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EFFICACY OF L-ORNITHINE L-ASPARTATE IN PATIENTS WITH ESOPHAGEAL
VARICEAL BLEEDING
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The study analyzed the effectiveness of L-Ornithine L-Aspartate in patients with esophageal variceal bleeding. The study
included 67 patients with a confirmed diagnosis of liver cirrhosis complicated by portal bleeding. The experimental group consisted
of patients who, in addition to complex treatment in order to maintain liver function, were prescribed intravenous L-Ornithine L-
Aspartate with subsequent change to oral administration. The comparison group included patients who did not receive this drug.
To assess the effectiveness of treatment, general clinical indices, biochemical indices of the functional state of the liver, indices of
quality of life were studied. The use of this drug made it possible to shorten the length of hospital stay and significantly faster
improve the main clinical and laboratory indices of the functional state of the liver and the quality of life of patients.
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EOEKTUBHICTD 3ACTOCYBAHHS L-ORNITHINE L-ASPARTATE Y ITAHIE€HTIB
I3 KPOBOTEYOIO I3 BAPUKO3HO PO3IIMPEHUX BEH CTPABOXOY

JlociiukeHHs IPUCBSYEHe aHaNizy eekTHBHOCTI 3actocyBaHHs L-Ornithine L-Aspartate y narieHTiB i3 KpOBOTEUOIO i3
BapHKO3HO PO3LIMPEHHUX BEH CTPABOXOAY. Y MOCHTIIDKEHHs Oylo BKJIIOYEHO 67 MAIlieHTIB i3 MiATBEpKEHUM J1arHO30M IUPO3Y
MIEYiHKU YCKIIaJHEHOTO KPOBOTEUOIO MOPTAIBHOTO IeHe3y. JloCiiHy TpyIy CKIIaaH Hali€eHTH, SKUM JOJaTKOBO IO KOMIIEKCHOTO
JIKyBaHHS 3 METOIO MiATPUMKH QyHKIIT medinky npusHadanu npenapar L-Ornithine L-Aspartate BHyTpIIITHbOBEHHO 13 HACTYITHIM
MepeBeICHHSIM Ha [epopajibHui mpuitfoM. B rpyny nmopiBHSHHS yBIHILINA XBODI, sSIKi JaHHI IpenapaT He OTpuMyBau. J{iis oniHku
e(eKTHBHOCTI JIiKyBaHH JOCIIKYBaJIHN 3arajibHO-KIiHIYHI MOKa3HUKH, G10XiMiuHI TOKa3HHKH (QYHKIIOHAIBHOTO CTaHy MEYiHKY,
MOKA3HUKH SIKOCTI JKUTTA. 3aCTOCYBAaHHS JAHOTO INpernapaTry A03BOJIMIO CKOPOTUTH TPUBAIICTH MepeOyBaHHA y CTalioHapi Ta
JOCTOBIPHO MIBU/IIE MOKPAIIUTHA OCHOBHI KJIiHIKO-Tab0paTopHi MOKa3sHUKU (YHKLIOHAIBHOTO CTaHY MEYiHKH Ta SKOCTi XKUTTS
MHaIi€HTIB.

Kunrouosi cioBa: L-Ornithine L-Aspartate, 1npo3 He4iHKH, KPOBOTEYA i3 BAPUKO3HO PO3MIMPEHHX BCH CTPABOXOLY,
SIKICTB JKUTTSL.

The study is a fragment of research work “Development and implementation of innovative technologies in the treatment
and prevention of bleeding from varicose veins of the esophagus”, state registration no. 0120U101363.

Liver cirrhosis occupies a significant place in the structure of the digestive system diseases, causing
disturbing issues of health care in socio-economical aspect and in clinical epidemiology as well all over
the world [13, 14].

Complications of liver cirrhosis are the most common cause of death in patients with gastrointestinal
problems, accounting for at least 40 % of the total number of patients. The overall mortality due to liver
cirrhosis varies by country. Thus, in Europe it ranges from 4.6 per 100,000 inhabitants in Norway, to 103.8
per 100,000 people in Moldova. According to the WHO, a high mortality rate from liver cirrhosis is
considered to exceed 25 deaths per year per 100,000 inhabitants, and low — less than 10 cases [6].

