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Summary 
Objective: to evaluate the effects of correcting metabolic disorders in the post-resuscitation period in a 

clinical case report. 
Materials and methods. Management and dynamic monitoring of acute poisoning in a 29-year-old patient 

after concomitant use of methadone and cocaine complicated by cardiac arrest and prehospital biochemical 
and acid-base balance alterations.  

Results. The bradypneic and comatose patient developing out-of-hospital cardiac arrest (OHCA) was hos-
pitalized after effective resuscitation by emergency team. Comprehensive lab examination revealed the pres-
ence of methadone and cocaine, decompensated metabolic lactic acidosis and hyperkalemia. Patient’s con-
dition improved after intense correction of metabolic alterations with sodium hydrocarbonate, a 
glucose-insulin mixture, and a pharmaceutical containing inosine + nicotinamide + riboflavin + succinate. A 
positive trend including recovered consciousness, switch from ventilator support to spontaneous breathing, 
and stable hemodynamics was documented after 3 days of treatment. However, emerging complications such 
as hospital-acquired pneumonia and acute kidney injury had to be managed. The patient improved signifi-
cantly by the 17th day of treatment, and was discharged on day 21. 

Conclusion. Intensive care to promptly address decompensated metabolic lactic acidosis (sodium hydro-
carbonate, a multi-component drug containing inosine + nicotinamide + riboflavin + succinate) and hyper-
kalemia (glucose-insulin solution), reduced the severity of metabolic alterations after cardiac arrest due to 
acute methadone and cocaine poisoning, favoring patient’s outcome. 
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Introduction 
Currently, cardiac arrest assignable to various 

causes remains an urgent problem in resuscitation 
due to high rate of disability and fatal outcomes [1, 
2]. According to published data, the survival rate 
in out-of-hospital cardiac arrest (OHCA) does not 

exceed 7–10% [3, 4]. Acute poisoning with the 
opioid drug methadone is the most common cause 
of death among all poisoning — associated OHCA 
cases. According to the Center for acute poisoning 
at the I. I. Dzhanelidze Research Institute of Emer-
gency Medicine (St. Petersburg), in 2022, acute 
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methadone poisoning accounted for 38.5% of all 
poisoning-related deaths, in 2023, it was 42.4%, 
and in 2024 — already for 40%. In addition to the 
specific mechanisms of toxicant damage, emerging 
severe metabolic disorders significantly exacerbate 
the clinical course of poisoning [5], eventually re-
sulting in fatal outcomes of chemical injury [6]. 
Polydrug poisoning following simultaneous use of 
narcotic substances with conflicting mechanisms 
of action, for example, with depressing and stim-
ulating effects (pendulums) should be mentioned 
as very dangerous and unfavorable in terms of 
outcomes. According to our data, recently there 
has been an increase in acute poisoning with mix-
tures of methadone and other psychostimulant 
narcotic substances, however, in available literature 
we failed to find info on specific clinical features 
of such poisonings. 

Methadone (6-dimethylamino-4,4-diphenyl-
3-heptanone) is a synthetic substitute for opioid 
alkaloids (a synthetic opioid) [6]. Cocaine belongs 
to the group of psychoactive and sympathomimetic 
stimulants of the central nervous system [7, 8]. 

Presented clinical case could be of interest 
for specific intensive care management of acute 
severe poisoning by a mixture of narcotic substances 
with conflicting mechanisms of action (depressant 
toxicant methadone and stimulant toxicant co-
caine), complicated by the development of OHCA. 

Timely initiated extended cardiopulmonary 
resuscitation in the ambulance and continued in 
the hospital included chest compressions, me-
chanical ventilation, intravenous administration 
of epinephrine, infusion therapy, and syndrome-
specific therapy. Measures were also taken to reduce 
mixed decompensated metabolic acidosis, hyper-
kalemia, and provide pharmacological neuropro-
tection using a multicomponent pharmaceutical 
containing inosine + nicotinamide + riboflavin + 
succinate (Cytoflavin, POLISAN LLC). 

