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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

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

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

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

Authors of the scientific-research works must indicate the number of experimental biological spe-
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE INFLUENCE OF CHANGES IN CARBOHYDRATE METABOLISM INDICATORS IN
PATIENTS WITH POLYTRAUMA COMPLICATED BY ALCOHOLIC DELIRIUM ON THE
CHOICE OF THE SEDATION METHOD

Dubivska S.S, Hryhorov Y.B, Lazyrskyi V.0, Dotsenko D.G, Lebid P.B.
Kharkov National Medical University, Kharkov, Ukraine.

Abstract.

Topicality: Providing assistance to patients with polytrauma,
in a state of alcohol intoxication, complicated by alcoholic
delirium, is a serious problem when providing anesthesia care
and, in particular, choosing drugs for sedation. Considering
the severity of mechanical damage, complications associated
with alcohol intoxication and serious biochemical disorders of
the body, namely carbohydrate, lipid metabolism, electrolyte
changes, on which the activity of all systems depends, it is
necessary to study the influence on the course of these processes,
depending on the choice of their medicinal corrections.

Purpose: The purpose of the work is to choose a sedation
method to improve the results of treatment of patients with
polytrauma and alcohol withdrawal, based on the study of
changes in carbohydrate metabolism indicator.

Materials and methods: The paper analyzes the results of
a study of 80 patients with polytrauma and chronic alcohol
intoxication with a state of alcohol withdrawal, complicated by
alcoholic delirium, who received intensive therapy in the 12-bed
department of anesthesiology and intensive therapy for patients
with combined trauma of the KNP «Kharkiv City Clinical
Hospital of Emergency Medical Care» named after Prof. O.
I. Meschaninov» KhMR. All patients were diagnosed with
polytrauma (thoracic and/or abdominal trauma: rib fractures,
hemo-, pneumothorax, hematomas of the liver or spleen,
fracture of the bones of the waist, and/or upper and/or lower
limbs, fracture of the pelvis). In the course of the research, to
achieve the goal, the main indicators of carbohydrate metabolism
were determined, which were evaluated by the content of key
metabolites: glucose, pyruvic acid, lactate. The study was
conducted on the 1st, 3rd and 7th day of hospitalization of the
patients.

Results and Discussion: In all traumatized patients with
alcohol withdrawal syndrome and alcoholic delirium with the
use of dexmedetomidine for sedation (group 1) and in patients
who were used as sedatives, diazepam and haloperidol (group
2), changes in these parameters were observed in the blood,
compared to healthy people of the control group. As for the
glucose content in the blood of the patients of the 1st group, on
the first day, persistent hyperglycemia was observed in them 1.7
times higher than this indicator in healthy people. Next, patients’
blood glucose levels were determined on the 3rd and 7th day
after hospitalization. Glucose content on the 3rd day decreased
by 9.4% compared to the level determined on the first day. On
the 7th day, the content of glucose in the blood decreased to
normal values, which is 26.5% lower compared to the content
of glucose in the blood on the first day. In the 2nd group of
patients, where diazepam and haloperidol were used on the first
day, hyperglycemia was also observed — 1.9 times higher than
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this indicator in the control group of healthy individuals. On the
third day, the level of glucose in the blood decreased by 6%.
And on the 7th day, it decreased by 20.5%. Thus, hyperglycemia
was observed in the blood of victims with alcohol withdrawal
syndrome, complicated by delirium during hospitalization, on
the 3rd day of hospitalization (first and second groups) and on
the 7th day in patients of the second group, which indicates
violation of carbohydrate metabolism and the development of
hypoxia, with impaired liver and pancreas function.

In accordance with the aim and objectives of the study, the
blood content of the main metabolites of glucose metabolism —
pyruvate and lactate — was also studied upon admission to the
hospital and one week after treatment, which made it possible
to comprehensively assess possible carbohydrate metabolism
disorders and characterize the features of the body’s energy
supply in the combination of polytrauma and withdrawal alcohol,
complicated by alcoholic delirium. According to the results of
the research, there is an increase in the content of lactate and
pyruvate in patients with polytrauma against the background of
chronic alcoholism compared to healthy people. When analyzing
the content of lactate in the blood of patients with polytrauma
and alcohol withdrawal syndrome, complicated by alcoholic
delirium upon admission to the intensive care unit, a significant
increase of this indicator was observed by 97.1% and 113.0%,
respectively, in patients of the first and second groups. One
week after the intensive therapy, the patients of the 1st group
had a significant decrease in the lactate content in the blood — by
13% (P<0.0001) compared to the content of this indicator at the
time of admission to the hospital. In the blood of the patients
of the 2nd group, on the 7th day, the lactate content remained
unchanged, and by 106.3% it exceeded this biochemical
indicator in the blood of the control group. Hyperpyruvatemia
was also observed — when entering the hospital in patients of the
2nd group, the content was 55.4% higher compared to healthy
people, remained elevated after a week of treatment — by 30.1%,
and did not return to normal values. In the patients of the first
group, upon admission to the hospital, the pyruvate content in
the blood was 53.0% higher compared to the control group, and
on the 7th day it significantly decreased by 18.9%, but did not
reach the values of the control group (remained at 24, 1% higher
compared to the control). The cause of hyperpyruvatemia and
hyperlactatemia in patients may also be a violation of their
enzymatic transformation into decay products. Lactate is the
final product of anaerobic oxidation of glucose, it is formed due
to the transformation of pyruvate, under the conditions of action
of the lactate dehydrogenase enzyme in conditions of hypoxia.
An important indicator of the state of carbohydrate metabolism,
namely the balance of anaerobic and aerobic processes in the
body, is the lactate / pyruvate ratio, which in the control group

