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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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Abstract.
Background: Violation of hemostasis directly depends on the 

severity of hepatocyte dysfunction. Such patients may develop 
disseminated intravascular coagulation (DIC syndrome) and 
bleeding during and after surgery.

Objectives: To improve the results of treatment of 
coagulopathic bleeding during surgery for mechanical jaundice, 
through proactive therapy. 

Methods: A prospective randomized clinical-controlled 
research was conducted according to the study protocol, which 
was based on the purpose of the study and objectives. The state 
of hemostasis was studied depending on the duration of jaundice 
in 79 patients with mechanical jaundice treated at the Semey 
Medical University Hospital, Non-Commercial Joint-Stock 
Company (NCJSC) at the age of 18 to 85 years, the average 
age was 62 years. (95% confidence interval (CI) 59.2/64.6 for 
average 61.9). The patients were distributed by gender in the 
following order: males – 30 patients (38%), females - 49 patients 
(62%). Inclusion criteria: all patients aged 18 and older with 
mechanical jaundice requiring surgical treatment. Exclusion 
criteria: includes children and adolescents under 18 years of age, 
patients who do not agree to participate, incapacitated, pregnant 
women are excluded from the study. The total number of the 
sample was n=79 (100%) patients for the study, the patients 
were divided into 2 groups: the main group n = 35 (44.3%), 
patients who were treated with L-carnitine and the control group 
n = 44 (55.7%). The prevention was based on a previously 
developed method of treating coagulopathies during surgery 
for mechanical jaundice, which includes a systemic effect on 
hemostasis and low invasiveness: treatment with levocarnitine 
at a dose of 5 ml intravenously slowly for 2-3 minutes, or drip 
in 100-200 ml of 0.9% sodium chloride. 

Results: Changes in blood clotting parameters in patients with 
mechanical jaundice upon admission and on the 1st, 3rd and 
5th days after treatment with the proposed method noticeably 
improve, so there is a shift in the indications APTT, Claus 
fibrinogen, INR and PT towards hypercoagulation already on 
day 1 (because they are specific markers of prolonged bleeding).

Conclusion: The proposed improved method of preventing 
coagulopathic bleeding during surgery for mechanical jaundice 

allowed to significantly reduce the incidence of coagulopathy 
in these patients, which is especially important, the frequency 
of their clinical manifestation, so Klausfibrinogen in the blood 
on the 5th day was 3.8 g/l, which turned out to be statistically 
significant U – 412.500 (P = 0.05) and improved PT by the 
5th day was 12.3 seconds, the statistical significance of U was 
208.500 (P = 0.05).

Key words. Coagulopathy, hemostasiopathy, mechanical 
jaundice, bleeding with mechanical jaundice, prevention and 
treatment of coagulopathy.

Bibliographic reference. Method for prevention of 
coagulopathic bleeding during surgery for mechanical jaundice. 

Abbreviations. DIC Syndrome: Disseminated Intravascular 
Coagulation Syndrome; NCJSC «SMU»: Non-Commercial 
Joint-Stock Company «Semey Medical University»; CI: 
Confidence Interval; MJ: Mechanical Jaundice; APTT: 
Partially Activated Thromboplastin Time; INR: International 
Normalized Ratio; PT: Prothrombin Time; NH2: Terminal; 
TEG: Thromboelastogram; IBM SPSS: International Business 
Machines Corporation Statistical Package For The Social 
Sciences; CDA: Choledochoduodenoanastomosis; TNF: Tumor 
Necrosis Factor; IL: Interleukin; Alt: Alanine Aminotransferase; 
AsT: Aspartate Aminotransferase.
Introduction.

Prognostically severe are liver diseases that are a consequence 
of mechanical jaundice (MJ) with obstruction of choledochus 
[1]. A pathological syndrome that develops due to a violation 
of the outflow of hepatic bile through the biliary tract into the 
intestine due to mechanical obstacles is called Mechanical 
jaundice (MJ). One of the frequent causes of mechanical 
jaundice is most often cholelithiasis. Malignant tumors are not 
uncommon, as well as cicatricial stricture of the bile duct or the 
large duodenal papilla of the duodenum [2].