Objective: to evaluate the effects of correcting 
metabolic disorders in the post-resuscitation period 
in a clinical case report. 

Results 
Patient K., 29 years old, was admitted to re-

animatology and intensive care department No. 11 
(toxicology) (ICU No. 11) of the I. I. Dzhanelidze 
Research Institute of Emergency Medicine on Feb-
ruary 14, 2023, at 02:48, in a critical condition. 

Medical history: according to the data provided 
by the ambulance doctor, the patient was found 
at home with impaired (very close to coma) con-
sciousness, severe bilateral non-reactive miosis 
and severe respiratory depression with 2–3 breaths 
per minute and a SPO2₂ level of 20% at the time of 
initial medical examination. Based on these findings 
the emergency medical team doctor diagnosed 

«opioid syndrome» (as depressed consciousness, 
bradypnea, and miosis are specific characteristics 
of acute opioid drug poisoning). The presence of 
an insulin syringe near the patient and a post-in-
jection mark on the left upper limb were additional 
confirmation of the diagnosis of acute opioid poi-
soning. Antidote naloxone was not administered 
by the ambulance team. 

Five minutes after tracheal intubation and 
initiation of mechanical ventilation, the patient 
experienced a cardiac arrest, and the ECG showed 
asystole. The ambulance team performed extended 
cardiopulmonary resuscitation (CPR), including 
chest compressions, continuous mandatory ven-
tilation (CMV mode; FiO₂ — 100%, PEEP — 5 cm 
of water), administration of epinephrine 1 mg 
bolus each 3 minutes No. 3 and 12 mg dexam-
ethasone, infusion of glucose-insulin mixture and 
10 ml of multicomponent drug containing inosine + 
nicotinamide + riboflavin + succinic acid. The 
sinus rhythm was restored after 10 minutes of re-
suscitation, and dopamine was administered at a 
rate of 10 µg/kg/min. 

An extremely severe condition on admission 
to ICU No. 11 resulted from severe toxic-hypoxic 
encephalopathy, clinically manifested by deep 
atonic coma (3 scores on the Glasgow Coma 
Scale (GCS), and acute respiratory failure (ARF) 
necessitating mechanical ventilation, with acute 
circulatory failure, which was treated with 
dopamine at a dose of 10 µg/kg/min. Inotropic 
and chronotropic effects of dopamine were acting 
on cardiotoxic effects of methadone, manifested 
as bradycardia and hypotension. Chemical and 
toxicological examination using gas chromatog-
raphy-mass spectrometry revealed methadone 
and cocaine in the patient's urine. 

Laboratory tests showed significant increase 
in the white blood cell (WBC) count (23.94×10⁹/l, 
reference range 4.0–9.0×10⁹/l). Biochemistry panel 
revealed an increase in creatine kinase to 
1794 units/L (reference 7.0–190.0 units/L) and cre-
atinine to 275 µmol/L (reference 60.0–120.0 µmol/L), 
indicating systemic rhabdomyolysis and acute kid-
ney injury. Upon admission, serum concentration 
of myoglobin was 84 µg/L (reference 23.0–72.0 µg/L). 
Analysis of blood plasma electrolytes revealed 
severe hyperkalemia, reaching up to 6.14 mmol/L 
(reference 3.5–5.0 mmol/L). The arterial blood 
gas (ABG) measurements showed altered acid-
base balance (ABB) due to hypoxemia and de-
compensated metabolic lactate acidosis: pH — 
6.98; pCO₂ — 37.6 mmHg, pO₂ — 69 mmHg (with 
a fraction of inhaled oxygen (FiO₂) 80%), SO₂ — 
86.1%, HCO₃ — 8.6 mmol/l, BE (base excess) — 
–23 mmol/l, arterial blood lactate — 19.8 mmol/l 
(reference 0.6–1.4  mmol/l). A low value of the 
Horowitz index — 86.3 mmHg confirmed impaired 
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transpulmonary oxygen transport and inadequate 
gas exchange function. 