109



was 14.33 [13.82; 14.49]. In the patients of the first group, an
increase in this ratio was observed — and it was 18.46 [18.3;
20.59] and 19.81 [18.96; 21,17] upon admission to the intensive
care unit and one week after treatment, respectively. Practically
the same value of this ratio was observed in patients of the
second group — 19.65 [18.97; 22.3] and 22.73 [21.32 23.91],
respectively, according to the time of intensive therapy. The
latest figures indicate the restructuring of the energy supply of
body tissues during the stay of patients in the intensive care unit.

Conclusions: Thus, in patients with polytrauma and alcohol
withdrawal syndrome, complicated by alcoholic delirium, there
is an intensification of the processes of anaerobic glycolysis,
which is evidenced by an increase in the content of pyruvate,
lactate, the lactate / pyruvate ratio, and is accompanied by a
hypoxic state. When comparing the terms of stay in the intensive
care unit, it was determined that the use of dexmedetomidine for
the treatment of alcoholic delirium compared to benzodiazepines
allows reducing the time of intensive care by 34 hours. Thus, in
group 2, the duration of intensive therapy for alcoholic delirium
was 89 [82-96.2] hours, while in group 1 it was reduced to 55
[52.2-59.8] (p=0.020427). In addition, it was found that the
consumption of drugs by patients was different. During the first
day, it was 20 [20-30] mg in group 1, and 40 [40-50] mg in
group 2. The groups also differed significantly in terms of the
total dose of the drug during intensive therapy, so in patients of
group 1, the total consumption was 30 [30-40] mg, in group 2 —
80 [80-90] mg (p=0.033011).

Key words. Polytrauma, alcohol withdrawal syndrome,
alcoholic  delirium, carbohydrate metabolism, sedation,
dexmedetomidine.

Introduction.

According to the WHO, injuries are becoming a serious
problem all over the world [1,2]. Polytrauma took the third
place as a cause of death after oncological and cardiovascular
diseases, and according to WHO forecasts, it may take the
second place by 2025. According to literature data, combined
injuries and polytrauma are observed in 12 to 36% of the
injured, and the mortality varies from 23.8 to 85.0%. At the same
time, the loss of working capacity and the level of disability
exceed these indicators in the case of an isolated injury by
10 times. It is unfortunate that trauma is the leading cause of
death for people under the age of 40 [3]. In the countries of
the European Union, injuries are the cause of 9% of all deaths.
The main cause of injury is traffic accidents, and 70% of cases
are combined injuries. According to research data, 25 - 85% of
injured patients are found to be in a state of alcohol intoxication,
and 15% - 35% suffer from chronic alcohol dependence [4-8].
Alcohol withdrawal occurs 6-48 hours after the last alcohol
consumption. At the same time, 20 to 35% of patients require
hospitalization in the intensive care unit [9], and in 5-20% the
withdrawal state progresses to alcoholic delirium [10].

Polytrauma, in the context of a traumatic disease, with
severe combined injuries, determines the main features of its
pathogenesis and the principles of therapeutic tactics. At the
heart of these processes, there are violations of homeostasis,
general and local inflammatory processes, and clinical
manifestations depend on the nature, number and localization
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of injuries [11]. Traumatic disease is characterized by the
formation of a pronounced systemic inflammatory response and
the development of an imbalance of the antioxidant-prooxidant
system, with the development of hypoxia and pronounced
oxidative stress [12]. The world's optimal medical tactics in the
intensive therapy of traumatic disease is based on the concept
of "golden hour" and "damage control" [13]. This concept is
the basis of the organization of emergency care for severely
injured persons [14-16]. It is based on the pathophysiological
mechanisms that develop during polytrauma: the development
of acidosis, hypothermia, and coagulopathy. In this strategy,
two directions are distinguished: "damage control resuscitation"
and "damage control surgery" [14,16-21]. The latter involves
the restoration of physiological functions with subsequent
surgical treatment [18,21,22]. The concept of "Damage
control resuscitation" involves the observance of a well-known
algorithm, with infusion therapy [1,3,14-18,23-31]. In patients
with a state of alcohol withdrawal complicated by alcoholic
delirium, to control excitement and reduce seizures, the basis of
basic therapy is sedation [32-34].