The appearance of portal hypertension is extremely important in the course of the disease. Arising as
an adaptive phenomenon at the beginning of the disease, portal hypertension with the progression of the
process acquires the role of a leading pathogenetic clinical factor. With a significant increase in portal pressure
(25-30 mm Hg) develops intense collateral circulation, which prevents further increase in portal
hypertension. Particularly dangerous is the appearance of anastomoses shunting portal blood through the
unpaired and left gastric veins (coronary veins) of the stomach into the thin submucosal venous plexuses of
its cardiac department and the lower third of the esophagus, which often leads to gastrointestinal bleeding.

Esophageal and gastric variceal bleeding occurs in 50-70 % of cases in patients with cirrhosis.
Recurrence of bleeding occurs in 70 % of patients within the first year after the incident. Mortality in each
episode is up to 40 %. Extremely high risk of recurrence of bleeding, especially during the first week,
reaching up to 50 %. The risk remains high for up to 3 months after primary bleeding, so such patients
require dynamic dispensary monitoring and active tactics of the doctor and patient 1, 2, 7, 9, 10, 12].

Given the urgency of this problem, there is no doubt about the search for new and clinical evaluation
of the effectiveness of existing hepatotropic drugs, which are assigned to one of the leading roles in the
treatment of liver cirrhosis and its complications. One of them is L-Ornithine L-Aspartate [3, 5, 11].
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The purpose of the study was to evaluate the effectiveness of L-Ornithine L-Aspartate in the
complex treatment of liver cirrhosis complicated by esophageal variceal bleeding.

Materials and methods. Prospective study was performed at the Department of Endoscopic and
Cardiovascular Surgery of National Pirogov Memorial Medical University, Vinnytsya on the base of the
Clinical Highly Specialized Surgical Center with Minimally Invasive Technologies of Vinnytsya Regional
Clinical Hospital named after Pirogov.

According to the purpose and objectives, 67 patients with a confirmed diagnosis of cirrhosis
complicated by esophageal variceal bleeding were included in the study.

Criteria for inclusion in the study were:
Liver cirrhosis classes A and B according to the Child-Pugh classification.
Active bleeding from one or more varices of the esophagus at the time of admission to the hospital.
Endoscopic ligation of bleeding varices as the main method of hemostasis.
Absence of manifestation of any concomitant pathology at the time of admission to the hospital.
The exclusion criteria were:
Manifestations of any concomitant pathology during the patients’ hospital stay.
Diagnosis of acute pathology not related to the underlying disease during the patients’ hospital stay.
3. Refusal of the patients from further treatment.

There were 19 women (28.4 %) and 48 men (71.6 %) in the study. The mean age was 45.1+£14.4
years.

All patients from the study contingent underwent a full range of diagnostic measures in accordance
with current standards and local clinical protocols.

In order to stop the bleeding, all patients underwent endoscopic band ligation and, if necessary,
prophylactic ligation of potentially dangerous varices in terms of the risk of bleeding.

For therapeutic purposes, infusion-transfusion therapy, hemostatic, antisecretory drugs, antibiotic
prophylaxis, stimulation of peristalsis, symptomatic therapy were prescribed in accordance with the
recommendations of current standards and protocols.

All patients were randomly assigned to two groups. The experimental group consisted of 34
patients who, in order to maintain liver function, were prescribed intravenous infusion of L-Ornithine L-
Aspartate (JSC Farmak, Ukraine) at a dose of 10 ml per 500 ml of saline 2 times a day throughout the
hospital stay, followed by change to L-Ornithine L-Aspartate granules at a dose of 3 grams 1 time per day
for up to 1 month. The comparison group (33 patients) included patients who did not receive this drug.

