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Iens: criocoOCTBOBATH CHUKEHUIO CTETTEHN METAOOJIMYECKUX PACCTPOIICTB, CBSA3AHHBIX C THIIOKCHEN, ITyTeM
BKJIIOUEHUSI B CXeMY HHTEHCUBHOII TepaIiy OCTPOrO TSIKEJIOTO OTPABICHIS METAJIOHOM, OCTIOKHEHHOTO CHHIPOMOM
HO3MI[OHHOTO C/IAaBJIEHNS, TPerapaTa-KoPPeKTopa TKAHEBOTO MeTab0JIM3Ma 13 TPYIIIIBI CYKI[HATOB.

MarepuaJsl 1 MeTO/bl. 13yunii B [MHAMUKe KIMHIYECKYI0 KapTUHY OCTPOTO OTPABJIEHUS METAJI0OHOM, OCJIOK-
HEHHbBIM Pa3BUTHEM CUHIPOMA IO3UIIMOHHOIO C/IABJICHUST: U3MEHEH ST KIMHUKO-OMOXUMUUYECKUX IOKa3aTe ek, JaHHbIe
KOAryJIOrpaMMBl, Fa30BOT0 COCTABa KPOBU U KUCJIOTHO-OCHOBHOTO cocTosiHI, DKI 11 peHTreHo10rnueckoil KapTHHBL

Pesyusrarsl. K 7-m cyTkam ot MomenTa nocryivieHust naiperta B OPUT nabonanu crabuiinsaiuio reMojiu-
HAMMKH, BOCCTAHOBJIEHNE CIIOHTAHHOTO JIBIXaHUSI U CO3HAHUS, YMEHbBIIIEHHE OTEKOB U Havyai0 (hOPMUPOBAHUS MIPO-
JIesKHEH, K 8-M cyTKaM — BOCCTaHOBJIEHUe [IType3a 1 Xapakrepa Moun. Ha 12-e cyTku nanuenTa B COCTOSIHUH CpeiHelt
TSDKECTH, C ITOJIOKUTEIBHON IMHAMUKOI BeeX KJIMHUYECKHX II0Ka3aTeslell IIepeBesid B OT/le/leHre TOKCUKOIOTHN.

3axmouenne. Briodenne B cxeMy nHGbY3HOHHOI Tepariu mpenapara, 061aaionero CBONCTBAMU aHTHOKCH-
JIaHTa/aHTUTUIIOKCAHTA, TI03BOJISIET CHU3UTh CTElleHb METa00INUECKUX PACCTPOUCTB, CBA3AHHBIX C THIIOKCUEH, U
TEM CaMBIM IIOBBICUTD 3((HEKTUBHOCTD JICUCHUS: YIIYUIIUTh KIMHUKO-IA00PATOPHYIO KAPTUHY U COKPATUTh CPOKU
npeObiBanus napenta B nagare OPUT.

Kniouesote cnosa: ocmpoie ompasnenus; memaoor; CUnOpoOM NOSUKUOHHO20 COABLEHUS; SHMAPHAS KUCIOMA; Pe-
ambepun

Purpose: to contribute to relief of metabolic disorders associated with hypoxia by including a succinate correct-
ing tissue metabolism into the scheme of intensive care of acute severe methadone poisoning complicated by the
crush syndrome.

Materials and methods. We examined the dynamics of clinical manifestation of acute methadone poisoning
complicated by crush syndrome: changes in clinical and biochemical parameters, coagulation test findings, blood
gas composition and acid-base state, ECG and X-ray findings.

Results. By the 7 day after patient's admission in the ICU, stabilization of hemodynamics, recovery of sponta-
neous breathing and consciousness, reduction of swelling and the beginning of the formation of pressure ulcers were
observed; on the 8 the day, restoration of urination and characteristics of urine were registered. On the 12 day, the
patient was transferred to the toxicology unit being in a state of moderate severity and demonstrating positive
changes in all clinical parameters.

Conclusion. The inclusion of a drug with antioxidant/antihypoxant properties in the infusion therapy scheme
allows to relieve metabolic disorders associated with hypoxia, and thereby increase the effectiveness of treatment:
i.e. to relief clinical and laboratory manifestations and reduce the ICU stay.
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BBenenne

B mocienHee BpeMsi OTMeUEHbI M3MEHEHUS B
CTPYKTYPE OCTPBIX XMMIUECKUX OTPABJIEHUIT: CHUKe-
HIe 001I1ero KOJMYEeCTBA OTPABJICHNH JIEKapCTBEHHbI-
MU TIpernapaTaMy ¥ TeXHWUECKUMU KUIKOCTSIMU U
yBeJTMU€eHNE — BEIeCTBAMI HEHPOIETPUMHUPYIOTIETO
nerictBug [1]. Kinamdeckoe TteueHuWe MOCTETHUX
oTJImyaeTcst Hosree YacThIM PasBUTHEM OCJIOKHEHUI 1
COXPaHSIONIEHCS HAa BBICOKOM YPOBHE JIETATTHHOCTHIO
[2]. WI3BecTHO, YTO TSIKECTH COCTOSTHUST GOMBHBIX C
OCTPBIMH OTPaBJIECHUSMHU OMUOUIHBIMUA HAPKOTHYE-
CKMMU CPEICTBAMU IMOMUMO CIEIN(PUIECKUX MeXa-
HU3MOB JIEHCTBUS TOKCHKAHTa, 00YCIOBI€HA Pa3Bu-
TeM TsKesmoll rtumokcuu  [2, 3]. Hapsamy c
TUTIOKCUYECKUMU TIOPAKEHUSIMU TOJIOBHOTO MO3Ta,
JacTO WMEET MECTO OCTPO€ TOBPEXIEHHE TOYeK,
00y CJIOBJIEHHOE Pa3BUTHEM CHHAPOMA [O3UITHOHHOTO
CHIABJIECHUSI U/UJIA CUCTEMHOTO pabpomuomsa [4—6].
B ciaryuae ocTporo nmoBpeskaeHus moyek Ipu OTpaBJIe-
HUU ONMMUOUIAMU, BA)KHBIMU SIBJISTFOTCSI BOIIPOCHI PaH-
Hell JMarHOCTUKM W KOPPEKIUH MeTadOTMUECKITX
HAPYIIEHUT C 1eJThI0 TPOMUIAKTUKYI PA3BUTHUS TSKe-
JIOHM OCTPOI TOYeYHON HeocTaTouHocTH [7—13].