The main sources of energy in the body are glucose and
glycogen, which is a glucose reservoir in the liver. Hypoxia
develops in patients with polytrauma against the background
of chronic alcohol intoxication. This leads to a violation of
the oxidative phosphorylation process in the mitochondria,
the synthesis of macroergic compounds (ATP), which are
universal carriers and a source of energy. It is known that long-
term alcohol consumption has a diabetogenic effect, has a toxic
effect on pancreatic cells, inhibits insulin secretion, causes an
insulin-resistant state, which causes a violation of carbohydrate
metabolism. Due to the hypoxic state, adaptive changes in
carbohydrate metabolism with intensification of anaerobic
glycolysis are formed [35]. Hypoxia leads to a disruption of
the energy supply of cells due to a decrease in the efficiency of
oxidative phosphorylation, the remote consequences of which
are the activation of pro-apoptotic changes and cell death [36].

Atthe sametime, compensatory changes against the background
of hypoxia include modulation of carbohydrate metabolism.
Therefore, in patients with polytrauma, especially in the state
of alcohol withdrawal, the accumulation of lactate is noted as
a result of progressive tissue hypoxia. Sedation is the mainstay
of treatment in patients with alcohol withdrawal complicated
by the choice of the sedation method to improve the treatment
of patients with polytrauma and alcohol withdrawal, based on
the study of changes in carbohydrate metabolism indicators.
Support measures include stabilization, detoxification therapy,
as well as full nutritional support, combating hypoxia [32,33].

Purpose. The choice of the sedation method to improve the
treatment of patients with polytrauma and alcohol withdrawal,
based on the study of changes in carbohydrate metabolism
indicators.

Materials and Methods.

The paper analyzes the results of a study of 80 patients with
polytraumaand chronicalcohol intoxication withastate ofalcohol
withdrawal, complicated by alcoholic delirium, who received
intensive therapy in the 12-bed department of anesthesiology
and intensive therapy for patients with combined trauma of the



KNP "Kharkiv City Clinical Hospital of Emergency Medical
Care" named after Prof. O. I. Meschaninov" KhMR.

All patients were diagnosed with polytrauma (thoracic and/
or abdominal trauma: rib fractures, hemo-, pneumothorax,
hematomas of the liver or spleen, fracture of the bones of the
waist, and/or upper and/or lower limbs, fracture of the pelvis).
Patient inclusion criteria: age from 19-60 years, presence of
damage in two or more anatomical and functional areas, degree
of severity of traumatic damage according to the ISS scale
9-15 points (average severity), severity of the condition of the
victims according to the APACHE II scale 7-14 points, the state
of chronic alcohol intoxication (Al), revealed by the number of
points >7 in the modified "LeGo Grid" test, 3 or more positive
answers in the "CAGE" questionnaire, established alcoholic
delirium (arousal on the RASS scale > +2; hallucinations;
convulsions and the presence delirium according to the CAM-
ICU scale and psychiatrist consultations). For the reliability
of the study, a group of 20 practically healthy people were
examined, who made up the control group.

To ensure the fulfillment of research tasks, patients (n=80)
were divided into 2 groups based on sedation methods. Fixed
simple randomization using random numbers was used to
allocate patients. Group 1 (n=40), which included patients with
polytrauma and severe alcohol withdrawal, complicated by
alcohol delirium, who were sedated with dexmedetomidine.
The drug was administered in a dose of 0.2-1.0 mcg/kg/hour
with subsequent gradual correction of the dose in the range of
0.2-1.4 mcg/kg/hour depending on the achievement of sedation
at the RASS level from 0 to -2. Group 2 (n=40) included a
similar list of injuries and the condition of patients who were
sedated with diazepam according to a symptom-trigger protocol.
Administration of benzodiazepines, respectively, according to
a symptom-dependent protocol in combination with CIWA-Ar
is in line with current views on the treatment of CVA and has
advantages compared to fixed hourly administration [37-39].

All 80 patients in the hospital were examined in accordance with
the medico-economic standards of providing medical care. The
victims underwent a comprehensive assessment of the injuries
received and the degree of impairment of vital functions, as well
as provided emergency aid and urgent surgical interventions.
The state of carbohydrate metabolism was assessed by the
content of key metabolites: glucose, pyruvic acid, lactate. The
concentration of glucose in the blood was determined by the
glucose oxidase method [40], the concentration of lactic acid in
the blood serum was determined by the enzymatic colorimetric
method [41]. The content of pyruvic acid (pyruvate) in the blood
was determined according to Friedemann and Haugen [41] by
the enzymatic method.

Methods of mathematical and statistical analysis of the obtained
results. The studied clinical material was entered into a database
created in Microsoft Excel 2010 (Microsoft, USA). On the basis
of the created database, a statistical analysis was carried out using
a package of application programs for statistical data processing
STATISTICA 7.0 for WINDOWS, (Stat Soft Inc., USA) and
MICROSOFT EXCEL 2010, intended for solving medical and
biological problems. Mathematical processing of the obtained
results was carried out in accordance with the generally accepted
methodology of statistical analysis. Taking into account the
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nature of the distribution of the analyzed values, parametric
(average value, standard deviation) and non-parametric methods
were used. The critical value of the level of significance (p) was
taken to be <5% (p<0.05). In order to compare two samples with
binary characteristics, the Pearson test or Fisher's exact test was
used with the construction of correlation tables. The y-square
and odds ratio (OR) were used to assess the causal role of
various factors in the development of lesions. To determine the
presence and strength of the relationship between the features,
correlation analysis was carried out: according to Spearman (for
non-parametric features).