To assess the dynamics of changes in the functional state of the liver, we analyzed the following
indices: total bilirubin, Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), Gamma-
glutamyltranspeptidase (y-GT), alkaline phosphatase, albumin, prothrombin index, blood urea.

The impact of treatment on quality of life was evaluated using the quality of life questionnaire —
Gastrointestinal Symptom Rating Scale (GSRS) — on day 182" (after endoscopic hemostasis and
emergency treatment), on days 7" and 30™.

The obtained data were processed using the statistical software SPSS 20.0 for Windows. Student’s
t-test for parametric quantities and Mann-Whitney test for nonparametric quantities were used to determine
the statistical significance of differences between groups. Differences were considered statistically
significant at p<0.05.

Results of the study and their discussion. In the statistical analysis of the main indices, the studied
groups were homogeneous in terms of gender-age and clinical-laboratory indices.

The duration of hospital stay was significantly shorter (p<0.05) in the experimental group (7.542.7
days) than in the comparison group (8.7+1.2 days).

The dynamics of changes in the main laboratory indices of the functional state of the liver in the
studied contingent are shown in table 1.

As can be seen from table 1, all the studied indices at the beginning of the study differed from
normal values. These indices did not differ significantly when compared between groups, which can be
explained by the homogeneity of the contingent of patients in both study groups.

In the study of the dynamics of changes in the levels of total bilirubin, ALT, AST, y-GT, alkaline
phosphatase on day 7™ of the study, their levels in patients of the experimental group were significantly
lower than similar indices in the comparison group. A similar pattern was observed on day 30", when
differences between groups were also significant.

In the statistical analysis of the dynamics of changes in these indices within each group, the
following data were obtained.
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In the experimental group, the indices on day 7™ were significantly lower than the similar indices
on day 15-2", A further decrease in the numerical values of the studied indices from 7% to 30" days was
also significant. In the comparison group, the studied indices on day 7" were also significantly lower than
at on day 1°-2", In the period from 7% to 30" days, although there was a slight decrease in the numerical
values of the studied biochemical parameters, but the statistical significance of the difference was not
confirmed.

Table 1
Dynamics of changes in laboratory parameters of the functional state of the liver in the studied contingent
Terms Experimental Groulp Comparison Statistical significance
Total bilirubin, pMol/L
1527 day 36.15+3.82 36.28+3.94 p>0.05
7t day 26.67+2.11 212 31.03+4.04 A1-2 p<0.01
30t day 19.39+3.25 47 30.69+3.62 p<0.01
Alanine aminotransferase (ALT), IU/L
152" day 56.62+4.44 56.27+4.58 p>0.05
7% day 50.1244.76 A1-2 51.27+3.99 A1-2 p<0.01
30 day 43.29+3.27 47 49.88+4.55 p<0.01
Aspartate aminotransferase (AST), IU/L
1527 day 68.68+4.12 68.7344.18 p>0.05
7t day 56.03+3.59 A1-2 61.24+3.17 212 p<0.01
30t day 48.24+5.53 7 60.97+3.36 p<0.01
Gamma-glutamyltranspeptidase (y-GT), IU/L
152" day 110.82+15.92 111.30+15.55 p>0.05
7% day 96.24+11.31 2172 103.82+13.35 A2 p<0.01
30 day 84.0949.18 47 100.70£10.21 p<0.01
Alkaline phosphatase, IU/L
1527 day 156.68+10.60 155.91+10.83 p>0.05
7t day 132.53+13.22 A1-2 141.03£19.49 A1-2 p<0.01
30t day 121.82+13.22 47 139.18+18.32 p<0.01
Albumin, g/L
152" day 28.15+8.83 28.82+8.95 p>0.05
7% day 33.324+6.57 A1-2 33.55+6.54 A1-2 p>0.05
30 day 37.1244.38 &7 34.1546.61 p<0.01
Prothrombin index, %
1527 day 68.76+12.46 67.55+15.86 p>0.05
7t day 84.35+9.05 A2 77.15+9.15 A1-2 p<0.01
30t day 92.50+8.00 &7 78.06+10.67 p<0.01
Blood urea, mmol/L
152" day 3.10+£0.43 3.11+0.40 p>0.05
7% day 3.26+0.26 *1-2 3.2840.26 412 p>0.05
30 day 4.01+0.31 47 3.25+0.26 p<0.01

Note. * — significant differences, p<0.05; 2 — significant differences, p<0.01; the numbers indicate the study periods for which
there is a significant difference in this index.