[TpuBeieHHOE HIKE KIMHUYECKOoe Hab ioieHe
[PEJCTaBAsSIET WHTEPEC € TO3UIMU 0COOEHHOCTEN
WHTEHCUBHOW TePAIUy TAIUEHTa C OCTPBIM TSKEJbIM
OTPaBJIEHUEM METAJIOHOM, OCJIOKHEHHBIM Pa3BUTHEM
CUH/IPOMA TIO3UITUOHHOTO cIaBIeHus. Komruieke Mepo-
MPUSATUH WHTEHCUBHOW Tepannuu JaHHON TaTOJIOTHH,
BKJIFOUAIOIIII TIPOBEIeHIe O0IepeaHnMaIlnOHHbIX
MEPOTIPUSATHIT (MCKYCCTBEHHAS BEHTUJISIIMS JIETKUX
(BJI), nadysnonHas n cUHIpPOMaIbHAS Teparnu
T.11.), GBIJT JIOTIOJTHEH KOPPEKTOPOM TKAHEBOTO MeTabo-
JIF3Ma 13 TPYIIIIbI CYKIHATOB — peambeprtom (OO0
<HTDOD «ITOJIMCAH> 1. Cankr-Ilerepbypr). Peam-
GepyH TpeicTaBIIsIeT cOO0M cOaTaHCUPOBAHHBIN H(Y-
3MOHHBII PACTBOP, H30TOHMYEH IJTa3Me KPOBH U 00J1a-
naer OydepHbiMu cBoiicTBaMu. COHEPKUT HATPUid
N-MeTHJITTIOKAMITHOBYTO COJTb STHTAPHOM KUCJIOTBI, Mar-
HUST XJIOPU/I, KA XJTOPUJ, HATPUS XJIOPUJI, HATPUS
ruzipokcuyr. [Ipenapar siBisieTcsi HoCUTeIeM Pe3ePBHOIA
IIEJIOYHOCTH, YTO CIIOCOOCTBYET OIIEIaYnBa0 MOUH I,
KaK CJe/CTBUEe — TIPEeJOTBPAIIEHUIO JTaJbHEHTIeTo
MOBPEXKICHUS TTIOYEK, KOTOPOE PAa3BUBAETCS B PE3YJIbTa-
Te Iepexo/ia MUOrI00rHa Ha (hOHE aI1/I03a B HEPACTBO-
PUMBII COJISTHOKUCIIBIN TeMaTHH, TTaryOHO BIUSIONIAI
Ha anuTenii kananblies [ 14]. dntapuag kucsnora — ato
MOIITHBIN aHTHOKCUIAHT U aHTUTUTIOKCAHT. Kak MeM-
GPaHOMPOTEKTOP, MONOKUTETHHO 3aPEKOMEHIOBATA
cebst B KJIMHUYIECKOH TOKCHKOJIOTHU, OCOOEHHO TPU
OTpaBJIEHUSX HEHPOTPOIHBIMU sijiaMu. biaromaps
OTCYTCTBUIO KAaJIBIMS PACTBOP XOPOIIIO MEPEHOCUTCS
GOJIBHBIME, He 00YCJIOBIMBAET HEKETAaTEIbHBIX COCY-
JIACTBIX PEAKIINI, COBMECTHM CO BCEMU JIEKAPCTBAMU.
BwmecTo KasbIust, KOTOPBI TpeodJiaiaeT B CocTaBe Kie-
TOYHBIX MUKPO3JIEMEHTOB B COCTOSIHUU THTIOKCUU U
aIu03a, B peaMOeprHe COAEPKUTCS €r0 aHTarOHUCT —
Martuii. ITo 1103BOJIIET PACTBOPY UMETb IIOJTHOLIEHHDI

Introduction

Changes in the structure of acute chemical poi-
soning have been observed recently: a decrease in the
total number of poisonings with drugs and fluids and
an increase in the number of poisonings with neu-
rodepressing substances [1]. The clinical course of the
latter is characterized by more frequent development
of complications and a higher mortality rate [2]. Tt is
known that the severity of patients' state with acute
opioid poisoning depends on the development of se-
vere hypoxia in addition to the specific mechanisms
of action of the toxicant [2, 3]. Along with hypoxic
brain injuries, there is often acute kidney damage
caused by the crush syndrome or systemic rhabdomy-
olysis [4—6]. In the case of acute kidney damage in
opioid poisoning, issues of early diagnosis and correc-
tion of metabolic disorders for prevention of severe
acute renal failure are important [7—13].

The following clinical case is of interest due to
peculiarities of intensive care of a patient with severe
acute methadone poisoning complicated by the crush
syndrome. The intensive therapy of this disorder in-
cluding resuscitation measures (mechanical ventila-
tion, infusion and syndromic therapy, etc.) was
supplemented by a succinate Reamberin, a tissue me-
tabolism corrector (LLC «POLYSAN», Saint-Peters-
burg). Reamberin is a balanced infusion solution; it is
isotonic to blood plasma and has buffer properties. It
contains sodium N-methylglucamine salt of succinic
acid, magnesium chloride, potassium chloride, sodium
chloride, sodium hydroxide. The drug is a source of re-
serve alkalinity, which contributes to urine alkaliniza-
tion and, as a result, to prevention of further kidney
damage, which develops as a result of the transition of
myoglobin to insoluble acid hematin on the back-
ground of acidosis adversely affecting the tubular ep-
ithelium [14]. Succinic acid is a potent antioxidant
and antihypoxant. As a membrane protective agent, it
demonstrated positive results in clinical toxicology,
especially in case of neurotropic poisoning. Due to the
absence of calcium, the solution is well tolerated by
patients, does not cause adverse vascular reactions,
and is compatible with all drugs. Instead of calcium
which prevails among cellular minerals in the state of
hypoxia and acidosis, Reamberin contains its antago-
nist, magnesium. This allows the solution to have a
good ionic composition, which is especially important
for critically ill patients with underlying low plasma
magnesium concentrations; however, Reamberin
demonstrates the most pronounced effect on the body
oxygen balance, which is manifested at the tissue level
and is confirmed by the growth of such parameters as
oxygen consumption, oxygen use and utilization coef-
ficient, as well as an increase in the arteriovenous dif-
ference for oxygen [15, 16].

