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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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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.O, 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 

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% (Р<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 
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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 

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].

At the same time, 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 
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 
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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% (р≤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 χ-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 (Р<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 (Р<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 

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 (AI), 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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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 (Р>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 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 intensive therapy, 
patients of group 1 had a significant decrease in blood lactate 
content - by 13% (Р<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.

Groups Researched Pyruvate mmol/l lactate, mmol/l Lactate/pyruvate

Control group (n=20) 0,083
[0,075; 0,089]

1,190
[0,96; 1,29]

14,33
[13,8; 14,49]

Group 1 (n=40) 0,127*
[0,115; 0,130]

2,345*
[2,11; 2,66]

18,46
[18,3; 20,59]

Group 2 (n=40) 0,129* [0,104;0,147] 2,535*
[2,33; 2,81]

19,65
[18,97; 22,3]

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]).

Note: * - p<0.001 relative to the control

Groups researched Pyruvate mmol/l lactate,
mmol/l Lactate/pyruvate

Control group (n=20) 0,083
[0,075; 0,089]

1,190
[0,96; 1,29]

14,33
[13,82; 14,49]

Group 1 (n=40) 0,103* [0,098;0,111] 2,040*
[1,86; 2,19]

19,81
[18,96; 21,17]

Group 2 (n=40) 0,108* 
[0,093; 0,129]

2,455*
[2,26; 2,748]

22,73
[21,32; 23,91]

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]).

Note: * - p<0.05 relative to the control
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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).
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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Резюме
Актуальність. Надання допомоги пацієнтам з 

політравмою, у стані алкогольного сп'яніння, ускладненим 
алкогольним делірієм, є серйозною проблемою при 
проведенні анестезіологічної допомоги та зокрема 
вибору препаратів для седації. Враховуючи тяжкість 
механічних пошкоджень, ускладнень пов'язаних з 
алкогольною інтоксикацією та серйозних біохімічних 
порушень організму, а саме вуглеводного, обміну ліпідів, 
електролітних змін, від яких залежить діяльність всіх 
систем, це потребує вивчення впливу на протікання цих 
процесів, в залежності від вибору їх медикаментозної 
корекції.

Мета роботи: Вибір методу седації для покращення 
результатів лікування хворих з політравмою та станом 
відміни алкоголю, на підставі дослідження змін показників 
вуглеводного обміну.

Матеріали та методи: В роботі проаналізовано 
результати дослідження 80 пацієнтів з політравмою та 
хронічною алкогольною інтоксикацією зі станом відміни 
алкоголю, ускладненим алкогольним делірієм, які 
отримували інтенсивну терапію у відділенні анестезіології 
та інтенсивної терапії на 12 ліжок для хворих з поєднаною 
травмою КНП «Харківської міської клінічної лікарні 
швидкої невідкладної медичної допомоги ім. проф. О. 
І. Мєщанінова» ХМР. Усім хворим було встановлено 
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печінки або селезінки, перелом кісток поясу, і/або верхніх 
і/або нижніх кінцівок, перелом кісток тазу). У ході 
проведення дослідження, для досягнення мети, визначали 
основні показники вуглеводного обміну, які оцінювали за 
вмістом ключових метаболітів: глюкози, піровиноградної 
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Результати та їх обговорення. У всіх травмованих з 
синдромом відміни алкоголю та явищами алкогольного 
делірію із застосуванням задля седації дексмедетомідину 
(група1) та у пацієнтів, яким застосовували в якості 
седативних препаратів діазепам, галоперидол (група 2) 
спостерігалися зміни цих показників у крові, порівняно 
зі здоровими людьми контрольної групи. Що стосується 
вмісту глюкози в крові хворих 1-ї групи, то у них на 
першу добу спостерігалася стійка гіперглікемія в 1,7 рази 
вище цього показника у здорових людей. Далі, пацієнтам 
визначали вміст глюкози в крові на 3-тю та 7-му добу після 
госпіталізації. Вміст глюкози на 3-тю добу зменшувався 
на 9,4% у порівнянні з рівнем, що визначався на першу 
добу. На 7-му добу вміст глюкози в крові зменшувався до 
нормальних значень, що на 26,5% нижче у порівнянні зі 
вмістом глюкози в крові на першу добу. У 2 групі пацієнтів, 
де застосовували діазепам та галоперидол на першу добу, 
також спостерігалася гіперглікемія – в 1,9 рази вище, ніж 
цей показник у контрольній групі здорових осіб. На третю 
добу рівень глюкози в крові зменшувався на 6%. А на 7 -му 
добу знижувався на 20,5 %. Таким чином, гіперглікемія 
спостерігалася в крові постраждалих, з синдромом відміни 
алкоголю, ускладненим делірієм під час надходження до 
стаціонару, на 3-тю добу перебування в стаціонарі (перша 
та друга групи) та на 7-му добу у пацієнтів другої групи, що 
свідчить про порушення вуглеводного обміну і розвитку 
гіпоксії, з порушенням функції печінки та підшлункової 
залози. 