When studying the dynamics of changes in albumin and urea levels on day 7% of the study, their
levels in patients of the experimental group did not differ significantly from similar indices in the
comparison group, which can be explained by prescribing albumin infusion to all patients as an element of
blood loss correction. When evaluating the values of these indices on day 30" of the study, their levels in
patients of the experimental group were significantly higher than similar indices in the comparison group.

In the statistical analysis of the dynamics of changes in albumin within each group, the following
data were obtained.

In the experimental group, the values of albumin and urea on day 7" were significantly higher than
those on day 1°-2", A further increase in the numerical values of these indices from 7% to 30" days was
also significant. At the same time, on day 30" of the study, their levels were within normal limits. In the
comparison group, albumin and urea values on day 7" were also significantly higher than on day 152",
In the period from 7" to 30" days, although there was a slight increase in numbers, the statistical
significance of the difference was not confirmed.

When evaluating the values of the prothrombin index on the day 7% of the study, its levels in
patients of the experimental group were significantly higher than similar indices in the comparison group.
A similar pattern was observed on the day 30", when differences between groups were also significant.
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In the statistical analysis of the dynamics of changes in the prothrombin index within each group,
the following data were obtained.

In the experimental group, its value on day 7" was significantly higher than the same parameter on
day 12", A further increase in numerical values from 7" to 30" days was also significant. In the
comparison group, the prothrombin index on 7" day was also significantly higher than on the day 152",
In the period from 7% to 30" days, although there was a slight increase in numbers, the statistical
significance of the difference was not confirmed.

It should be noted that on day 30™ of the study, the levels of all studied indices reached the upper
limit of physiological values or approached it.

When analyzing the quality of life for each syndrome in the studied contingent, we obtained the
following data.

Numerical indices of intensity of all syndromes in the studied contingent are given in table 2.

Table 2
Indices of intensity of all syndromes in the studied contingent
Terms " Group : Statistical significance
Experimental | Comparison
Indigestion
152" day 4.02+0.72 4.02+0.73 p>0.05
7 day 3.34+0.47 2122 3.67+0.58 *12 p<0.01
30t day 2.8240.64 &7 3.54+0.52 p<0.01
Abdominal pain
152" day 3.00+0.69 2.97+0.67 p>0.05
7 day 2.62+0.45 212 2.64+0.42 12 p>0.05
30" day 2.13+0.41 %7 2.50+0.35 p<0.01
Diarrhoea
152" day 2.57+0.49 2.60+0.42 p>0.05
7 day 2.33+0.45 *12 2.40+0.36 "2 p>0.05
30t day 2.12+0.42 "7 2.3540.31 p<0.05
Constipation
1521 day 2.70+0.54 2.74+0.49 p>0.05
7 day 2.43+0.44 122 2.45+0.34 12 p>0.05
30" day 2.21+0.39 77 2.37£0.34 p<0.05
Reflux
15-2M day 2.04+0.64 2.0140.63 p>0.05
7™ day 1.91+0.57 1.84+0.52 p>0.05
30" day 1.57+0.35 "7 1.76+0.45 p<0.05

Note. * — significant differences, p<0.05; * — significant differences, p<0.01; the numbers indicate the study periods for which
there is a significant difference in this index.

As can be seen from table 2, the intensity of all syndromes at the beginning of the study in both
groups did not differ significantly (p>0.05), which can be explained by the homogeneity of the contingent
of patients in the study groups.

When assessing the quality of life on day 7™ of the study, the indigestion intensity in patients of
the experimental group was significantly lower than the same index in the comparison group. A similar
tendency was observed when analyzing the quality of life of patients on day 30", when the differences
between the groups were also significant.