The liver is the main organ involved in metabolic processes 
in the organism and its functioning synthesizes a large amount 
of blood proteins, the restoration of anaerobic oxidation of 
substrates and the synthesis of many non-protein components. 
At the same time, the liver performing all complex metabolic 
processes is vulnerable to damaging factors [3,4]. Hemostasis 
depends on the full function of the liver, because the synthesis 
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of many coagulation factors occurs in the cells of the liver, 
and activation products in the cells of the reticuloendothelial 
system of the liver. Violation of hemostasis directly depends 
on the severity of hepatocyte dysfunction. Reduction of 
vitamin K-dependent factors (prothrombin, factors VII, IX 
and X, proteins C and S) in jaundice and at the same time 
other parameters may not change. Such patients may develop 
disseminated intravascular coagulation (DIC syndrome).

Despite oral (together with bile acids) or parenteral 
administration of vitamin K in a jaundice patient, difficulties 
in correcting hemostatic disorders in these patients may remain 
[5]. Episodes of bleeding or thrombotic manifestations can 
aggravate the clinical condition of a patient with jaundice. 
These manifestations require a careful clinical and laboratory 
approach to make an accurate diagnosis and provide effective 
treatment [6]. 

Abnormal vitamin K-dependent factors are produced when 
vitamin K is deficient. Such factors lack the residues of 
gamma-carboxyglutamic acid in the NH2-terminal part of their 
molecules, in addition to surgery on the liver, leads to serious 
changes in clotting [7-9].

Cholemia due to MJ leads to the development of endotoxicosis, 
leads to a violation of the antitoxic function of hepatocytes and 
reduces the function of the nephron. Renal-hepatic insufficiency 
develops. Most blood clotting factors and natural anticoagulants 
are synthesized in hepatocytes. Prolonged obstruction of the 
biliary tract or hepatocyte disease is accompanied by abnormal 
clotting. Thrombohemorrhagic changes develop, leading to the 
development of DIC-syndrome leading to a fatal outcome.

According to the literature, the most common coagulopathies 
in diseases of the biliary tract include thrombocytopenia, 
thrombocytopathies and DIC syndrome, hemodilution 
coagulopathy, overdose with anticoagulants, hepatic 
coagulopathy.

All these diseases, under certain conditions, lead to biliary 
hypertension and mechanical jaundice, a frequent complication 
of which is purulent cholangitis, which contributes to the 
progression of morphofunctional changes in the liver against 
the background of increasing intoxication, combined with 
hemodynamic and hemorheological disorders, lymphodynamic 
disorders. The degree and speed of changes in the liver depend 
on the rate of increase of biliary hypertension, microcirculation 
disorders, tissue hypoxia, the presence of inflammation in the 
ducts and the duration of jaundice [7,8].
Objectives.

To improve the results of treatment of coagulopathic bleeding 
during surgery for mechanical jaundice, through proactive 
therapy.
Materials and Methods.

Before the start of the study, a meeting of the Ethics Committee 
of the Non-Commercial Joint-Stock Company «Semey Medical 
University» (NCJSC «SMU»), Semey, Kazakhstan, "Protocol 
No. 2" dated 10/28/2020, was held, at which the protocol of the 
study, forms of informed consent, deadlines for the start and 
completion of scientific research were approved and the approval 
of the Ethics Committee was obtained. The study was conducted 

in accordance with the institutional guidelines for human 
research and the principles of the Helsinki Declaration. The 
protocols of the study were approved by the Ethics Committee 
of Semey Medical University and the University Hospital of 
the Non-Commercial Joint-Stock Company «Semey Medical 
University», Semey, Kazakhstan. All patients participating in 
the study are familiar with the informed consent. They also 
signed a consent to participate in scientific work. A prospective 
randomized clinical-controlled research was conducted 
according to the study protocol, which was based on the purpose 
of the study and objectives. Randomization was performed by 
choosing an envelope. The sample of patients for the study was 
determined according to the objectives of scientific research 
and the stages of work according to the developed scheme of 
research work.

The state of hemostasis was studied depending on the duration 
of jaundice in 79 patients with mechanical jaundice treated in 
the clinic of the University Hospital of the «SMU» NCJSC 
(Semey Medical University, Non-Commercial Joint-Stock 
Company) between the ages of 18 and 85, the average age was 
62 years (95% confidence interval (CI) 59.2/64.6 for average 
61.9). The patients were distributed by gender in the following 
order: males – 30 patients (38%), females - 49 patients (62%). 
During planning and during the study, respectively, some 
patients dropped out of the study at various stages (Figure 1).

Inclusion criteria: All male and female patients aged 18 and 
older with mechanical jaundice requiring surgical treatment 
both as planned and as an emergency. The exclusion criteria 
include children and adolescents under 18 years of age, i.e. who 
have not reached the age of majority and can not independently 
decide and consent to participate in the study, patients who do 
not agree to participate in the study for one reason or another, 
as well as incapacitated patients, pregnant women are excluded 
from the study because as the increase in the duration of 
pregnancy can directly affect the results of the study.

