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Abstract:
The objective of the research is to carry out comparative clinical and laboratory characteristics of coagulopathy 

in patients with liver cirrhosis of viral etiology.
Materials and methods: clinical studies were carried out in the hepatobiliary department of the Tashkent medi-

cal academy. The study included 80 patients with liver cirrhosis of the viral etiology, in the stage of decompensation 
of class B according to Child-Pugh and 20 patients with liver cirrhosis of non-viral etiology.

Results: the decrease of blood coagulation system activity is more pronounced in the group of hepatitis B (55.5%) 
and C (33.3%) positive patients with liver cirrhosis, in contrast to non-viral liver cirrhosis.
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Introduction. Over the past decades, the incidence of liver 
cirrhosis has remained consistently high, accounting for 30% of 
the total number of patients with chronic diffuse liver diseases 
treated in specialized hospitals. In 50–85% of patients with liver 
cirrhosis is complicated by portal hypertension, the manifesta-
tion of which is the extension of varicose veins in the esophagus 
and in the cardiac part of the stomach. Bleeding from the exten-
sion of varicose veins occurs in every fourth patient, reaching 
50–70% of mortality already at the first episode [3]. The share 
of viral etiology of liver cirrhosis (in the outcome of chronic 
hepatitis B, C, B+D) is from 10 to 23,5% of all cirrhosis [2; 6]. In 
recent years, the number of cirrhosis has increased about 30,3% 
as a result of viral hepatitis C [1, 5]. The liver plays an important 
role in hemostasis, so diffuse lesions of its parenchyma lead to 
complex blood clotting disorders [8]. At present, it is believed 
that changes in hemostasis in liver cirrhosis affect pro – and 
anticoagulation systems, while maintaining a balance between 
them, however due to the reduced reserve of each of these sys-
tems, it easily shifts towards hypo-or hypercoagulation [7; 9]. 
In liver cirrhosis, changes in the hemostatic system are com-
plex and multidirectional. Complex and ambiguous changes in 
the hemostatic system in patients with impaired liver function 
can lead to various complications. Such as bleeding is the most 
common clinical manifestation due to thrombocytopenia and 
thrombocytopathy, and a violation of the synthesis of coagula-
tion factors, as well as the activation of fibrinolysis [4].

Development of a comprehensive assessment of hemo-
static homeostasis in chronic liver diseases is in the research to 
solve this problem. Many pathogenetic aspects of hemorrhagic 
syndrome and the role of hemostatic changes are not explored 

in chronic liver diseases. Analyzing hemostatic disorders in 
patients with liver cirrhosis of viral etiology, and appropriate 
hemostatic therapy on time will reduce the risk of hemorrhagic 
complications. In this regard, we have undertaken this study.

The objective of the research is to carry out compara-
tive clinical and laboratory characteristics of coagulopathy in 
patients with liver cirrhosis of viral etiology.

Materials and methods. Clinical studies were carried 
out in the Hepatobiliary Department of the Tashkent medical 
academy. The study included 80 patients with liver cirrhosis 
of the viral etiology, in the stage of decompensation of class B 
according to Child-Pugh and 20 patients with liver cirrhosis of 
non-viral etiology. Group I consisted of 30 patients with posi-
tive virus of hepatitis B, group II of 20 patients with positive 
virus of hepatitis B and D, group III of 30 patients with positive 
virus of hepatitis C and group IV consisted of 20 patients with 
liver cirrhosis of non-viral etiology. From men – 56 (56%) and 
women-44 (44%). The age of patients ranged from 21 to 69 
years, the average age of the examined patients was 49.2 ± 12.9 
years. All patients were with a long term chronic liver disease, 
the duration of liver cirrhosis amounted to an average of 4.15 ± 
± 1.74 years. Among the sick patients of reproductive age were 
43.97%. The control group consisted of 20 patients who did not 
suffer from liver and biliary tract diseases, with negative results 
on hepatitis B and C markers. Hematological, hemostasiologi-
cal and methods of variation statistics were used. Hematological 
studies were carried out on the hematological analyzer “Mind-
rey 3000” (China) microscopic studies of platelets were carried 
out on a light microscope “Micromed” (Russia), the coagulo-
gram was studied on the coagulometer “Clot” (China) using a 
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set of reagents “Human”, the biochemical analysis was carried 
out on the biochemical analyzer “Mindrey” (China) using a set 
of reagents “Human”.