Chest X-ray showed enhanced pulmonary 
pattern on admission. 

The patient’s diagnosis on admission was as 
follows: «Severe acute poisoning with a mixture of 
narcotic substances (methadone, cocaine). Toxic-
hypoxic encephalopathy. Coma stage 3. Compli-
cations: Acute respiratory failure. Acute circulatory 
failure. Cardiac arrest on February 14, 2023. Systemic 
rhabdomyolysis. Acute kidney injury». 

In the hospital, the patient was managed on 
mechanical ventilation in backup modes under 
continuous ABG and ABB monitoring and 
dopamine support at a dose of 10 µg/kg/min. De-
compensated metabolic acidosis was corrected by 
administering 4% sodium bicarbonate. The amount 
of required bicarbonate was calculated using the 
Mellengaard–Astrup equation [9]. According to 
calculation, the amount of required hydrocarbonate 
was 552 mmol, and 2000 ml/day of glucose-insulin 
mixture (12 IU of insulin added to each 500 ml of 
10% glucose) was infused to correct hyperkalemia. 
A multi-component pharmaceutical Citoflavin (in-
osine, nicotinamide, riboflavin, and succinic acid) 
at a dose of 10 ml per each 500 ml was added to 
the glucose-insulin solution to provide neurometa-
bolic support and decrease the lactate level. The 
therapeutic regimen also included proton pump 
inhibitors (omeprazole lyophilisate at a dose of 
40 mg dissolved in 100 ml of 5% glucose solution, 
administered intravenously over a period of 30 
minutes once daily), thiamine 50 mg administered 
intramuscularly once daily, and continuous intra-
venous infusion of heparin Na at a rate of 10 IU/kg/h 
during patient's management in the ICU. To in-
terrupt enterohepatic circulation of methadone, 
the patient was subjected to gastric lavage and 
cleansing enema, administered enterosorption 
and laxatives (Duphalac 50.0 ml). 

In view of deterioration caused by progression 
of circulatory failure 3 hours after admission, the 
patient's dose of dopamine was increased to 15 mi-
crograms/kg/min. However patient’s toxic-hypoxic 
encephalopathy and impaired consciousness per-
sisted, assessed as grade 3 coma (GCS 3). Continuous 
infusion therapy improved baseline metabolic al-
terations, allowing de-escalation of the dopamine 
support dose to 7 µg/kg/min after 4 hours, and to 
5 µg/kg/min after 12 hours of infusion. 

Stabilization of systemic hemodynamic pa-
rameters was achieved 24 hours after the initiation 
of treatment, and dopamine support was discon-
tinued. Toxic-hypoxic encephalopathy has also di-
minished allowing patient’s consciousness to improve 
to the level of stupor (GCS 10 scores). A simultaneous 
decrease in WBC count to 11×10⁹/l was also docu-
mented. Positive shifts in ABG and ABB were also 

evident, based on lab tests data, including: pH = 7.341, 
pCO₂ = 60.2 mmHg, pO₂ = 110.9 mmHg, SO₂ = 97.9%, 
HCO₃� = 31.8 mmol/L, BE = 4.7 mmol/L, with a frac-
tion of inhaled oxygen (FiO₂) of 40%, and a decrease 
of potassium to 3.7 mmol/L. There was also a de-
crease of arterial blood lactate to 3.2 mmol/L and 
an improvement in pulmonary gas exchange function 
(an increase in the Horowitz index to 275 mmHg). 
However, biochemistry panel indicated to deterio-
ration of kidney function, i.e. progression of impaired 
nitrogen excretion, resulting in increases of creatinine 
to 337 mmol/l (reference 60.0–120.0 mmol/l), and 
urea — to 20.3 mmol/l (reference 0–8.3 mmol/l); 
worsening of cytolysis syndrome evidenced by 
aspartate aminotransferase increase to 6844.5 u/l 
(reference is up to 31 u/l) and systemic rhab-
domyolysis (an increase of creatine kinase to 
10545 u/l (reference is 7.0–190.0  u/l) and myo-
globin to 7856 mcg/l). 