The total number of the sample was 79 (100%) patients for the 
study, the patients were divided into 2 groups: the main group – 
35 (44.3%), patients who were treated with L-carnitine and the 
control group - 44 (55.7%).

By gender in the main group: males - 12 (34.3%), females - 23 
(65.7), in the control group of males - 18 (41%), females - 26 
(59%).

By nationality, the number of Kazakhs in the main group was 
31 (88.6%), Russians - 4 (11.4%), Kazakh controls - 38 (86.4%) 
and Russian controls - 6 (13.6%). 

By place of residence, the patients were distributed as follows: 
in the main group the city cases - 27 (77.2%), the village cases - 
8 (22.8%), in the control group the city controls - 29 (66%), the 
village controls - 15 (34%).

Social status in the main group: there were 10 (28.6%) 
employees, 7 (20%) unemployed, retired patients 18 (51.4%), 
in the control group: 14 (31.8%) employees, 6 (13.6%) 
unemployed, retired patients 24 (54.5%).

The average age of main group patients and controls is 61.9 
years (M:64, Q1-15, Q3-85). In the main group, the average age 
of cases was 59.8 years (M:64, Q1-15, Q3-85), the average age 
of controls was 63.6 years (M:60, Q1-48, Q3-80).
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The average duration of the underlying disease in the main 
group was 67.4 days (M:7, Q1-1, Q3-730), in the control group 
it was 134 days (M:4, Q1-1, Q3-730).

In the main group, the average duration of jaundice at admission 
was 9.3±2.3. In the control group, the average indicators were 
11.8±4.6.

All patients were examined as pre-surgical preparation, from 
the generally accepted parameters of blood tests, the following 
were taken into account: leukocytosis, from the leukoformula 
– the number of rod-shaped, segmented leukocytes, the rate of 
erythrocyte sedimentation.

The following biochemical parameters were determined: 
bilirubin (total bilirubin, direct bilirubin and indirect bilirubin), 
blood diastase, AlT, AsT at admission and after completion 
of treatment at discharge. A blood test was conducted for the 
parameters of the coagulogram of APTT, Claus fibrinogen, INR 
and PT at admission on the 1st, 3rd, 5th day after treatment and 
at discharge. All patients underwent ultrasound examination of 
the abdominal organs.

The prevention was based on a previously developed method 
of treating coagulopathies during surgery for mechanical 
jaundice, which includes a systemic effect on hemostasis and 
low invasiveness, which increases the effectiveness and safety 
of the treatment method developed based on the use of a 
combination of levocarnitine with standard methods of treating 
hemostasiopathies in surgery, depending on their stages.

Any massive bleeding during surgery on the biliary tract is 
highly likely to be associated with disorders in the hemostasis 
system, which must be identified or excluded in a timely manner 
and appropriate targeted hemostatic therapy should be initiated.

One of the important factors in the cascade mechanism of 
coagulopathy development is hypoxia and tissue ischemia. 
Therefore, the use of antihypoxants along with standard 
hemostatic therapy is appropriate.

Hemostasis disorders, as the cause of pathological bleeding 
during surgery, and as a consequence, vascular damage can be 
compensated, subcompensated and decompensated.

Figure 1. A scheme reflecting the inclusion and stages of withdrawal of patients from the study.
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The key point in the correction of any acquired coagulopathy 
are measures aimed at preventing and eliminating factors 
that provoke the development of hemostasis disorders. Any 
coagulopathy has a laboratory and clinical stage of the process.

At the laboratory stage, correction is proactive, priority 
is given to measures aimed at eliminating violations of 
the organism homeostasis that led to the development of 
coagulopathy; specific hemostasiological correction is required 
in case of violation of the compensatory capabilities of the 
hemostasis system. At the clinical stage of coagulopathy, 
immediate hemostasiological correction is necessary, aimed 
at eliminating the consequences of thrombosis or stopping 
bleeding. In addition, any coagulopathy may be accompanied 
by a compensated, subcompensated or decompensated state of 
the hemostasis system.

In the compensated stage of coagulopathy, measures will 
be aimed at stopping bleeding using surgical hemostasis and 
antioxidants. The most applicable and effective antioxidants in 
influencing the coagulation system include levocarnitine in a 
dose of 5 ml intravenously slowly over 2-3 minutes, or drip in 
100-200 ml of 0.9% sodium chloride. 