Results and Discussion.

When characterizing the biochemical indicator of carbohydrate
metabolism - glucose, the content of which was determined
in the blood serum, it should be noted that in all traumatized
patients with alcohol withdrawal syndrome, with the phenomena
of alcoholic delirium with the use of dexmedetomidine for
sedation (group 1) and in patients who were used as sedative
drugs diazepam, haloperidol (group 2), changes in this integral
indicator were observed in the blood, compared to healthy
people of the control group.

As for the glucose content in the blood of patients of the 1st
group, they had persistent hyperglycemia on the first day: the
glucose level was 7.45 [6.52; 8.97] mmol/l, (P<0.0001 compared
to the control) which is 1.7 times higher than this indicator
in healthy people. Next, patients' blood glucose levels were
determined on the 3rd and 7th day after hospitalization. In the
course of intensive therapy with the use of dexmedetomidine (1
group of patients), the glucose content on the 3rd day decreased
by 9.4% compared to the level determined on the first day,
and was 6.75 [6.13; 8.0] mmol/l (P<0.0001 compared to the
first day), but did not reach the level of glucose in the group
of healthy people and remained higher by 55.1% compared to
the control. On the 7th day, the glucose content in the blood
decreased to normal values and amounted to 5.55 [ 4.9; 5.9]
mmol/l (P<0.0001 compared to the third day), which is 26.5%
lower compared to the blood glucose content on the first day.

In the second group of patients, where diazepam and
haloperidol were used on the first day, hyperglycemia was also
observed - the blood glucose level was 8.3 [7.2; 9.87] mmol/l
(P<0.05 compared to the control), which is 1.9 times higher than
this indicator in the control group of healthy individuals. On the
third day, the level of glucose in the blood decreased by 6% to
7.8 [6.95; 9.2] mmol/l (P<0.05 compared to the first day), and
a week after admission to the hospital, it decreased by 20.5%
compared to the first glucose measurement, but did not reach
normal values of this indicator, as in healthy individuals of the
control group and was 6.6 [4.9; 7.9] mmol/l, which was 51.7%
higher than in the control group.

Thus, hyperglycemia was observed in the blood of victims
with alcohol withdrawal syndrome, complicated by delirium
during hospitalization, on the 3rd day of hospitalization (first
and second groups) and on the 7th day in patients of the second
group, which indicates violation of carbohydrate metabolism and
the development of hypoxia, with impaired liver and pancreas
function. Important indicators of the state of carbohydrate
metabolism are the determination of the main metabolites of



glycolysis - pyruvate and lactate - in the blood. Therefore, the
next stage of research was the determination of these substances
in the blood. In accordance with the aim and objectives of the
study, the blood content of the main metabolites of glucose
metabolism - pyruvate and lactate - was also investigated upon
admission to the hospital and one week after treatment.

Thus, the conducted research made it possible to
comprehensively evaluate possible violations of carbohydrate
metabolism and to characterize the features of the body's energy
supply in combination with polytrauma and alcohol withdrawal
complicated by alcoholic delirium. Those factors that contribute
to an increase in the content of lactate also lead to an increase
in the concentration of pyruvate in the blood, so lactate and
pyruvate must be examined simultaneously.

The content of metabolites of carbohydrate metabolism,
namely lactate and pyruvate, in the blood serum on the first
day upon admission to the hospital and on the 7th day in the
intensive care unit in the victims of both groups and patients in
the control group is presented in table 1 and table 2.

Regarding the content of this indicator in the blood of patients
who were prescribed benzodiazepines and haloperidol as
needed (group 2), after a week the content of lactate remained
unchanged (P>0.31) and exceeded this biochemical indicator in
the blood of the control group by 106.3%.

According to the results of the research, there is an increase
in the content of pyruvate in patients with polytrauma against
the background of chronic alcoholism compared to healthy
people. So, in the patients of the first group, upon admission
to the hospital, the pyruvate content in the blood was 53.0%
higher compared to the control group, after a week of treatment
with the use of dexmedetomidine, it significantly decreased
by 18.9%, but did not reach the values of the control group
(it remained at 24 .1% higher compared to the control). In the
second group of patients, hyperpyruvatemia was also observed
- when entering the hospital, the content was 55.4% higher