Purpose: to evaluate in a case study whether the
inclusion of a succinate drug correcting tissue metab-
olism into the scheme of intensive care of acute severe
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HOHHBIH COCTAB, YTO OCOOEHHO AKTYAJIBHO /JIst GOBHBIX,
HAXOJSIIUXCST B KPUTHYECKOM COCTOSIHUU Ha (poHe
UMEIOIIXCsT HU3KUX KOHI[EHTPAIIUI MaTHU B IJIa3Me
KPOBHU, OJIHAKO HAMOOJIEE TIOJHO AHTUTHITOKCUYECKUE
ad ekt peaMbeprHa OTPAKAIOTCS Ha TTOKA3ATESIX
KUCJIOPOIHOTO HajlaHca OPraHu3Ma, YTo MPOSIBJIAETCS
HA TKAHEBOM YPOBHE U MOATBEPKAAETCSI POCTOM TAKUX
nokasaresieii, kak rorpebienue Kucaopoaa, Koagdu-
IIFEHT er0 YTHJIN3AIINH, & TAK)KE YBEJIMIEHUEM apTePHO-
BEHO3HOIT pa3HuUIlbl 110 Kucjaopomay |15, 16].

[lesab — €1OCOGCTBOBATH CHUIKEHUIO CTEMEHU
MeTabOoIMUECKUX PACCTPOIICTB, CBSI3AHHBIX C TUITOKCHU-
€if, ITyTeM BKJIIOUEHSI B CXeMY MHTEHCUBHOM TePaITii
OCTPOTrO TSIKEJIOTO OTPABJIEHUS METAJOHOM, OCJIOXK-
HEHHOTO CUH/[POMOM TIO3UIMOHHOTO CABJIEHUSI, TIpe-
napaTa-KOppeKTopa TKaHEBOTo MeTaboIM3Ma U3 TpyTi-
bl CYKI[UHATOB.

MaTepI/IaJI H METO/1bl

OGbeM TPOBEAECHHBIX UCCIIE0OBAHUIT — MO MOKa3a-
HUSIM, B TUHAMUKE:

1. WccaenoBanue ra3oBoro cocTaBa, KMCJIOTHO-OC-
HOBHOTO COCTOSTHUST KDOBHUBO BpeMst npoBenennst IBJI na
anmapare Engstrom, (CIIIA);

2. JlaboparopHble HCCJAEI0OBaHMs B JIHHAMUKE: 00-
MIeKJNHUTYECKUHN aHaau3 KpoBu ¢ omnpenenrerreM COD n
JIedKOMTapHOil (hOPMYIIbI 1 GHOXUMHIIECKUE [TAPAMETPBI
(TparcamMuHa3bl, 00N OHINPYOIH, MOYEBIHA, KPEATUHIH,
kpearundochornnaza (KOK), kpearnndochornnaza-MB,
TJTIOK03), aHAIM3bI MOUYH (OOIINIT AHAINS ¥ HA [TPUCYTCTBUE
MeTa/IoHa)

3. VHcTpyMeHTa/IbHbIE MCCIIe/IOBAHI: PEHTTEHOIO0-
rUYecKoe UCCIIeI0BaHue OPraHoB TPY/IHOM KIeTKH, YIbTpa-
3BYKOBOE HCCJIE[OBAHUE OPraHOB OPIONIHOM MOJOCTH |
MAJIOTo Ta3a, aJIeKTpoKapauorpadIeckoe nccaejoBaHme.

Boubnoit @., 27 set. [locTynui B oT/ie/ieHUe peanu-
Mainuu u nHTeHcuBHON Tepanun Ne3 (Tokcukosorust) [BY
«CII6 HUU CII um. . U. [lxanennaze» 28.07.2017 18:00
B KpailHe TSKeJIOM COCTOSTHUN.

3 anamHesa 3abosieBanus (€O CJIOB Bpaya OpUTaibl
CMII): GoJibHOIT 6bL1 O6HAPYKEH B KBapTHpe Ge3 CO3HAHMS
B MIOJIOKEHHH JIesKa Ha CIIMHE, PSIOM HAXOJHJICS TPYII He-
M3BECTHOTO MY’KUMHBL B CBSI3M ¢ HAIM4YMeM OCTpOil IbIxa-
TesbHOI  HegocTatouHocTH  (Opamunbos g0 4—6
JIBIXATEJIbHBIX JIBUKEHUH B MUHYTY ), GOJTLHOMY Ha JIOTOC-
MUTaJIBHOM Tarle IPOBOANIN MacouHyto VIBJI nmpu momorn
Merka AMOY, € 1eJIbI0 aHTUOTHON Tepanuu — BHYTPHU-
BeHHo nubekius Sol. Naloxoni 1 mu (0,4 mr).

Ha moment nocrymennn B OPUT 110 gaHHbIM 06b-
€KTUBHOTO FCCIIE/IOBAHMST: COCTOSTHIE — KpaitHe Tsixkesioe. Co-
3HaHWe Ha ypoBHe koma 1 (8 GalIoOB 110 HIKaje KOM
[nasro-ITurrc6ypr). 3pauku D=S, M1o3, horopeakiyust oTcyT-
CTBYeT. ATOHUS CKeJIeTHOH MycKy1aTypbl. KoskHbIe TOKPOBBI
GJie/iHble, TETJIbie U CyXue Ha OILyIib. BUujnMble CIM3UCTbIE
GrreiHOBaThIe, IIMAHOTHYHbIE. [TpH 0CMOTpE BBISIBUIIN 103U -
[MOHHOE C/[aBJieHne B 061aCTH 00enX HIJKHUX KOHEYHOCTEIT,
006EHUX JIOTIATOK W SITOJINIL, YYACTKH C/IABJIEHVST THIIEPEMUPO-
BAHbI, IJIOTHBIE HA OIILY1Th: B 00JIACTH MPABOIA JIOTNATKK Pa3Me-
pamu 16X17 cm (272 em?), neBoii sonatkr — 14X17 cm (238
em?), kpecrua u siroauil — 10X15 em (150 cm?), oboux Geaep
10x10 (2+100cm?), 06enx MSATOK ¢ MEPEXOJ0M Ha JiaTepasib-
HbIe TOBEPXHOCTH cTol 3X7 cM (2 21em?). Tlnoras noepx-
HOCTH TeJia oripesiesisiiiu o ¢opmyse Mocrensepa [16], ona

methadone poisoning complicated by the crush syn-
drome may contribute to relief of metabolic disorders
in these patients with hypoxia.