A relative decrease in daily urine output to 
1000 ml/day was documented along with above-
mentioned lab findings compared to daily infused 
volume of 3200 ml, which was associated with the 
progression of acute kidney injury due to escalating 
systemic rhabdomyolysis. To remove circulating 
myoglobin, a hemodialysis was administered using 
membranes with a high cutoff point and the following 
parameters: perfusion rate of 300 ml/min, ultrafil-
tration rate of 1.0 L/h, dialysate flow of 500 ml/min, 
sodium conductivity of 140 mmol/l, perfusion time 
of 240 min, 72 L of blood were processed, 4.0 L of 
fluid were removed, and the fluid deficit was 3.0 L. 
Lab test performed 6 hours after hemodialysis 
showed decrease of creatine kinase to 3348 U/L 
and of myoglobin — to 3153 µg/L. On day 6 of in-
tensive care including 3 hemodialysis sessions the 
concentrations of creatine kinase decreased to 
263 U/L and of myoglobin — to 81 µg/L. Symptoms 
of encephalopathy resolved by the third day, the 
patient recovered spontaneous breathing and was 
extubated. However, new complications emerged 
on the same day, including in-hospital ventilator-
associated pneumonia requiring administration of 
antibacterial therapy, and deterioration of acute 
kidney injury, necessitating five sessions of he-
modialysis, after which renal function recovered 
on the 17th day, as evidenced by a decrease of crea-
tinine to 194 µmol/L and urea to 8.9 mmol/L. 

The patient was discharged from the hospital 
on the 21st day in a satisfactory condition. 

Therefore, effective resuscitation measures 
provided by the emergency medical team during 
prehospital care alongside with effective correction 
of metabolic disorders (decompensated metabolic 
lactic acidosis, hyperkalemia, and hyperlactatemia), 
and the use of hemodialysis in the ICU setting re-
sulted in favorable outcome for the patient expe-
riencing acute poisoning with a mixture of narcotic 
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substances (methadone, cocaine), complicated by 
cardiac arrest. 

Discussion 
The available published data on acute poisoning 

with a mixture of narcotic substances containing 
opioids and cocaine only allows to conclude that 
such a combination is extremely unfavorable, and 
clinical course of concomitant poisoning is under-
studied [10–12]. Therefore, this clinical case is in-
teresting in terms of pathogenesis of both — the 
critical state, including acute respiratory failure, car-
diac arrest and coma due to acute methadone and 
cocaine poisoning, and the recovery from it owing 
to adequate intensive care in the ICU setting. 

One of major causes of cardiac arrest was un-
favorable combination of narcotic substances with 
conflicting mechanisms of action: the methadone 
depressant effect on the respiratory center and car-
diovascular system leading to bradypnea and brady-
cardia, and the stimulating effect of cocaine, which 
provokes tachycardia, arterial hypertension, and 
an increase in myocardial oxygen demand. In our 
opinion, this pathophysiological «conflict» was one 
of the leading causes of OHCA. 

Systemic rhabdomyolysis due to severe hypoxia 
caused by methadone-induced respiratory depres-
sion, which further led to severe mixed respiratory 
and metabolic acidosis could also contribute to 
circulatory failure [13], enhanced by psychostimulant 
effect of cocaine, which increased tissue oxygen 
demand due to the direct cytotoxic effect of cocaine 
on skeletal muscles [14]. 

Moreover, massive damage to muscular tissue 
was another factor that exacerbated decompensated 
metabolic acidosis and hyperkalemia, which were 
also key factors leading to cardiac arrest. After suc-
cessful resuscitation outside of a medical facility, 
the patient developed acute kidney injury, which 
had both a pre-renal component (due to circulatory 
arrest), and a renal component caused by myoglo-
binuria due to systemic rhabdomyolysis [13, 14]. 
This determined the need for renal replacement 
therapy as an integral part of the patient's manage-
ment leading to recovery. 