compared to healthy people and remained elevated even after
a week of treatment - by 30.1% and did not return to normal
values. When analysing the content of lactate in the blood of
patients with polytrauma and alcohol withdrawal syndrome,
complicated by alcoholic deliritum upon admission to the
intensive care unit, a significant increase of this indicator was
observed by 97.1% and 113.0%, respectively, in patients of
the first and second groups. One week after intensive therapy,
patients of group 1 had a significant decrease in blood lactate
content - by 13% (P<0.0001) compared to the content of this
indicator at the time of admission to the hospital. The cause of
hyperpyruvatemia and hyperlactatemia in patients may also be a
violation of their enzymatic transformation into decay products.
Lactate is the final product of anaerobic oxidation of glucose,
it is formed due to the transformation of pyruvate, under the
conditions of action of the lactate dehydrogenase enzyme in
conditions of hypoxia. One of the important sensitive indicators
of the state of carbohydrate metabolism, namely the balance
of anaerobic and aerobic processes in the body, is the lactate
/ pyruvate ratio, which in the control group was 14.33 [13.82;
14.49]. In patients of the first group, a significant increase in
this ratio was observed - it was 18.46 [18.3; 20.59] and 19.81
[18.96; 21,17] upon admission to the intensive care unit and one
week after treatment, respectively. Practically the same value of
this ratio was observed in patients of the second group - 19.65
[18.97; 22.3] and 22.73 [21.32 23.91], respectively, according
to the time of intensive therapy. The latest figures testify to the
restructuring of the energy supply of body tissues during the
stay of patients in the intensive care unit.

Conclusion.

Thus, in patients with polytrauma and alcohol withdrawal
syndrome, complicated by alcoholic delirium, there is an
intensification of the processes of anaerobic glycolysis, which is
evidenced by an increase in the content of pyruvate, lactate, the
lactate / pyruvate ratio, and is accompanied by a hypoxic state.

Table 1. The content of indicators of carbohydrate metabolism in the blood serum of healthy people and patients with polytrauma with an alcohol

history in polytrauma at admission to the hospital (Me [QI-QIII]).

Groups Researched Pyruvate mmol/l
0,083

[0,075; 0,089]
0,127*
[0,115;0,130]

Control group (n=20)
Group 1 (n=40)
Group 2 (n=40) 0,129%* [0,104;0,147]

Note: * - p<0.001 relative to the control

lactate, mmol/l Lactate/pyruvate
1,190 14,33

[0,96; 1,29] [13,8; 14,49]
2,345% 18,46

[2,11;2,66] [18,3;20,59]
2,535% 19,65

[2,33;2,81] [18,97; 22,3]

Table 2. The content of indicators of carbohydrate metabolism in the blood serum of healthy people and patients with polytrauma, with alcohol
withdrawal syndrome, complicated by alcoholic delirium on the 7th day (Me[QI-QIII]).

Groups researched Pyruvate mmol/l

0,083

Control group (n=20) [0.075: 0,089]

Group 1 (n=40) 0,103* [0,098:0,111]

0,108*
[0,093; 0,129]

Note: * - p<0.05 relative to the control
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Group 2 (n=40)

lactate,

mmol/l Lactate/pyruvate
1,190 14,33

[0,96; 1,29] [13,82; 14,49]
2,040%* 19,81

[1,86;2,19] [18,96; 21,17]
2,455% 22,73

[2,26; 2,748] [21,32; 23,91]



When comparing the terms of stay in the intensive care unit,
it was determined that the use of dexmedetomidine for the
treatment of alcoholic deliritum compared to benzodiazepines
allows reducing the time of intensive care by 34 hours. Thus, in
group 2, the duration of intensive therapy for alcoholic delirium
was 89 [82-96.2] hours, while in group 1 it was reduced to 55
[52.2-59.8] (p=0.020427). In addition, it was found that the
consumption of drugs by patients was different. During the first
day, it was 20 [20-30] mg in group 1, and 40 [40-50] mg in
group 2. The groups also differed significantly in terms of the
total dose of the drug during intensive therapy, so in patients of
group 1, the total consumption was 30 [30-40] mg, in group 2 -
80 [80-90] mg (p=0.033011).

Prospects for further research.

Studying the processes of homeostasis disruption in patients
with polytrauma, alcohol withdrawal, and complicated alcoholic
delirium is promising, especially the study of carbohydrate
metabolism and its indicators affecting the state of hypoxia
and tissue damage. The duration of treatment, its cost, the
occurrence of complications and the subsequent quality of life
of injured patients depend on this.
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Pe3rome
AxkTtyajabHicte. HanmanHs  jgomomMorm — mamieHTam 3

TIOJITPaBMOIO, Y CTaHi QJIKOTOJIBHOTO CIT'SSHIHHS, YCKIIaJHEHUM
IKOTOJIBHUM JIETIpieEM, € CepHo3HOI Mpo0JIeMo0 NpHU
MIPOBEJCHHI  aHECTEe310JOTIYHOI  JOMOMOTH Ta  30Kpema
BHOOpY TpemapaTiB JUIs ceAamii. BpaxoByrouM TSKKICTh
MEXaHIYHUX TIOIIKO/DKEHb, YCKIQJHEHb TMOB'I3aHUX 3
QJIKOTOJIBHOI0 IHTOKCHKAIIIEI0 Ta CEepHO3HMX O010XIMIYHHX
MOPYIIEHb OpraHi3My, a came BYIJICBOAHOTO, OOMIHY JIITiiB,
CJIEKTPOITHUX 3MiH, Bl SKHX 3aJCKUTh MISUIBHICTH BCIiX
cucTeM, Ie NoTpeOye BHBYEHHS BIUIMBY Ha IPOTIKAHHS IHX
MIPOIIECiB, B 3aJEXHOCTI BiJ BHOOpPY iX MeAMKaMEHTO3HOI
KOPEKIIii.