Results and discussion. Coagulation hemostasis is a cas-
cade of reactions involving plasma coagulation factors. The 
process of blood clot formation is divided into 3 phases. To 
assess the first phase of blood clotting, the time of blood clot-
ting by Moravitz and activated partial thromboplastin time 
(APTT) were investigated (table 1).

APTT-test that reveals only plasma defects of the inter-
nal system of activation of X factor in the first phase of blood 

clotting. The lengthening of the APTT reflects the deficiency 
of plasma factors XII, XI, IX, VIII and is observed with their 
significant decrease (below 10–25%) and indicates the pre-
dominance of hypocoagulation, which was reliably shown in 
groups I and II. In group III and IV, the APTT was slightly 
increased.

Pronounced lengthening of blood clotting time (BCT) 
is observed with a deep deficiency of blood clotting factors. 
Blood clotting time was also significantly extended in groups 
I, II and III. In IV group BCT has been slightly extended.

Table 1. – Evaluation of the first phase of blood clotting in liver cirrhosis

Groups Start of BCT, sec End of ВСT, sec АPTT, sec
Controlgroup, n = 20 125 ± 12.5* 248 ± 13.2* 29.1 ± 2.24*
I group, n = 30 352 ± 23.2* 482 ± 32.5* 39.4 ± 3.01*
GroupII, n = 30 372 ± 26.5* 488 ± 29.8* 41.0 ± 6.80*
GroupIII, n = 20 212 ± 13.4* 306 ± 19.7* 36.57 ± 2.55*
Group IV, n = 20 139 ± 9.4* 248 ± 11.9* 36.5 ± 1.25*

Note: * – p< 0.05 was reliable with respect to the control group

As can be seen from the table, expressed violations of the 
first phase of plasma hemostasis have increased in patients with 
cirrhosis of the liver viral etiology, while in patients with liver 
cirrhosis non-viral etiology were slightly shifted towards hypo-
coagulation. For the study of the second phase of plasma hemo-
stasis were determined prothrombin time, prothrombin index.

Prothrombin time characterizes the first and second 
phases of plasma hemostasis and reflects the activity of pro-
thrombin complex – factors VII, V, X and prothrombin factor 
II. The increase in prothrombin time indicates a tendency to 
hypocoagulation. Studies have shown a significant mixing of 
hemostatic system in the direction of hypocoagulation in pa-

tients of groups I and II, while patients of groups III and IV 
had a tendency to hypocoagulation.

The prothrombin index calculated from the prothrom-
bin time (PT) reflects both the first phase of blood clotting 
(prothrombin formation) and the second phase (thrombin 
formation), and they were within the range of 68.47 ± 13.2% 
and 62.35 ± 2.78% in the first and second groups respectively. 
This indicated no pronounced hypocoagulation. In the III 
and IV groups, this was 70.39 ± 15.29% and 69.5 ± 13.36% 
respectively, indicating moderate hypocoagulation. Data of 
prothrombin time (PT) and prothrombin index(PTI) are 
given in (table 2).