The principle of proactive therapy based on continuous intra- 
and post-surgerical hemostasiological monitoring is primarily 
applicable to patients with initially sub- or decompensated 
functional state of the organism. This approach will increase the 
efficiency and speed of correction of hemostatic disorders and 
reduce the material costs of this correction.

The principles of additional specific therapy aimed at 
preventing hemostasis disorders in patients with sub- and 
decompensated functional state are formulated.
Subcompensated functional state:

1. Normovolemic hemodilution.
2. Prolonged epidural analgesia.
3. Thromboprophylaxis with low molecular weight heparins 

(enoxaparin sodium 0.5 mg/kg) (in patients with a high risk of 
thromboembolic complications - starting from the pre-surgical 
stage).

4. Levocarnitine 5 ml intravenously slowly for 2-3 minutes, or 
drip in 100-200 ml 0.9% sodium chloride.
Decompensated functional state:

1. The choice for blood substitutes infusions with 
minimal effect on the hemostasis system (modified gelatin, 
Hydroxyethylamylum).

2. Limitation of the volume of infusion of crystalloids.
3. Adequate proactive compensation for the loss of coagulation 

factors and platelets in blood loss.
4. The use of aprotinin preparations, membrane 

stabilizers (dicinone), antifibrinolytics under the control of 
thromboelastogram (TEG) in the intra-surgical and early post-
surgical period.

5. Levocarnitine 5 ml intravenously slowly for 2-3 minutes, or 
drip in 100-200ml 0.9% sodium chloride.

To compare the effectiveness of this method, two groups were 
taken: control and main. After treatment with and without the 
use of a method for the treatment of coagulopathies during 
surgery for mechanical jaundice, blood clotting parameters 
were compared.

Statistical analysis: To analyze quantitative variables, we 
used nonparametric tests. The critical significance level was p 
<0.05. Statistical analysis of the data was performed using IBM 
SPSS 20 (SPSS Inc., Chicago, IL, USA).
Results.

Data on the main characteristics of the compared study groups 
are presented in Table 1.

Table 1. Sample characteristics.
Main group n = 35 Control group n = 44

Age (Ме, Q1, Q3)  60 (52,69) 65 (55.75, 72)
Duration of the 
underlying disease  
(Ме, Q1, Q3)

7 (4.5, 21) 4 (1, 90.5)

Duration of inpatient 
treatment (Ме, Q1, Q3) 13 (12,14) 13(10, 14)

m: 1  n(%) 12 (34%)  18  (41%)
f: 2  n(%) 23 (66%)  26 (59%)
Kazakh: 1 n(%) 31 (88,5%) 38 (86,4%) 
Russians: 2 n(%) 4 (11,5%) 6 (13,6%) 
citizen: 1 n(%) 27 (77%) 29 (66%) 
villager: 2 n(%) 8 (23%) 15 (34%)
working: 1 n(%) 10 (28.5%) 14 (31,8%)
unemployed: 2 n(%) 7 (20%) 6 (13,6%)
pensioners: 3 n(%) 18 (51.5%) 24 (54,5%)

Surgical treatment of mechanical jaundice was applied to 
all patients participating in the study: 56 (71.2%) patients 
underwent choledochoduodenoanastomosis (CDA) according 
to Yurash-Vinogradov; in 4 (5.5%) choledocholithotomy was 
performed with drainage of the choledochus by Keru; in 3 (4.1%) 
hepaticoejunoanastomosis of the disconnected loop according 
to Ru; 7 (8.2%) - dissociation of the cholecystoduodenal fistula 
(Mirizzi syndrome type V, according to Csendens – Beltran 
2008 classification) with suturing of the hole in the duodenum 
with double-row sutures; in 9 (11%) - hepaticoejunostomy 
with interstitial anastomosis according to Brown and a plug 
according to Shalimov.

Bilirubinemia was also analyzed in patients of both groups. 
The following results were obtained during the study: Total 
bilirubin in the main group was 112.9 micromole/l, 95% CI 
75.6-115.29 micromole/l (M:97.5, Q1-50.2; Q3-198.4). In the 
control group it was 110.4 micromole/l, 95% CI 68.5-152.2 
micromole/l (M:92.2, Q1-22.6; Q3-265.9).

Direct bilirubin in the main group was 77.9 micromole/l, 95% 
CI 52.6-103.2 micromole/l (M:64.7, Q1-40.2; Q3-127.3). In 
the control group it was 139.7 micromole/l, 95% CI - 20.6-300 
micromole/l (M:49.2, Q1-10.8; Q3-1092).