Meta poborm: Bubip meromy cenmamii Ui IOKpalieHHs
pe3ynbTaTiB JIKYBaHHS XBOPHUX 3 TIOJNITPAaBMOIO Ta CTaHOM
BiZIMIHHU aJIKOTOJI0, Ha IMiCTaBl JOCTIIKEHHS 3MiH IOKA3HUKIB
BYTJIEBOJJHOTO OOMIHY.

Marepianim Ta Metomm: B poGoTi mpoaHanmizoBaHO
pe3ynpTaté nmociimkeHHs 80 TAalieHTIB 3 TOJITPaBMOK Ta
XPOHIYHOI0 QJIKOTOJILHOK) IHTOKCHKAIIEK 31 CTAHOM BiJMiHU
IKOTOJI0, YCKJIaJHEHUM aJKOTOJBHMM  JeiipieM, sKi
OTPUMYBAJIM IHTEHCHBHY Tepaltiio y BiAIiICHHI aHecTe310oril
Ta IHTEHCHUBHOI Tepartii Ha 12 JXKOK It XBOPHX 3 MOETHAHOIO
tpaBMoto KHII «XapkiBcbkoi MIChKOI KIIHIYHOT JiKapHi
IIBUJKOT HEBIIKIAMHOI MEIU4HOI mormomoru iMm. mpod. O.
[. MemaninoBay XMP. VYcim xBopuM Oyi0 BCTaHOBJIEHO
JiarHo3: TmoiyiTpaBMa (Topako - i/abo abmomiHOCKeneTHa
TpaBMa: IepesioMu pebep, reMo-, THEBMOTOPAKC, FeMaTOMHU
nediHKy abo cene3iHKH, TepesoM KICTOK MosCy, i/abo BepXHiX
i/a00 HWXKHIX KIHIIBOK, TIIEpeJioM KICTOK Tazy). Y Xomi
TIPOBEJCHHS JTOCIIDKEHHS, U JOCSTHEHHSI METH, BU3HAYaIN
OCHOBHI ITOKa3HUKHU BYTJIEBOJHOTO OOMIiHY, SIKi OI[IHIOBAJIM 32
BMICTOM KITIOYOBUX META0OINITIB: TIIOKO3H, IiPOBHHOIPAJIHOI
KHCJIOTH, JTJakTaTa. JlocmikenHs npooawin Ha 1,3 ta 7 o0y
rocriTtaiizanii namieHTis.



PesyabraTn Ta iXx 00roBopeHHsl. Y BCiX TpaBMOBAaHUX 3
CHHIPOMOM BIJIMIHH aJKOTOJIIO Ta SIBHIAMH aJKOTOJILHOTO
JENTIPifo 13 3aCTOCYBaHHSAM 3/ ceallii AeKCMEICTOMIIUHY
(rpynal) Ta y mDali€eHTiB, SKUM 3aCTOCOBYBAJIM B SIKOCTI
CelaTHUBHMX IIperapatiB Adia3enam, ragornepuaon (rpyma 2)
CIOCTEpIrajucsi 3MiHM IMX MOKa3HUKIB y KPOBI, MOPIBHSHO
31 3M0pOBHUMH JIOABMH KOHTpOibHOI rpymu. Illo crocyerbes
BMICTy TJIIOKO3M B KpOBI XBOpHMX 1-i rpymu, TO y HHX Ha
nepiry 100y crocTepiranacs criiika rinepriikemis B 1,7 pasu
BUIIIE 1IOTO TOKa3HHKA y 3I0pOBUX Jojed. [ani, mamieHram
BU3HAYAJIM BMICT IUIFOKO3U B KPOBi Ha 3-Tt0 Ta 7-My 700y micis
rocmiTamizamii. Bmict rimoko3n Ha 3-Ti0 100y 3MEHIIYBaBCS
Ha 9,4% y NOpIBHSAHHI 3 PiBHEM, IO BU3HAYaBCS Ha MEPIIY
n00y. Ha 7-my 100y BMICT TJIFOKO3HM B KPOBI 3MEHIIIYBaBCS 10
HOpMaJIbHUX 3HA4YCHb, 110 Ha 26,5% HIDKYE y MOPIBHIHHI 31
BMICTOM IJIFOKO3H B KPOBI Ha repiry 100y. Y 2 rpyri naii€eHTis,
JIe 3aCTOCOBYBAJIM Jia3eraM Ta rajolepuoi Ha nepiry ao0y,
TaKOX CIocTepirajacs rinepriikemMis — B 1,9 pa3u Bulle, HiX
LIei MMOKa3HUK y KOHTPOJIBHIM rpymi 310poBux oci6. Ha Tpetio
100y piBeHb IITFOKO3H B KPOBI 3MEHIITYBaBCs Ha 6%. A Ha 7 -My
no0y 3umwkyBaBcs Ha 20,5 %. TakuMm 4YHHOM, TinepriiikeMis
crioctepiraiacsi B KpoBi MOCTPaXXKJaluX, 3 CHHIPOMOM BiJJMiHU
AJIKOTOJII0, YCKJIaIHCHUM JACTIPIEM I 9ac HaIXOMKCHHS 0
CTalioHapy, Ha 3-Ti0 100y mepeOyBaHHs B cTailioHapi (mepiia
Ta Ipyra rpymu) ta Ha 7-my 100y y NauieHTiB Jpyroi rpyIu, mo
CBIIYMTH PO MOPYIIEHHS BYTJIEBOJHOTO OOMiHY 1 PO3BUTKY
rinokcii, 3 MOpymeHHsAM (QYHKIIT MeYiHKK Ta MiJIUTyHKOBOI
3aJI03H.