In the statistical analysis of the dynamics of changes in the indigestion intensity within each group,
the following data were obtained.

In the experimental group, the indigestion intensity on day 7% was significantly lower than the
same rate on day 182", A further decrease in the intensity of this index from 7" to 30" days was also
significant. In the comparison group, the indigestion intensity on day 7" was also significantly lower than
on day 152", but the reliability was lower than in the experimental group at similar terms of the study. In
the period from 7" to 30" days, although there was a slight decrease in the numerical indices of the
indigestion intensity, but the statistical significance of the difference was not confirmed.

The dynamics of changes in the intensity of abdominal pain, diarrhea and constipation syndromes
showed similar trends.

When assessing quality of life on day 7% of the study, no statistical differences were found between
the groups. However, when analyzing the quality of life of patients on the 30" day, the differences between
the study groups were significant.

In the statistical analysis of the dynamics of changes in each of the studied indices within each
group, the following data were obtained.
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In the experimental group, the indices on day 7™ were significantly lower than the similar indices
on day 1°-2". A further decrease in the intensity of the studied indices from 7" to 30" days was also
significant.

In the comparison group, the studied indices on day 7™ were also significantly lower than the
indices on day 12", but the reliability was lower than in the experimental group on similar terms of the
study. In the period from 7" to 30™ days, although there was a slight decrease in numerical indices, but the
statistical significance of the difference was not confirmed.

Numerical indices of the intensity of reflux at all times of the study were within normal values.

The intensity of reflux at the beginning of the study and on day 7" both groups did not differ
significantly. However, when analyzing the quality of life of patients on the 30™ day, the differences
between the study groups were significant.

Although in both groups during the stay in the hospital (from day 1°-2" to 7™) there was a decrease
in the numerical values of the intensity of the studied index, but the differences were insignificant. Similarly,
in the period from 7™ to 30" days in the comparison group no statistically significant changes were observed,
in contrast to the experimental group, where the decrease in the severity of reflux was significant.

In terms of its importance, drug support of liver function occupies one of the leading places in the
treatment of patients with liver cirrhosis. In contrast to endovascular interventions [1, 7], aimed at reducing
blood flow to the liver or increasing blood flow from the liver, hepatoprotectors, as pathogenetically
determined drugs, allow to maintain liver function without the need to subject the patient to invasive
interventions. For a long time, hepatoprotectors, in particular, L-Ornithine L-Aspartate have been used for
the prevention and treatment of chronic complications of liver cirrhosis [3, 5, 11]. Our data indicate the
effectiveness of supplementing the treatment of liver cirrhosis complicated by esophageal variceal
bleeding, by prolonged use of L-Ornithine L-Aspartate. As a result of the administration of infusion of L-
Ornithine L-Aspartate during inpatient treatment, there was a tendency to more rapid progressive
normalization of the studied indices of liver function and quality of life. A study by Higuera-de-la-Tijera
and co-authors with a focus on the prevention of hepatic encephalopathy showed similar trends in the
normalization of liver function [8]. Further improvement of the studied indices after discharge of patients
of the experimental group from the hospital, in our opinion, is associated with the continuation of the course
of L-Ornithine L-Aspartate in granules, which also coincides with the literature data [4]. A slight
improvement in laboratory parameters of liver function and a moderate decrease in the intensity of the
studied syndromes during hospital stay in patients of the comparison group, in our opinion, can be
explained by the prescribing to patient’s only standard intensive care. After discharge from the hospital
and cessation of intensive care, no changes in laboratory parameters and quality of life were observed, in
contrast to patients in the experimental group. In our opinion, this can be explained by the lack of drug
support for liver function in the post-hospital period.

T Koo

1. The use of L-Ornithine L-Aspartate in the complex treatment of patients with liver cirrhosis
complicated by esophageal variceal bleeding can significantly improve the basic clinical and laboratory
parameters of liver function and reduce the length of hospital stay from 8.7+1.2 to 7.5+2.7 days.