Indirect bilirubin in the main group was 32.8 micromole/l, 
95% CI 18.4-47.2 micromole/l (M:32.6, Q1-8,5; Q3-71,1). In 
the control group, it was 40.8 micromole/l, 95% CI -24.1-57.6 
micromole/l (M:30.3, Q1-7.4; Q3-104.6).

Since hyperbilirubinemia was initially observed in both groups 
- 102.3 micromole/l upon admission, attention was paid to the 
level of bilirubin on the 5th day after surgery. According to 
the results, there was no significant shift in bilirubin indicators 
on day 1. Billirubin decreased on day 5 - 46.7 micromole/l 
in the main group and 51.4 micromole/l in the controls. This 
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indicates that the decrease in bilirubin levels is associated 
with the elimination of the root cause, that caused mechanical 
jaundice (surgical treatment) and is in no way related to the use 
of levocarnitine.

As a result of the therapy performed by the method of treating 
coagulopathies during surgery for mechanical jaundice, which 
includes systemic effects on hemostasis and low invasiveness, 
the following results were obtained (Figure 2).

This diagram clearly shows the results of changes in blood 
clotting parameters in patients with mechanical jaundice upon 
admission and on the 1st, 3rd and 5th days after treatment with 
the proposed method, so there is a shift in the indicators of 
APTT, Claus fibrinogen, INR and PT towards hypercoagulation 
already on day 1. (because they are specific markers continued 
bleeding). As a result of the prophylaxis on the 3rd and 5th days, 
the indicators are within the normal range, which indicates the 
absence of coagulopathic bleeding. Changes in blood clotting 
indicators after treatment are shown in the form of a table (Table 
2).

The main way to improve the results of treatment of 
coagulopathic bleeding during surgery for mechanical jaundice, 
through proactive therapy, which was the most applicable and 
effective in affecting the coagulation system, was the use of 
levocarnitine at a dose of 5 ml intravenously slowly for 2-3 
minutes, or drip in 100-200 ml of 0.9% sodium chloride.
Discussion.

Despite the fact that the predominant moment of the 
hypocoagulated condition associated with mechanical jaundice 
is a violation of the absorption of vitamin K in the intestine, the 
pathogenesis includes many factors.

Coagulopathy usually develops with mechanical jaundice as 
an adverse reaction of the organism to the disease, which can 
lead to disseminated intravascular coagulation syndrome (DIC 

syndrome) with a high risk of mortality. In addition, cases of 
mechanical jaundice complicated by sepsis can also lead to the 
manifestation of disseminated blood clotting syndrome. Recent 
in vivo and in vitro studies have demonstrated that levocarnitine 
can prevent oxidative damage, including reduction of lipid 
peroxidation, removal of hydrogen peroxide and superoxide 
radicals, chelation of transition metal ions and activation of the 
endogenous antioxidant defense system. Due to mechanical 
jaundice, there is an excessive release of a number of pro-
inflammatory cytokines, such as TNFa, IL-6 and IL-8. The 
results of this experimental study showed that levocarnitine 
reduces liver damage associated with mechanical jaundice and 
reduces TNFa, IL-6 and IL-8 levels. Further studies are needed 
to confirm and clarify these results of the clinical treatment of 
mechanical jaundice using L-carnitine.
Conclusion.

Prevention and treatment with levocarnitine at a dose of 5 ml 
intravenously slowly for 2-3 minutes, or drip in 100-200 ml of 
0.9% sodium chloride, significantly improved blood clotting 
during surgery and in the post-surgerical period, so the indicator 
of Clausfibrinogen in the blood on the 5th day was 3.8 g / l, 
which turned out to be statistically significant U - 412,500 (P = 
0.05) and the PT on the 5th day was 12.3 seconds, the statistical 
significance of U was 208,500 (P = 0.05).

The proposed improved method of preventing coagulopathic 
bleeding during surgery for mechanical jaundice has 
significantly reduced the incidence of coagulopathy in these 
patients, which is especially important, the frequency of their 
clinical manifestation.

Author Contributions: conceptualization, M.T.O., 
M.Zh.A., S.T.A.; methodology, M.T.O., M.Zh.A., S.T.A., 
N.B.O.; software, M.T.O., S.T.A., M.N.A., A.S.O., A.E.M.; 
validation, M.T.O., M.Zh.A., S.T.A., N.B.O., M.A.A., A.S.O., 

Figure 2. Dynamics of changes in blood clotting indicators (n=79).
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