BianoBigHO 70 MeTH 1 3aBIaHb JOCIIKCHHS JTOCIIIKYBaIN
TaKOX BMICT B KPOBI OCHOBHUX METa0OJIITIB 0OMIHY TJIFOKO3H -
mipyBaTy Ta JaKTaTy NpU HAJIXOJDKEHHI JI0 CTallloHapy Ta uepe3
THOKCHb ITICIIS TIKYBAHHS, 110 JAJI0 3MOT'Y IHTETPaJIbHO OLIIHUTH
MOXKITUBI TIOPYIIICHHS OOMiHY BYTJIEBOJIIB Ta OXapaKTepH3yBaTh
OCOOJIMBOCTI ~ €HEPreTMYHOro  3a0e3MedeHHs  OpraHizmy
NpU TIOEJHAHHI TOJITPaBMHU Ta CTaHy BIAMIHM aJIKOTOJIO,
YCKIIATHEHOTO aJKOTOJILHUM JIeNlipieM. 3a pesyJsibTaramu
MIPOBEJCHUX AOCII/KEHb Y XBOPHX 3 TMOJNITPAaBMOIO Ha TJIi
XPOHIYHOT'O aJKOT0JII3MY CIIOCTEPIra€ThCs MiABUIICHHS BMICTY
JIAKTaTy Ta MipyBaTy MOPIBHSHO 31 3J0POBUMH JtoabMH. [Ipu
aHaii3l BMICTY JIaKTaTy B KpPOBI XBOPHX 3 MOJITPaBMOIO Ta
CHHIPOMOM BIZIMIHH aJIKOTOJIIO, YCKJIaJHEHHM aJKOTOJIbHUM
JeNTipieM MPH HAIXOKEHHI 10 BiIUICHHS IHTCHCUBHOI Tepartii
CIIOCTEPIrajoCh CYTTEBE MIIBUINCHHS [BOTO IMOKAa3HMKA Ha
97,1% Tta 113,0% BiaNOBIAHO y MAI[iEHTIB MEPIIOi Ta APyroi
rpyn. Yepe3 THXKIEHD Micisl MPOBEJCHHS IHTCHCHBHOI Tepartii
y TamieHTiB 1-1 TPYyIH CHOCTEPIragocs AOCTOBIPHE 3HUKCHHS
BMIicTy JakTary B kpoBi — Ha 13% (P<0,0001) y nopiBHsiHHI 3
BMICTOM I[HOT'0 IIOKA3HUKA ITi/1 Yac MOTPAIISTHHS 10 CTaIli0OHAPY.
B kpoi mamienTiB, 2 -i rpynu, Ha 7 100y BMICT JIaKTaty
3ajMnIaBcsi He3MiHHMM, Ta Ha 106,3% nepeBunlyBaB e
0i10XIMIUYHHMI MOKa3HUK B KPOBI Yy KOHTpOJIBHIN rpyri. Takox
criocrepirajiacsi TilepripyBaTeMis — INpH HaAXOMKEHHI 10
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cTaiioHapy y nauieHTiB 2 — I rpynu BmicT OyB Ha 55,4% Buine
y TIOpIiBHSIHHI 31 3JJ0POBUMH JIFOJIbMH, 3AJIUIIABCS ITiABUIIEHIM
yepe3 TWXKAEHb JikyBaHHS — Ha 30,1%, Ta He moBepTaBcs
JI0 HOPMJIFHMX 3Ha4eHb. Y TNAalLli€HTIB MEpLIOi I'PyHmH IpH
HaJXO/DKEHHI JI0 CTallioHapy BMICT IipyBaTy B KpoBi OyB Ha
53,0% BuIIe Y HOPIiBHSHHI 3 KOHTPOJIBHOIO IPYTIO0, 1 HA 7 -My
00y mocToBipHO 3HIKYBaBcs Ha 18,9%, ane He TocsAraB 3HAYCHb
KOHTpPOJILHOT TpyIH (3anuiascs Ha 24,1% BuIle y MOpiBHSHHI 3
koHTposieM). [IpuunHoIo rinepripyBaremii Ta rinepaakraTemii
y TAIl€HTIB MOXe TakoX OyTH TOpYIIEHHS iXHBOTO
(epMEHTAaTUBHOTO TIEPETBOPEHHS Ha TMPOAYKTH pO3Many.
JlaktaT € KIHIIEBUM IPOJYKTOM aHaepoOHOTO OKHCHEHHS
TJIIOKO3H, YTBOPIOETHCS 3aBJSKU MEPETBOPEHHIO IipyBaTy, 3a
yMOB Aii epMeHTy JIaKTaTAETiIporeHa3sn B yMOBaX TilOKCII.
BaxnuBuM NOKa3HUKOM CTaHy MeTa0oJi3My BYTJICBOIB, a
came OaylaHCy aHaepOOHUX Ta aepOOHMX MPOLECIB B OpPraHi3mi,
€ CIIBBIJIHOUIGHHsS JIaKTaT / MipyBarT, sIKE Yy KOHTPOJBHIN
rpym ckmano 14,33 [13,82; 14,49]. YV mnarieHTiB mepmioi
TPYNH CIOCTEPIraJiocs IMiIBUIIEHHS ILOTO CITiBBiTHOIICHHS
— ta cranoBuio 18,46 [18,3; 20,59] Ta 19,81 [18,96; 21,17]
MpH HAIXOKCHHI IO BIATUICHHS IHTCHCHUBHOI Tepamii Ta
yepe3 TIDKACHH IICHsA JIIKYBaHHS BigmoBigHO. [IpakTHyHO
Take ) 3HA4YeHHS I[bOTO CITIBBIJHOIIEHHS CIOCTEpiragocs y
xBOpuUX npyroi rpymu - 19,65 [18,97; 22,3] Ta 22,73 [21,32
23,91] BiAmoBiIHO yacy 3acTOCyBaHHsS IHTEHCHBHOI Tepamii.
OcranHi IuQpH CBiTYaTh IO mepedyayBaHHs eHEPreTUIHOTO
3a0e3revyeHHs TKaHWH OpraHi3aMy Wil Yac nepeOyBaHHs
TIAIIEHTIB Y BiJIIJICHHI IHTEHCUBHOI Teparii