Відповідно до мети і завдань дослідження досліджували 
також вміст в крові основних метаболітів обміну глюкози - 
пірувату та лактату при надходженні до стаціонару та через 
тиждень після лікування, що дало змогу інтегрально оцінити 
можливі порушення обміну вуглеводів та охарактеризувати 
особливості енергетичного забезпечення організму 
при поєднанні політравми та стану відміни алкоголю, 
ускладненого алкогольним делірієм. За результатами 
проведених досліджень у хворих з політравмою на тлі 
хронічного алкоголізму спостерігається підвищення вмісту 
лактату та пірувату порівняно зі здоровими людьми. При 
аналізі вмісту лактату в крові хворих з політравмою та 
синдромом відміни алкоголю, ускладненим алкогольним 
делірієм при надходженні до відділення інтенсивної терапії 
спостерігалось суттєве підвищення цього показника на 
97,1% та 113,0% відповідно у пацієнтів першої та другої 
груп. Через тиждень після проведення інтенсивної терапії 
у пацієнтів 1-ї групи спостерігалося достовірне зниження 
вмісту лактату в крові – на 13% (Р<0,0001) у порівнянні з 
вмістом цього показника під час потрапляння до стаціонару. 
В крові пацієнтів, 2 -ї групи, на 7 добу вміст лактату 
залишався незмінним, та на 106,3% перевищував цей 
біохімічний показник в крові у контрольній групі. Також 
спостерігалася гіперпіруватемія – при надходженні до 

стаціонару у пацієнтів 2 – ї групи вміст був на 55,4% вище 
у порівнянні зі здоровими людьми, залишався підвищеним 
через тиждень лікування – на 30,1%, та не повертався 
до нормальних значень. У пацієнтів першої групи при 
надходженні до стаціонару вміст пірувату в крові був на 
53,0% вище у порівнянні з контрольною групою, і на 7 -му 
добу достовірно знижувався на 18,9%, але не досягав значень 
контрольної групи (залишався на 24,1% вище у порівнянні з 
контролем). Причиною гіперпіруватемії та гіперлактатемії 
у пацієнтів може також бути порушення їхнього 
ферментативного перетворення на продукти розпаду. 
Лактат є кінцевим продуктом анаеробного окиснення 
глюкози, утворюється завдяки перетворенню пірувату, за 
умов дії ферменту лактатдегідрогенази в умовах гіпоксії. 
Важливим показником стану метаболізму вуглеводів, а 
саме балансу анаеробних та аеробних процесів в організмі, 
є співвідношення лактат / піруват, яке у контрольній 
групі склало 14,33 [13,82; 14,49]. У пацієнтів першої 
групи спостерігалося підвищення цього співвідношення 
– та становило 18,46 [18,3; 20,59] та 19,81 [18,96; 21,17] 
при надходженні до відділення інтенсивної терапії та 
через тиждень після лікування відповідно. Практично 
таке ж значення цього співвідношення спостерігалося у 
хворих другої групи - 19,65 [18,97; 22,3] та 22,73 [21,32 
23,91] відповідно часу застосування інтенсивної терапії. 
Останні цифри свідчать про перебудування енергетичного 
забезпечення тканин організму під час перебування 
пацієнтів у відділенні інтенсивної терапії

Висновки.
Таким чином, у пацієнтів з політравмою та синдромом 

відміни алкоголю, ускладненим алкогольним делірієм, 
відбувається інтенсифікація процесів анаеробного гліколізу, 
про що свідчить підвищення вмісту пірувату, лактату, 
співвідношення лактат / піруват та супроводжується 
гіпоксичним станом. При порівнянні термінів перебування у 
відділенні інтенсивної терапії визначено, що використання 
дексмедетомідину для лікування алкогольного делірію 
в порівнянні з бензодіазепінами дозволяє зменшити час 
інтенсивної терапії на 34 год. Так, у групі 2 тривалість 
інтенсивної терапії алкогольного делірію становила 89 [82-
96.2] годин, тоді як у групі 1 вона скоротилась до 55 [52.2-
59.8] (р=0,020427). Крім того, виявлено, що споживання 
препаратів пацієнтами було різним. На протязі першої доби 
в групі 1 становило 20 [20-30] мг, а в 2 групі – 40 [40-50] мг. 
Групи також достовірно відрізнялись за загальною кількістю 
дози препарату протягом проведення інтенсивної терапії, 
так у пацієнтів 1 групи загальне споживання складало 30 
[30-40] мг, у 2 групі – 80 [80-90] мг (р=0,033011).

Ключові слова: політравма, синдромом відміни 
алкоголю, алкогольний делірій, вуглеводний обмін, седація, 
дексмедетомідин.
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