2. Infusion of L-Ornithine L-Aspartate to patients during inpatient treatment for liver cirrhosis
complicated by esophageal variceal bleeding can significantly improve the basic clinical and laboratory
indices of liver function and quality of life, as well as reduce the intensity of indigestion.

3. Administration of L-Ornithine L-Aspartate granules to patients after inpatient treatment for
liver cirrhosis complicated by esophageal variceal bleeding allows to bring closer to normal values the
main clinical and laboratory indices of liver function, significantly improve quality of life and intensity of
indigestion, abdominal pain, diarrhoea, constipation and reflux.
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THE STATE OF BLOOD INDICES IN THE FOUNDRY WORKERS
e-mail: npylypenko.kharkiv@gmail.com

The study of hematological parameters of 42 healthy people who have been working for more than ten years under the
influence of dust-forming factors of production environment, among which silicon dioxide dominates, revealed: redistribution of
white blood cell percentage; changes in erythrocyte membrane permeability; reduced blood clotting time; erythrocyte
sedimentation rate; significant differences compared with control values of integral indices. Such changes are likely to have an
adaptive focus, however — with continued contact of the subjects with the harmful factor, such changes can become markers of the
development of disorders of innate immunity, with a subsequent risk of occupational chronic bronchopulmonary diseases.

Key words: industrial dust, hematological indices, markers of inflammatory processes.
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CTAH ITIOKA3HUKIB KPOBI Y OCIBb, SAKI ITPAIIIOIOTH
B YMOBAX IINJIOY TBOPIOIOYNX BUPOBHUILITB

3a pesynbraraMd BHUBUCHHS I'€MATOJIOTIYHHX MOKA3HUKIB 42 MPakTHUYHO 370POBUX OCiO, sKi Oifblie AECSITH POKiB
[PALFOBAIIK B YMOBaxX BIUIUBY ITHJIOYTBOPIOIOYUX (haKTOPiB BUPOOHMYOTO CEPEIOBHILA, CEPE IKUX JOMHUHYBaB AiOKCUI KPEMHIIO,
Oy/i0 BHSBICHO MEPEPO3MNOALIT BiJACOTKOBOTO BMICTYy KIITHH Oi10i KpOBi, 3MiHM TPOHHMKHOCTI €PUTPOLIMTApPHHX MeMOpaH,
CKOpPOYEHHS 4acy 3ropTaHHs KPOBi, 301bIICHHS MIBUAKOCTI OCIAaHHS SPUTPOLUTIB Ta JOCTOBIPHI BiIMIHHOCTI B MOPIBHSAHHI 3
KOHTPOJIbHUMH 3Ha49€HHSMH ITOKA3HHKIB IHTErpaJbHHUX iHAEKCiB. Taki 3MiHHM, BIpOTiIHO, MAIOTh afaNTamiiiHy CIIPSIMOBAHICTS,
OJIHAK, IPH IPONOBKEHHI KOHTAKTy OOCTEKYBaHMX 31 IIKIIIMBUM (aKTOPOM MOXKYTh CTaTH MapKepamu pO3iajiB 3 OOKy
MPUPOIKEHOTO IMYHITETY, 3 OAAJIBLUINM PU3UKOM PO3BUTKY MPODECIiHHIX XPOHIYHUX OPOHXOJIEIEHEBIX 3aXBOPIOBAHb.

Koio4oBi cjioBa: BUpOOHUYMI TTHII, TEMATOJIOTIYHI iHAEKCH, MapKEepH 3allaIbHAX IPOIECIB.

This work is a fragment of the research project “Investigation of the cognitive mechanisms of selective attention at
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Incidence of occupational etiology, as part of morbidity of the working population, has social
significance for a number of countries, regardless of their level of economic development [2]. In Ukraine,
occupational morbidity also remains a complex hygienic and socio-economic problem [4], in particular
mechanical engineering is ranked second after coal industry in terms of contribution to the pool of
occupational morbidity [5].
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