Materials and Methods

The number of tests was performed as needed for the
follow up:

1. Blood gas composition, acid-base status of the cen-
tral circulation during mechanical ventilation (Engstrom,
United States);

2. Follow-up lab tests: complete blood count with
ESR, differential and blood chemistry tests (transaminases,
total bilirubin, urea, creatinine, creatine phosphokinase
(CPK), creatine phosphokinase-MV), glucose), urinalysis
(general test and test for methadone)

3. Instrumental tests: chest X-ray, sonography of the
abdominal cavity and small pelvis floor organs, electrocar-
diography.

Male patient F, 27 years old. The patient was admit-
ted to L. I. Dzhanelidze Saint Petersburg Research Institute
of Emergency Medicine in a grave condition at 6 pm on July
28, 2017.

Medical history (as told by a paramedic): the patient
was found unconscious in an apartment lying on his back,
next to the corpse of an unknown man. Due to acute respi-
ratory failure (bradypnea up to 4—6 respiratory movements
per minute), bag-valve-mask ventilation was performed at
the prehospital stage and Sol. Naloxoni 1 ml (0.4 mg) was
injected as an antidote.

Objective findings at admission to the ICU: critical
state. The consciousness is at the level of coma 1 (8 points
according to Glasgow-Pittsburgh Coma Scale scoring).
Pupils D=S, myosis; no photo-reaction is registered. Atony
of skeletal muscles. Skin is pale, warm and dry to touch. Vis-
ible mucous membranes are pale and cyanotic. The exami-
nation demonstrated the crush syndrome in the lower limbs,
both scapulae and buttocks; the compressed areas are hyper-
emic and dense to touch: around the right scapula — 16X17 cm
(272 cm?), left scapula — 14X17 cm (238 cm?), sacrum and
buttocks — 10x15 c¢cm (150 cmI), both hips — 10X10 c¢cm
(2100 cm?), both heels with the transition to the lateral
surface of feet — 3X7 ¢cm (2+21 cm?). The body surface area
was determined using Mosteller formula [16] and it was
equal to 1.94 m% The area of edema was 4.6-5.0% of the
body surface area.

Central circulation parameters are stable: the heart
rate is 106 beats / min; the pulse is thythmic and full; BP is
120/70 mm Hg. Tracheal intubation was performed due to
acute respiratory failure, the patient was switched to the
ventilator (Engstrom, USA) in CMV mode according to the
parameters: MVL — 8 1/min, PEEP — 5 cmH,0, FiO, —
60%. There was severe impairment of gas-exchange func-
tions of the lungs, which manifested itself in a decrease in
the Horowitz oxygenation index to 131. The study of the
gas composition and acid-base state of the blood showed de-
compensated combined respiratory and metabolic acidosis:
pH — 6.996, paCO, — 59.9 mmHg, paO, — 79 mmHg, SatO,
—90.3%, HCO4 — 14.3 mmol /I, BEex — 19.3 mmol/I.

The blood test demonstrated signs of toxic damage: in-
creased hemoglobin to 18.3 g/dl and RBC count to
591102/, hematocrit was 55.7%, leukocytosis
(12.07+10°/1), neutrophilia (up to 10.1+10%/1 — 83.6%) with
a shift towards the stab forms (33%), the presence of metamye-
locytes up to 3%; ESR=10 mm / h. Blood chemistry test find-
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cocrasuia 1,94 m2. Iliomans oreka cocrasuna 4,6—5,0 % or
TIJTOMIA/IN TIOBEPXHOCTH TeJa.

ITokaszarenu kposooOpaienust crabuibtbl, YCC —
106 ya. B MuH, MyJ1bC pUTMUYIHBIH, Y/I0BAETBOPUTEIBHOTO
nanoanennst; A/l 120/70 mum pt. cT. B cBsA31 ¢ Hanmanem
OCTPOH ABIXaTeNbHON HEAOCTATOUHOCTH GOJHLHOMY BBI-
MOJHUJIN HHTYOAIMIO TPAXEH C TIEPEBOJIOM JbIXaHUsT GOJIb-
nvoro Ha IBJI (ammmapat Engstrom, CIIIA) B pesxkume CMV
c mapamerpamu: MOD — 8 i/muH., PEEP — 5 cM Boz. cT.,
FiO, — 60%. OTmeuann BeIpakeHHbIe HAPYIIEHNS Ta30-
0OMeHHBIX (YHKIWIT JTETKUX, KOTOPbIE MPOSIBISIINCH B
CHIKeHMM MHieKca okeurenannn [oposuna 10 131 mm pT.
ct. MlccaeroBanme ra3oBoro cocTaBa U KHUCJIOTHO-OCHOB-
HOTO COCTOSTHUSI KPOBH ITOKA3aJI0 HAJINYHE JeKOMITEHCH-
poBanHOTO cMemanHoro anunosa: pH — 6,996, PaCO, —
59,9 mm pr. cr., PaOy — 79 mm pr. ct., SatO, — 90,3%,
HCO; — 14,3 mmonn/1, BEex — -19,3 mmoms /1.

WccnenoBanue KpOBY BBISIBUJIO HAJIMYUE TTPU3HAKOB
TOKCUYECKUX MTOBPESKAECHUIL: TOBBIIIEHIE COTEPKAHM Te-
Morsio6uHa 10 183 r/:1, spurporuros — 10 5,91 102/, re-
MAaTOKPHUT COCTaBUI 55,7%, metikonmuros — 12,0710/,
Heiirpodpuies — 1o 10,110°/1 (83,6%) co casurom B cTO-
POHY AIOYKOsIIePHBIX (hopM (33% ), HATTHIIE METaMHETIO-
utoB — 10 3%, CO9 — 10 Mm/u. B 6umOXUMHUYECKUX
TIOKA3aTeNSIX OTMEYAH: BBIPA)KEHHOE MOBBIIIEHIE YPOBHS
MoueBUHBI — 10 13,9 Mmonb/n1 n Kpeatnnuaa — 10 383
MKMOJTb/JT 1 TioBbITenue Tparncamuias (AJIT 1o 156,9 Ex/n
u ACT no 433,9 En/n).