Table 2. – Evaluation of the second phase of blood clotting in liver

Groups PT, sec PTI,%
Control group, n = 20 15.57 ± 1.03* 95.6 ± 11.79*
Igroup, n = 30 19.68 ±3.01* 65.47 ± 13.2*
IIgroup, n = 30 20.93 ± 0.75* 62.35 ± 2.78*
IIIgroup, n = 20 19.89 ± 2.84* 66.39 ± 15.29*
IVgroup, n = 20 19.61 ± 2.29* 69.5 ± 13.36*

Note: * – p< 0.05 was reliable with respect to the control group

To characterize the third phase of blood clotting, the num-
ber of fibrinogen, plasma tolerance to heparin, thrombotest and 
thrombin time were determined. Fibrinogen – I factor of blood 
coagulation and stable protein – globulin are synthesized mainly 
in the liver. So the study of fibrinogen indicates a pronounced 
hypocoagulation. This showed a significant decrease in the 
concentration of plasma fibrinogen in all groups with liver cir-
rhosis of viral etiology. And this was more decreased in groups 

I, II, and III, while in groups IV these changes were unaffected. 
Thrombin time is the time required for the formation of a fibrin 
clot in plasma when thrombin is added to it. It depends on the 
fibrinogen concentration and activity of thrombin inhibitors 
(antithrombin III, heparin); it is used to evaluate both the third 
phase of blood clotting and the state of natural and pathological 
anticoagulants. The study of the third phase of plasma-coagu-
lation hemostatic link showed that patients of I, II, III and IV 
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groups had a distinct elongation of thrombin time compared to 
the control group. Plasma tolerance to heparin (PTH) charac-
terizes the state of the blood coagulation system as a whole, at 
the same time is an indirect indicator of the state of thrombin. 
The lowering of TPG depends on factors V, VIII, IX, XII. Simi-
lar changes were found in the previous analysis: in patients of 
I, II, III and IV groups, compared with the control group, there 
is a clear decrease in plasma tolerance to heparin. Thrombotest 

(TT) is determined by the intensity of the formation of a fibrin 
clot. Grade III is characterized by the inferiority of loose clot 
fourth degree the clot decorated and glued to the wall of the 
tube, V the extent of the clot fills the entire volume of the tube. 
The main part of the indicators of thrombotest were III degree 
in patients with liver cirrhosis.

Indicators of thrombin time, plasma tolerance to heparin 
(PTH) and thrombotest (TT) are shown in (table 3).

Table 3. – Indicators of the third phase of plasm hemostasis in liver cirrhosis

Performance Control group I group IIgroup IIIgroup IVgroup
Тrombin time, sec 26.75 ± 1.67* 37.03 ± 4.52* 37.6 ± 4.84* 37.73 ± 3.28* 36.31 ± 1.56*
PTH, sec 310.5 ± 35.3* 544.7 ± 40.9* 550.3 ± 36.2* 537.9 ± 23.9* 533.5 ± 36.9*
ТТ 4.8 ± 0.10* 3.07 ± 0.28* 3.05 ± 0.50* 3.13 ± 0.83* 3.56 ± 0.43*

Note: * – p < 0.05 was reliable with respect to the control group

Thus, our study of the plasma-coagulation level of hemo-
static system in patients with liver cirrhosis of viral etiology 
showed the presence of significant deviations in the direction 
of hypocoagulation shift. This was manifested by the length-
ening of the blood clotting time, activated partial thrombo-
plastin time, prothrombin time, prothrombin index, plasma 
tolerance to heparin and thrombin time, a decrease in the 
amount of fibrinogen, the degree of thrombotest. Given that 
APTT lengthens with a deficit of factors XII, XI, IX and VIII, 
we can assume that the formation of these factors in patients 
with cirrhosis of the liver is disturbed. It should be noted that 
the decrease in the activity of the blood coagulation system 
is more pronounced mainly in I, II and III groups of patients, 
while hypocoagulation was insignificant in IV groups.

Conclusions:
1. The plasma coagulation hemostasis significantly de-

flected in the direction of hypocoagulation in the liver cir-
rhosis of viral etiology. This is manifested by a decrease of 
the blood clotting time, activated partial thromboplastin time, 
prothrombin time, prothrombin index, plasma tolerance to 
heparin and thrombin time, a decrease in the amount of fi-
brinogen, the degree of thrombotest.

2. It should be mentioned that the decrease in the activ-
ity of the blood coagulation system is more pronounced in 
patients with liver cirrhosis viral etiology in comparison with 
liver cirrhosis non-viral etiology.
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