Bucnosku.

TakuM YMHOM, Yy TALEHTIB 3 IMOJITPaBMOIO Ta CHHIPOMOM
BIIMIHM aJIKOTOJI0, YCKJIAJHCHUM AalIKOTOJNILHUM JeNipieM,
BiZIOyBaeThCs iHTeHCHDiKaIlisi TPOIeciB aHaepOOHOTO TITIKOII3Y,
PO IO CBIIYMTH IiABHIIEHHS BMICTY IipyBary, JIakTary,
CIIBBIJHOIICHHS JIaKTaT / TMipyBaT Ta CYIPOBOMKYETHCS
rinmokcHYHUM cTanoM. [Ipu mopiBHSHHI TepMiHiB epeOyBaHHS Y
BiJUIUJICHHI iHTEHCHBHOI Teparii BU3HAYCHO, 0 BUKOPUCTAHHS
JEKCMEIETOMIINHY JUIsl JIIKYBaHHS aJIKOTOJIGHOTO JIEIIpito
B TOpIBHSHHI 3 OeH30/ia3eniHaMy J03BOJSIE 3MEHIIUTH Yac
iHTeHcHBHOI Tepamii Ha 34 rox. Tak, y Tpymi 2 TpHuBajicTh
IHTEHCHBHOI Tepallii aJKoToJIbHOTO Aeiipito ctanoBmia 89 [82-
96.2] ronuH, ToAl K y rpymi 1 BoHa ckopoTHiack 10 55 [52.2-
59.8] (p=0,020427). Kpim TOrO, BHSBICHO, IO CIIOKUBAaHHSI
npenaparis namieHTamu Oyio pisauM. Ha npoTsi3i nepmioi noon
B rpymi 1 ctanoBmito 20 [20-30] mr, a B 2 rpymi — 40 [40-50] mr.
I'pynu Takosk JOCTOBIPHO BiJJpi3HSUIMCH 32 3aTABHOIO KUTBKICTIO
JI03W TIpernapary MpOTSIroM NMpPOBEJCHHS IHTEHCHBHOI Tepartii,
TaK y HamieHTiB 1 rpynu 3araipHe CHOXHBaHHS ckianaio 30
[30-40] mr, y 2 rpymi — 80 [80-90] mr (p=0,033011).

KiarwuoBi ciooBa: rmomiTpaBMa, CHHIPOMOM  BiJIMIiHU
AJIKOTOJTI0, AJIKOTOJILHUH JIeNipiii, ByTriaeBOqHUN 0OMiH, ceallis,
JIEKCMEIETOMIIHH.



	Title