[Ipu moctymieHun 110 Karerepy O0bLio moaydero 100
MJT MYTHOH MOYH, OTMEYaIN TIPOTEnHypHio (5 T/71) U TJIio-
ko3ypwuio (=1,7 mmoss /). [1o pesyasraTamM XUMUKO-TOKCH-
KOJIOTUYECKOTO MCCIIEIOBAHUST B MOYE OOHAPYIKIIIH CIIE/IBI
METa/IOHA.

Vexozist u3 KIMHUKO-1a60paTOPHON KaPTHHBI ITPH M0-
CTYIUICHUN BBICTaBUJIN qUarto3: «OcTpoe oTpasiieHNe Be-
IECTBOM HEHPOTPONHOTO JEHCTBUS TSIKETOH CTETeHH.
Toxcuko-runokcndeckas auiedanronarus. OcioKHEHNE:
Ocrpas tepebpanbias HeoCTaTOUHOCTh. OcTpast Jbixa-
TeJIbHAsT He0CTaTOUHOCTh. CHHAPOM MO3UIINOHHOTO C/IaB-
JeHust B objacTu 00enX HKHUX KOHEYHOCTEH, 06erx
JIONATOK U SITO/IAIL>.

B OPUT mnpoomunu cremnyiomee jsederne: nHOy-
3MOHHAs Tepanus BKaodasa B cebs Sol. Natrii hydrocarbon-
atis 5% — 200,0 Ne 4. Pacyer Heo6X0MMOTO KOJNYECTBA
rugpokapboHaTa IpousBoIn 1Mo dopmyae Mesenra-
apzia- AcTpyIia: KOJIMYecTBO MMOJIb THAPOKAapOOHATA HATPHST
pasno mpounssezsennio BE Y macca tera 8 xr 4 0,3 [16]. Ilo
JIAHHBIM PacyeTa, KOJTUYeCTBO HEOOXOANMOTO THAPOKapHo-
HaTa coCTaBuJIo 467,4 MMOJIb, TO €CTh B TiepecueTe Ha 5%
pactBop ruapokapbomara — 780 M.

Kpome Toro, manueHT moJydas BHyTpuBeHHO: Sol.
Glucosae 10% — 500 ml + Sol. Magnii sulf. 25% — 10 ml +
Insulini 12 ED Ne 3/cyT; Sol. Natrii chloridi 0,9% — 1000
ml/cyT; Sol. Reamberini 1,5% — 400 ml Ne 2 /cyT ¢ unrep-
Basiom 12 gacos; Sol. L-lysina Aescinati 0,1% — 10 ml + Sol.
Natrii chloridi 0.9% — 100 ml Ne 2/cyT. O6bem uHby3noH-
HOI TepaIiy paCYNTHIBAIHN C YUIETOM TIOTEPb *KUAKOCTH, KO-
TOPBIE COCTOSIN U3 I0JLUKHOTO KOJTMIECTBA MOUH M3 PacyeTa
1 ma/xr/Bac (1X80%X24=1920,0 /cyT), a Takke mepcmmpa-
[IMOHHBIX TOTePb U3 pacueTa 0,5 MJI/KT B 4ac 1 MOBbINIIEHUE
temmepatypsi Teqa 10 38°C (0,5%X80%24+500,0=1460,0). B
urore oGbeM norepb cocrasua 3380 mur/cyt. [lanee pacuer
MHGY3NOHHOI Tepai KOPPUTHPOBAIH B 3aBUCUMOCTH OT
M3MEHEHHI eHTPATbHOTO BEHO3HOTO JaBJICHHS, KOTOPOe
To/iiepKuBaoch Ha ypoHe 8—10 ¢M Boz. CT., ¥ TeMna n-

ings: a pronounced increase in urea (up to 13.9 mmol/1) and
creatinine (up to 383 mmol/1) levels and increased transami-
nases (ALT up to 156.9 U/l and AST up to 433.9 U/1).

Upon admission, 100 ml of turbid urine was obtained
through a catheter; proteinuria (5 g/1) and glucosuria (>1.7
mmol/l) were found. Chemical and toxicological tests
demonstrated traces of methadone in the urine.

Based on the clinical and laboratory manifestations at
admission, the following was diagnosed: «Acute severe neu-
rotropic poisoning. Toxic-hypoxic encephalopathy. Compli-
cations: Acute brain failure. Acute respiratory failure. Crush
syndrome in both low limbs, both scapulae and buttocks.»

The following treatment was performed in the ICU:
infusion therapy included Sol. Natrii hydrocarbonatis 5%
(200.0, # 4). The required amount of sodium bicarbonate
was calculated using the Mellengaard-Astrup formula:
sodium bicarbonate (mmol) = BE x body weight (in kg) X
0.3 [16]. According to the calculations, the required amount
sodium bicarbonate was 467.4 mmol, that is, 780 ml of 5%
of sodium bicarbonate solution.

In addition, the following medications were adminis-
tered intravenously: Sol. Glucosae 10% — 500 ml + Sol.
Magnii sulf. 25% — 10 ml + Insulini 12 ED tid; Sol. Natrii
chloridi 0.9% — 1000 ml/day; Sol. Reamberini 1.5% — 400
ml bid with a 12-hour interval; Sol. L-lysina Aescinati 0.1%
— 10 ml + Sol. Natrii chloridi 0.9% — 100 ml bid. The vol-
ume of the infusion therapy was determined taking into ac-
count fluid loss, which consisted of a corresponding amount
of urine at a rate of 1 ml / kg / hour (1x80%24=1920.0 /
day), as well as perspiration loss at a rate of 0.5 ml / kg per
hour and an increase in body temperature to 38°C
(0.5%X80%24+500.0=1460.0). Eventually, the losses
amounted to 3380 ml/day. Then the volume of infusion ther-
apy was adjusted depending on changes in central venous
pressure, which was maintained at the level of 8—10 cmH,O,
and the urination rate, which averaged 50-100—150
ml/hour. In response to the infusion therapy on the first day,
the volume of daily urine output was 2900 ml /day.