It should be noted that the medical interven-
tions not only saved the patient's life but also min-
imized the consequences of the circulatory arrest. 
Firstly, the timely and effective resuscitation measures 
outside the hospital laid the foundation for further 
successful treatment. Secondly, rapid correction of 
metabolic disorders such as decompensated meta-
bolic acidosis (using sodium bicarbonate), hyper-
kalemia (using a glucose-insulin mixture), and lac-
tatemia (using a multi-component drug: inosine + 
nicotinamide + riboflavin + succinic acid). 

It should be especially noted that the routine 
use of sodium hydrocarbonate is not recommended 
currently, according to guidance of the European 
Resuscitation Council from 2021 [15] and the Amer-
ican Heart Association from 2021 [16]. However, 
the exceptions to recommended algorithm in notes 
to item 25 in «Cardiac Arrest» (Adult Patients) [17] 
clinical guidelines include cardiac arrest in acute 
opioid drug poisoning, so the use of sodium hy-
drocarbonate was one of the basic components of 
treatment. In our opinion, the use of a multicom-
ponent drug (inosine + nicotinamide + riboflavin + 
succinic acid) in the acute stage significantly reduced 
the energy deficiency of brain cells, which had a 
positive effect on brain functions recovery in the 
post-resuscitation period [18, 19]. 

Conclusion 
This clinical case demonstrated the effec-

tiveness of a comprehensive approach to the in-
tensive care of a patient with combined acute 
poisoning by drugs with conflicting mechanism 
of action (methadone, cocaine), complicated by 
cardiac arrest. 

The main factors contributing to a favorable 
outcome were timely and high-quality advanced 
resuscitation measures implemented at the pre-
hospital stage and in the ICU setting; correction 
of life-threatening metabolic disorders (lactic aci-
dosis, hyperkalemia); active detoxification; and 
pathogenetic therapy aimed at correcting energy 
metabolism.



67w w w . r e a n i m a t o l o g y . c o mG E N E R A L  R E A N I M AT O L O G Y,  2 0 2 5 ,  2 1 ;  6

For Practioner

References 
1. Nolan J. P., Sandroni C., Bottiger B. W., Cariou A., 

Cronberg T., Friberg H., Genbrugge C., et al. Eu-
ropean Resuscitation Council and European 
Society of Intensive Care Medicine guidelines 
2021: post-resuscitation care. Intensive Care 
Med. 2021; 47 (4): 369–421. DOI: 10.1007/s00134-
021-06368-4. PMID: 33765189.  

2. Virani  S.  S., Alonso A., Benjamin  E.  J., 
Bittencourt M. S., Callaway C. W., Carson A. P., 
Chamberlain A. M., et al.; AHACEPSCSSS. Heart 
disease and stroke statistics-2020 update: a 
report from the American Heart Association. 
Circulation. 2020; 141 (9): e139–e596. DOI: 
10.1161/CIR.0000000000000757. PMID: 31992061 

3. Berdowski J., Berg R. A., Tijssen J. G., Koster R.W. 
Global incidences of out-of-hospital cardiac arrest 
and survival rates: systematic review of 67 prospec-
tive studies. Resuscitation. 2010; 81: 1479–1487 
DOI: 10.1016/j.resuscitation.2010.08.006.  
PMID: 20828914.  

4. Yan S., Gan Y., Jiang N., Wang R., Chen Y., Luo 
Z., Zong Q., Chen S., et al. The global survival 
rate among adult out-of-hospital cardiac arrest 
patients who received cardiopulmonary resus-
citation: a systematic review and meta-analysis. 
Crit Care. 2020; 24 (1): 61.  
DOI: 10.1186/s13054-020-2773-2.  
PMID: 32087741. 

