B klasi – 22 pacientSi, C 
klasi – 20 pacientSi. sakontolo jgufi warmod-
genili iyo 20 praqtikulad janmrTeli moxali-
siT (4  qali, 16 mamakaci).
fibrinolizuri da antifibrinolizuri siste-

mebis sisxlSi mocirkulire biomarkerebis maCve-
neblebi ganisazRvra imunofermentuli meTodiT.

orive jgufis pacientebSi aRiniSna plazmi-
nogenis qsovilovani aqtivatoris (t-PA), plazmi-
nogenis tipi 1-is aqtivatoris inhibitoris (PAI-1) 
da plazmin- α2-antiplazminis (PAP) kompleqsebis 
momateba, gansakuTrebiT – Tanmxlebi simsuqnis 
dros. Ees cvlilebebi Rrmavdeboda daavadebis 
gauaresebis Sesabamisad, Caild-pius klasifika-
ciis mixedviT. PAI-1-is done meti iyo, vidre t-PA-si, 
rasac Tan axlda tPA/PAI-1 indeqsis Semcireba I  
da II  jgufis pacientebSi, sakontrolo jgufTan 
SedarebiT.

tPA-s, PAI-1-is, D-dimerebis momateba da tPA/PAI-1 
indeqsis Semcireba SesaZloa warmoadgens Trom-
bogenuli riskis prognozul faqtors RviZlis 
alkoholuri ciroziT daavadebuli pirebisaTvis, 
gansakuTrebiT – komorbiduli simsuqnis dros.
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Hypertension is one of the most common chronic diseases in 
humans, affecting more than 1 billion people worldwide. In the 
general population, the prevalence of hypertension is around 
30-45%, but increases rapidly with advanced age [1]. Obesity 
increases the risk of metabolic diseases, such as hypertension, 
diabetes, and dyslipidemia, which lead to increases in cardiovas-
cular morbidity and mortality [2,3].

Associations between body mass index (BMI) and arterial 
pressure are well established in different populations and across 
different age groups [4].

The attention of many scientists is riveted on studying of the 
mechanisms which are the cornerstone of pathogenesis of this 
comorbidity even today [5-8]. So, the discussion concerning a 
role of adipotcytokines in pathogenesis of hypertension and obe-
sity continues [9-11].

Aim of the study is examine the association between circu-
lating blood adipokine levels (adiponectin, resistin, irisin, nes-
fatin-1, apelin-12 and obestatin) and hypertension and obesity.

Material and methods. In the present study, 98 subjects, 
including 52 subjects with hypertension and 46 with hyperten-
sion and obesity, were enrolled. Subjects with hypertension 
were defined as males and females with systolic blood pressure 
(SBP) of ≥140 mmHg and/or diastolic blood pressure (DBP) 
of ≥90 mmHg. Hypertension was detected with history strati-
fied by ESH17 criteria. The subjects were age-matched between 
the groups. BMI was calculated using the following standard 
formula: body weight (in kilograms)/height (in square meters). 
Obesity was diagnosed in BMI>30 kg/m2. According to the Hel-
sinki declaration all patients have been informed on performing 
clinical trial and have agreed to participation. Approved written 
informed consent was provided by all subjects before their par-
ticipation in the study. The exclusion criteria were type 1 diabe-
tes, acute coronary syndrome, acute and chronic inflammatory 

processes diffuse connective tissue diseases, cancer, concomi-
tant thyroid disease, presence of symptomatic hypertension, 
psychiatric illness, alcoholism, drug addiction.

Resistin blood serum level was determined with commercial 
enzyme linked immunosorbent assay ELISA Kit (BioVendor, 
Germany); adiponectin blood serum level was determined with 
commercial enzyme linked immunosorbent Assay Max Human 
Adiponectin ELISA Kit (ASSYPRO, USA); apelin-12 blood 
serum level was determined with commercial enzyme linked 
immunosorbent assay Human Apelin 12 (AP12) ELISA Kit 
(China); obestatin blood serum level was determined with com-
mercial enzyme linked immunosorbent assay Human Obestatin 
(OB) ELISA Kit (China); nesfatin-1 blood serum level was de-
termined with commercial enzyme linked immunosorbent assay 
Human NES ELISA KIT (China); irisin blood serum level was 
determined with commercial enzyme linked immunosorbent as-
say Human IRISIN ELISA KIT (China), according to the in-
struction, and all these were performed with Automated EIA 
Analyzer «LabLine-90» (Austria). 

Blood pressure was measured using an Dr.Frei A-20 sphyg-
momanometer. The average value of three blood pressure read-
ings was recorded. 

The data were processed statistically with IBM SPSS Statistics 
software: the mean arithmetic mean (M) and standard error of the 
mean (m) were calculated, for estimated probability and validity of 
the obtained data. A multivariable logistic regression analysis was 
performed to estimate odds ratios (Ors) adjusted for covariates to 
assess the predictive power of circulating blood adipokine levels for 
hypertension and obesity. Statistical assessments were two-sided 
and considered to be significant when p value was <0.05.

Results and discussion. Our study included 98 hypertensive sub-
jects with or without obesity. All patients were matched for age, heart 
rate, SBP and DBP between the two groups as shown in Table 1. 