Diuretics, corticosteroids, proton pump inhibitors, B
vitamins, antibacterial drugs of the cephalosporin family
(Ceftriaxone 2.0 twice a day), and a direct-acting anticoag-
ulant (heparin) were also included in the therapy. The fol-
lowing drugs were included in the treatment scheme within
the first 10 days: Reamberin (intravenous dripping, 400 ml
twice a day with a 12-hour interval) and L-Lysine Escinate
(diluted with 100 ml of 0.9% sodium chloride solution, in-
jected intravenously twice a day with a 12-hour interval).
The GIT was cleaned through a probe gastric lavage and lax-
atives were prescribed (duphalac 50.0 ml via nasogastric
tube) in addition to infusion-detoxification therapy, taking
into account the enterohepatic circulation of opioids.

Results and Discussion

On the 2 day of the ICU stay, worsening of pa-
tient's state was registered due to increased hemody-
namics instability, BP drop to 92/40 mm Hg, and
increased heart rate up to 115 beats/min. Biochemical
parameters: a marked increase in the activity of CPK
(up to 80,250 U/1), lactate level (up to 9.2 mmol /1) on
the background of slight positive changes in the ALT
(246.8 U/I, urea (13.4 mmol/l) and creatinine (255
mmol/1) levels. In this regard, along with the infusion
therapy, inotropic dopamine support was initiated at
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ypesa, KOTOpbIit cocTassii B cpexreM 50—100—150 mur/4ac.
B orBet Ha poBoNMYI0 HH(GY3HOHHYIO TEPAITHIO B IIEPBbIE
cyTKH 00beM CYyTOUHOTO Anypesa coctaui 2900 Mt /cyT.

Takske B TEpanuio BKIOUUIH JIYPETUKH, KOPTHKO-
CTEPOUIBbI, WHIUOUTOPHI TPOTOHHOW MOMITBI, BUTAMUHbI
rpymisl B, antnbakrepuanbHbie pernapaTs edanocnopu-
nosoro psna (Lleprpuakcon 2,0 Ne2 /cyT), aHTUKOATYISTHT
npsamoro aedictBus (remapwn). B Teuenne mepseix 10-u
CYTOK B CXEMY TEPAIUU BKIIOYHIIH: peaMOepuH (BHYTPHU-
BeHHO KarresbHo 10 400 MuT 2 pa3a B CyTKH ¢ nHTEpBaIoM 12
yacoB) n L-JIuznna dcrmHat (B pa3BeieHNN XJI0PUIOM HAT-
pusa 100 mx — 0.9% pacTBOpa, BBOAWJICS BHYTPHBEHHO Ka-
TesIbHO 2 pasa B cyTKU ¢ uHTepBasoM 12 gacos). [lommumo
1H(GY3NOHHO-TETOKCUKAIIMOHHON TepaIrnu, ¢ y4eToM dHTe-
porenaTuyecKon IPKYJISIIH OMHONA0B, OOJIBHOMY IPO-
Besn ouumienne JKKT myrem 30HZ0BOTO HPOMBIBAHMS
JKEJTY/IKA, HasHAYMIH crabuTesbHbie cpeacTsa (maodanak
50,0 MJT uepe3 Ha30TaCTPATbHBII 30H]T).

Pe3yibrarhl 1 00CyKA€eHHE

Ha ¢done npoBogumoii Tepanun Ha 2-e¢ CyTKU
npebbiBaryg B OPUT orMeTnim yXyamuieHne cocTos -
HUS TIAIIMEHTA 32 CYET HAPACTaHUsT HECTAOMIBLHOCTH
remMosimHaMUKH, cHuzkenus A/l 1o 92 /40 mm pr. cT. M.,
yuareHus myJbca 1o 115 ya. B Mun. BuoxuMunueckie
MOKa3aTeJ: BbIPA)KEHHOE TIOBBIIIICHUE aKTUBHOCTH
KOK (10 80 250 E/l /1), comepskanust nakraTa (10 9,2
MMOJIb/JT) Ha (hOHE HE3HAUNTETBHON MTOJIOKUTETHHON
nunamuku cogepskanust AJIT (246,8 En/n, moueBUHBI
(13,4 mmoustb/n1) m KpeaTunnna (255 MKMoJb/). B
CBS3U C 9TUM, HApPSAY € TPOBOAUMON NMHQY3NOHHON
Teparnuei, 60IbHOMY Oblia HaYaTa HHOTPOITHAST MOJI-
nepxkKka qoamMuHoM B 103e 15 MKr/Kr/MuH. B teve-
HUU MOCJEAYIONNX 2-X JHEH COCTOIHUE 0CTAaBaIOCh
KpaiiHe TsoKenbiM, co3nanne — koma 1 (7 6ansios o
mkasie koM [asro-TTuTrebypr), reMoMHAMUKY CTa-
OunusupoBa 3a cueT BBelenus nodamuua 20
MKT/Kr/MUH. COXpaHsA/INCh TPU3HAKU TO3UITMOHHOTO
clIaBJieHust B 00J1acT 06X HIKHUX KOHEYHOCTEH,
Jgonatok u Aroauil. lnypes ajgexkBaTHbiil. Coxpang-
JIaCh MPOTeNHYpHst. B GHOXMMUYECKNX TTOKA3aTeNsAX
ormerus poct copepkanuss ACT mo 1105,7 Exn/a,
AJIT no 229,3 En/n, moyeBunb — 10 17,3 MMouh /i1,
kpearnauHa /10 309 MKMOJTH /J1.

Ha 4-e cytku npeGbiBaHMS Ha OTAETCHUM Y
nanuenTa Ha 0G30PHON pEHTreHOTpaMMe JIETKHUX
BBISIBUJIN TIPU3HAKH JIBYCTOPOHHEN HIKHEI0JEBOM
nuesmonny. Ha Y 3U uccienoBatmy opranos Oproiii-
HOM TT0JIOCTHU U 3a0PIOTITMHHOTO TPOCTPaHcTBa — -
(bysHble n3MeHEeHN TTOKETYI0YHON Kese3bl U CBO-
GOJTHAS SKUIKOCTH B TIPABOM U JIEBOM TLJIEBPATBHBIX
CHHYCaxX B HEGOJIBIIIOM KOJUUYECTBE.