5. Ливанов Г. А., Лоладзе А. Т., Батоцыренов Б. В., 
Лодягин А. Н., Глушков С. И., Харитонова Т. В., 
Иванова А. А., с соавт. Острые отравления 
метадоном (дольфином) (обзор). Общая 
реаниматология. 2017; 13 (3): 48–63. 
Livanov G. A., Loladze A. T., Batotsyrenov B. V., 
Lodyagin A. N., Glushkov S. I., Kharitonova T. V., 
Ivanova  A.  A., et al. Acute poisoning with 
methadone (dolphin) (Review). General Rean-
imatology = Obshchaya Reanimatologiya. 2017; 
13 (3): 48–63. (in Rus. & Eng.).  
DOI: 10.15360/1813-9779-2017-3-48-63. 

6. Батоцыренов  Ч.  Б., Кузнецов  С.  В., 
Лодягин  А.  Н., Рейнюк  В.  Л., Молин  Ю.  А., 
Литвинцев  Б.  С., Климанов  Д.  В., с соавт. 
Танатогенез и судебно-медицинская оценка 
тяжёлых острых отравлений метадоном. Су-
дебная медицина. 2024; 10 (3): 334–344. Ba-
totsyrenov Ch. B., Kuznetsov S. V., Lodyagin A. N., 
Reinyuk V. L., Molin Yu. A., Litvintsev B. S., Kli-
manov D. V., et al. Thanatogenesis and forensic 
medical assessment of severe acute methadone 
poisonings. Forensic Medicine = Sudebnaya 
Meditsina. 2024; 10 (3): 334–344. (in Russ.).  
DOI 10.17816/fm16099. EDN PWOOKA. 

7. Cunha-Oliveira T., Rego  A.  C., Carvalho F., 
Oliveira  C.  R. Medical toxicology of drugs of 
abuse. In: Miller P. M. (eds). Principles of ad-
diction. Cambridge, MA, USA: Academic Press. 
2013: 159–175.  

8.  Dinis-Oliveira R.  J., Carvalho F., Duarte J. A., 
Proenca J. B., Santos A., Magalhaes T. Clinical 
and forensic signs related to cocaine abuse. 
Curr Drug Abuse Rev. 2012; 5 (1): 64–83.  
DOI: 10.2174/1874473711205010064.  
PMID: 22280333. 

9. Тепаев  Р.  Ф., Ластовка  В.  А., Пыталь  А.  В., 
Савлук  Ю.  В. Метаболический ацидоз: ди-
агностика и лечение. Педиатрическая фар-
макология. 2016; 13 (4): 384–389. Tepaev R. F., 
Lastovka V. A., Pytal A. V., Savluk Yu. V. Metabolic 
acidosis: diagnosis and treatment. Pediatric 
Pharmacology = Pediatricheskaya Far-
makologiya. 2016; 13 (4): 384–389. (in Russ.). 
DOI: 10.15690/pf. v13i4.1612. 

10. Солонин  С.  А., Белова  М.  В., Баженов  А.  И., 
Тюрин  И.  А., Поцхверия  М.  М. Годков  М.  А. 
Острые отравления метадоном у пациентов 
стационара скорой медицинской помощи. 
ВИЧ-инфекция и иммуносупрессии. 2020; 12 (2): 
69–78. Solonin S. A., Belova M. V., Bazhenov A. I., 
Tyurin  I.  A., Potskhveriya  M.  M. Godkov  M.  A. 
Acute methadone poisoning in patients in an 
emergency hospital. HIV Infection and Immuno-
suppressive Disorders = VICh Infekciya i Immuno-
supressiya. 2020; 12 (2): 69–78. (in Russ.).  
DOI: 10.22328/2077-9828-2020-12-2-69-78. 

11. Leri F., Bruneau J., Stewart J. Understanding 
polydrug use: review of heroin and cocaine co-
use. Addiction. 2003; 98 (1): 7–22.  
DOI: 10.1046/j.1360-0443.2003.00236. x.  
PMID: 12492751. 

12. Cicero T. J., Ellis M. S., Kasper Z. A. Polysubstance 
use: a broader understanding of substance use 
during the opioid crisis. Am J Public Health. 
2020; 110 (2): 244–250.  
DOI: 10.2105/AJPH.2019.305412.  
PMID: 31855487. 