Ha 7-e cyTku tepanuu Ha (oHe cTaOUIBHON
reMOJIMHAMUKH OTMETUJIN TTOJOKUTEIbHYIO TMHAMM-
Ky COCTOsTHUsT GOJNILHOTO (BOCCTAHOBJIEHME CIIOHTAH-
HOTO JIBIXaHWS 1 MOSIBJIEHUE KalllieBoro pedJiekca Ha
UHTYGAIIMOHHYIO TPYOKY ), TO3BOJUBIIYIO OTKIIOYHUTH
WHOTPOIIHYIO TOJ/IEPSKKY M OTKJIIOYUTH TAllMeHTa OT
NBJI. Ha atom ¢oHe oTMeTHIN yMeHbIIIEHNE BbIpa-
JKEHHOCTH ABJIEHUN TOKCUKO-THIIOKCUYECKOH aHIle-

a dose of 15 pg/kg/min. During the next 2 days, the
condition remained extremely severe; the conscious-
ness was at coma 1 level (7 points according Glasgow-
Pittsburgh Coma scoring); the hemodynamics was
stabilized by the introduction of dopamine 20
ug/kg/min. Signs of crush syndrome in both low
limbs, both scapulae and buttocks persisted. The urine
output was adequate. Proteinuria persisted. The bio-
chemical parameters demonstrated an increase in the
AST (to 1105.7 U/I), ALT (to 229.3 U/I), urea (to
17.3 mmol /1), creatinine (to 309 umol/1) levels.

On the 4™ day of the ICU stay, the signs of bilat-
eral lower lobe pneumonia were found by lung X-ray.
Abdominal and retroperitoneal sonography demon-
strated diffuse changes in the pancreas and a small
amount of free fluid in the right and left pleural si-
nuses.

On the 7" day of therapy, positive changes in the
patient's condition were observed (restoration of
spontaneous breathing and the appearance of a cough
reflex to the intubation tube), which allowed to with-
draw the inotropic support and disconnect the patient
from the ventilator. There was a relief of toxico-hy-
poxic encephalopathy symptoms, from coma to obnu-
bilation (13-15 points according to the
Glasgow-Pittsburgh Coma Scale). The severity of the
crush syndrome (hyperemia and edema) decreased,;
formation of superficial bedsores was observed. ECG
demonstrated sinus tachycardia up to 110/min and
moderate early ventricular repolarization syndrome.

Lab test findings: hemoglobin — 10.4 g/dl, RBC
— 3.31+10"2/1, thrombocytopenia (94 ¢ 10°/1) lympho-
cytopenia (0.8+10°/1), AST — 604.6 U/, ALT — 195.3
U/I, creatinine — 165 pmol/l, urea — 15.9 mmol/I,
CPK — 11025 U/l, CPK-MV — 136 U/l. The average
daily urine output was 3.6 1/day.

Gas and acid-base state of the blood demon-
strated stabilization of the following parameters: pH
—7.451, PaCO, — 40.4 mmHg, PaO, — 157.3 mmHg,
SatO, — 99.4%, HCO, — 27.5 mmol/l, BEex — 3.3
mmol /1. FiO, was 50%; improvement in gas exchange
functions of the lungs was also observed, which was
registered by an increase in the Horowitz oxygenation
index to 315 mm Hg.

On the 12t day, the patient was transferred to
toxicology unit 1 being in a state of moderate severity
and demonstrating positive changes in all clinical pa-
rameters with the following diagnosis: «Main diagno-
sis: Acute severe poisoning by a mixture of neurotropic
substances (methadone, amphetamines, methamphet-
amines). Toxic-hypoxic encephalopathy. Complica-
tions: acute brain failure, acute respiratory failure,
bilateral pneumonia. Acute cardiovascular collapse.
Crush syndrome in both lower limbs, scapulae and
buttocks.»

Laboratory and instrumental data at the dis-
charge from the ICU: hemoglobin — 12.3 g/ dl, RBC
— 3.98+10'2/1, platelets — 368+ 107/1, lymphocytes—
2.050+109/1), AST — 121.1 U /1, ALT — 139.8 U/,
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anomatun — no ormymenus (1o mkaze koM [asro-
ITurTcO6ypr — 13—15 Gamnos). BeipaxkeHHOCTh CHUH-
ZIpOMa TIO3UIIOHHOTO CIABIEHIS (TUTIEPEMUST 1 OTEK )
YMEHBIITIJIACh, OTMETHJIN (HOPMUPOBAHNE TTOBEPX-
HocTHbIX Tposiexneit. Ha KT wuccnepmoBanum —
cunycoBast Taxukapaus n0 110, ymepeHHO BbIpaskeH-
HBIIl CUHIPOM PaHHEN PerosIpU3aiui JKeTy10UKOB.
W3 1abopaToOpHBIX JaHHBIX: reMoriooun — 104
/a1, sputporutbl — 3.31¢10'2/11, TpoMOOIIUTOIEH S
(94+10°/1) mumdornuronenus (0,8¢10°/1), ACT —
604,6 En/n, AJIT — 195,3 En/a, kpeatunun — 165
MKMOJIb/J1, ModeBuHa — 15,9 mmoinb/n1 u KOK —
11025 En/n, KOK-MB — 136 Ex/n. Cyrounbrit
JInypes, B CpefiHeM, cocTaBisn 3,6 j1/cyT.
[Ipu nccemoBaHMY ra30BOTO U KUCJIOTHO-OCHOB-
HOTO COCTOSTHHSI KPOBM OTMETHJIU CTaOWMJIU3AINIO
nokasareneit: pH — 7,451, PaCO, — 40,4 MM pT. cT.,
PaO, — 157,3 mm pr. ct., SatO, — 99,4%, HCO, — 27,5
mmoJib/J1, BEex — 3,3 mmoub /1. FiO, coctassiin 50%,
a TaksKe OTMETHJIH YITydIieHue Ta3000MEHHBIX (hyHK-
U JIETKUX, YTO PETUCTPUPOBATH MO YBETHMYEHHIO
nHaeKca okcureranuu foposuia 10 315 MM pT. CT.
Ha 12-e cytkn oT MOMeHTa TIOCTYTIIIEHUS TIAIU-
€HTa B COCTOSTHUU CPeHEH TSIKECTH, C TOJOKITEh-
HOW [WHAMWKOW BCEX KJIWHWYECKUX ITOKa3aTeJein
nepeBeJin B OTZieienne Tokcukosoru Nel ¢ amaruo-
3oM: «OcHoBuoii: OcTpoe oTpaBJieHHe CMeChio
BeIeCTB HEHPOTPOITHOTO JieiicTBus (MeTazioH, amde-
TaMUHbI, MeTaMdeTaMUHbI ) TSKeIoH crerrenn. Tokcu-
Ko-TUTNoKcnveckas auiedamonarus. OCIOKHEHM:
octpast nepebpasbHast HeZIOCTATOYHOCTD, OCTPast /IbIXa-
TeJIbHAST HEJIOCTATOYHOCTD, IBYXCTOPOHHSST THEBMO-
Hus1. OcTpas cepAevHO-COCYANCTAST HEOCTATOUHOCTb.
CuHZPOM MO3UIHOHHOTO CIABJICHNS B 06J1acTh 06enX
HIKHUX KOHEYHOCTEH, JIOTIATOK U SITOTAIT».
JlabopaTopHO-MHCTPYMEHTANIbHBIC JIAHHbIE Ha
MOMEHT TIepeBo/ia Ha oT/esIeHune: reMoryioous — 123 /11,
spurpormThl — 3,98 10'2/51, tpoMGoImTH — 368 * 109 /11,
sumcornnter — 2,050 107 /i), ACT — 121,1 En/m, AJIT
— 139,8 En/n, kpeatunun — 124 mxmosn/n1, KOK —
1507 Ex/n, KOK-MB — 43,4 En/n. PentrenorpamMma
OPraHOB TPY/IHOMN KIETKH — MOJIOKUTETbHAST PEHTTEHO-
JIOTHYeCKast AMHAMUKA TTHEBMOHUU. TeMIT iy pesa coot-
BETCTBOBAJI 00BEMY U CKOPOCTH ITPOBOANMON MH(DY3UH.
BaxkubiM actiekToM moBbITIeHNsT 9(HEKTUBHO-
CTH Teparuy OTPABJIEHUI XUMUYECKOU ITUOJOTUM
SIBJIIETCSl KOPPEKIIUS HAPYIIEHMIT MeTaboIn3Ma, CBsi-
3aHHBIX C PA3BUTUEM THIIOKCHH U TUIIOBOJEMUU.
OcHOBHBIE 3BEHbS AITUOIATOTEHE3a OTPABJIEHUS
METa0HOM, OCJIOKHEHHOTO CUHPOMOM ITO3UIINOH-
HOTO CJaBJIEHWs, COCTaBJIAIOT IIPEPEHAJIbHBIE WU
peHasbHble KATETOPUHU TIPUUYUH, CIIOCOOCTBYIONINE
Pa3BUTHUIO OCTPOI TOYEYHOI HENOCTATOYHOCTU 3a
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creatinine — 124 ymol/ I, CPK — 1507 U/ I, CPK-
MV — 43.4 U/l. Chest X-ray demonstrated positive
dynamics of pneumonia due to reduction of its preva-
lence and intensity. The urination rate corresponded
to the infusion volume and rate.

Correction of metabolic disorders associated
with hypoxia and hypovolemia is an important aspect
of improving the effectiveness of treatment of chemi-
cal poisoning. The main elements of the etiopathogen-
esis of methadone poisoning complicated by the crush
syndrome include prerenal and renal causes that con-
tribute to acute renal failure due to damage to muscle
fibers, release of myoglobin and its transformation into
insoluble complexes with an adverse effect on the ep-
ithelium of the renal tubules. Prevention of acute renal
and cardiovascular insufficiency includes correction
of metabolic acidosis by the introduction of sodium bi-
carbonate, massive infusion therapy (taking into ac-
count all possible fluid losses), ensuring optimal
perfusion of organs and tissues and elimination of key
symptoms of hypoxia.

Conclusion

The inclusion of Reamberin, a drug with antiox-
idant/antihypoxant properties, in the infusion therapy
scheme resulted in a relieve of a metabolic alterations
associated with hypoxia, and thereby increased the ef-
fectiveness of treatment including the relief from clin-
ical and laboratory manifestations and reduction of
the ICU stay.

CUET IMOBPEXKIEHUSI MBINIEYHBIX BOJOKOH, BBIXOIY
MHOTIIOOWHA U TIPEBPAIIEHUIO €T0 B HEPACTBOPUMBIE
KOMTILJIEKCBI C TATYOHBIM BJIHSIEM HA AITUTEUE movey-
HbIX KaHasbieB. [Ipodunaktika passutus ocrpoii
MIOYEYHOI U CePAEIHO—COCYIUCTOI HEZOCTATOUHOCTH
BKJIIOYAET KOPPEKIIUIO METAO0IMIECKOTO allNI03a C
MOMOTIBIO BBEIEHUS THAPOKApOOHATa HATPHUS, MaC-
CUBHOM MH(MY3UOHHON Tepanuu (C y4eTOM BceX BO3-
MOKHBIX TIOTEPh JKUIAKOCTH), obecrieyeHue OnTH-
MaJIbHOU TIepdy3Un OPraHoOB U TKAaHeH 1 yCTpaHeHue
KJIIOUEBbIX 3BEHBEB IMITOKCUU.

3akjIoyeHue

Briiouenve B cxemy WH(QY3MOHHOU Tepanuu
AHTHOKCHU/IAHTA,/aHTUTUIIOKCAHTA peaMOeprHa Mo3B0-
JISIET CHUBUTH CTETIEHb METabOMMYECKIX PACCTPOICTB,
CBSI3aHHBIX C TUIMOKCHEH, ¥ TeM CaMbIM TIOBBICUTb
3 hEKTUBHOCTD JIEUEHUS: YIYUIIUTD KINHUKO-Ta60-
PaTOPHYIO KaPTUHY ¥ COKPATHTH CPOKU TIPEObIBAHMS
rmarnuenta B magare OPUT.
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