13. Кузнецов  О.  А., Шилов  В.  В., Федоров  А.  В. 
Острое повреждение почек в клинике ток-
сикологии. Medline.ru. Российский биоме-
дицинский журнал. 2023; 24 (1): 729–738. 
Kuznetsov O. A., Shilov V. V., Fedorov A. V. Acute 
kidney injury in a toxicology clinic. Medline.ru. 
Russian Biomedical journal = Rossiyskiy Biomed-
itsinskiy Zhurnal. 2023; 24 (1): 729–738. (in 
Russ.). medline.ru›public/art/ tom24/art54.html. 
EDN YUFCRK. 

14. Iftikhar  M.  H., Dar  A.  Y., Haw A. Cocaine-
induced rhabdomyolysis and compartment 
syndrome. BMJ Case Rep. 2022; 15 (5): e249413. 
DOI: 10.1136/bcr-2022-249413. PMID: 35589265. 

15. Soar J., Böttiger  B.  W., Carli P., Couper K., 
Deakin C. D., Djärv T., Lott C., et al. European 
Resuscitation Council Guidelines 2021: adult 
advanced life support. Resuscitation. 2021; 161: 
115–151.  
DOI: 10.1016/j.resuscitation.2021.02.010.  
PMID: 33773825. 



68 w w w . r e a n i m a t o l o g y . c o m G E N E R A L  R E A N I M AT O L O G Y,  2 0 2 5 ,  2 1 ;  6

For Practioner

16. Обзор рекомендаций American Heart Asso-
ciation по СЛР и неотложной помощи при 
сердечно-сосудистых заболеваниях от 2020 
г. Текст: электронный. Review of the American 
Heart Association’s 2020 Guidelines for CPR 
and emergency cardiovascular care. Text: elec-
tronic. URL: https://webmed.irkutsk.ru/doc/ 
pdf/aha.pdf. 

17. Кузовлев  А.  Н., Бобошко  В.  А., Боева  Е.  А., 
Григорьев Е. В., Давыдов П. А., Давыдова Л. А., 
Дежурный Л. И., с соавт. Остановка сердца 
(взрослые пациенты). Клинические реко-
мендации. Общая реаниматология. 2025; 
21 (4): 5–79. Kuzovlev  A.  N., Boboshko  V.  A., 
Boeva E. A., Grigoriev E. V., Davydov P. A., Davy-
dova L. A., Dezhurny L. I., et al. Cardiac arrest 
in adult patients. Clinical guidelines. General 
Reanimatology = Obshchaya Reanimatologiya 
2025; 21 (4): 5–79. (in Russ.).  
DOI: 10.15360/1813-9779-2025-4-2589.  

18. Орлов Ю. П., Говорова Н. В. Роль сукцинатов 
при критических состояниях. Общая реа-

ниматология. 2014; 10 (6): 65–82. Orlov Yu. P., 
Govorova  N.  V. Role of succinates in critical 
conditions. General Reanimatology = Obshchaya 
Reanimatologiya. 2014; 10  (6): 65–82. (in 
Russ.&Eng.).  
DOI: 10.15360/1813-9779-2014-6-65-82. 

19. Красова Е. К., Титович И. А., Сидоров К. О., 
Оковитый С. В. Оценка эффективности и 
безопасности цитофлавина в качестве ней-
ропротектора на основе систематического 
обзора. Разработка и регистрация лекарст-
венных средств. 2025; 14  (1): 285–318. 
Krasova E. K., Titovich I. A., Sidorov K. O., Okovi-
ty  S.  V. Evaluation of the effectiveness and 
safety of cytoflavin as a neuroprotector based 
on a systematic review. Drug Development & 
Registration = Razrabotka i Registraciya 
Lekarstvennykh Sredstv. 2025; 14 (1): 285–318. 
(in Rus.). DOI 10.33380/2305-2066-2025-14-1-
1948. EDN JJTBZZ. 

Received 26.05.2025 
Accepted 25.11.2025


