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MNpoBeaéH 0630p NUTEPATYPHBIX AaHHbLIX N0 NPobaemaTuke UHTeHCMBHOM Tepanuu (UT) ocTporo oTpasnenus canmumnatamu (CL) y geteit u noa-
pocTkoB. Mouck nHdopmaumm nposoguca no 6asam aaHHbix PubMed, Science Direct, eLibrary, ¢ ucnonbsosaHmem KAOUEBbIX C/I0B: «CaNULMUAATBIY,
«[ETU», «MOAPOCTKU», KOCTPOE OTPAB/IEHUEY, KMEPEA03UPOBKAY, KMHTEHCMBHAA Tepanua». B 0630p BKIKOYEHbI UCTOYHMKM 3a nocnesHue 10 net
(2014-2024 rr.). Kputepuamu BKAOYEHNUA paboT B 0630p bblAK: HaMUMeE ONWUCaHWUA NaToreHesa, KIMHUYECKUX NPOABAEHUI U ocobeHHocTel UT npu
oTpasneHun CL, B AeTCKOM M NOAPOCTKOBOM BO3pacTe. Kputepuem ucktoueHna paboT 13 o63opa ABAANNUCH CTaTby, COAepHKaLLMe MHOPMaLMIO No
K/IMHUKE Y HEOTNIOXKHOM NMOMOLLYM Y B3POC/bIX NALMEeHTOB. HeCMOTpA Ha HaAnune MPOTUBOMOKA3aHMI K MPUEMY AaHHOW Fpynnbl NPenapaToB y AeTeid,
ocTpble oTpasneHus CLL npoaonsKatoT ocTaBaTbC PAaCNPOCTPAHEHHBIM ABIEHUEM B NEAMATPUYECKOMN NPaKTUKe. KNMHWYeCKVe NPosABAEeHNUS HecneLm-
bUYUHBI 1 BK/IOYAIOT HAPYLLEHWA CO CTOPOHbI LLeHTPaIbHOM HEPBHOM CUCTEMDI, XKEYA0YHO-KMLIEYHOTO TPAaKTa U ApbIxaTeNbHOW cuctemsl. Onpegene-
HWe KoHLeHTpauum CLL B KpoBu pebEHKa ABNAETCA BaXKHbIM AMArHOCTUYECKUM TECTOM MPU YTOUHEHWUW CTENEHM TAXKECTU OTPaBAeHUA. IPDEKTUBHOCTb
NPOMbIBaHUA KeNyaKa He AoKasaHa, 060CHOBAHHOCTb Ha3HaYeHUs COPOEHTOB paccMaTpMBaeTCa TO/IbKO B MepBsble /Ba Yaca nocae akcnosmumu. K
adPekTMBHbIM MeToaam UT npwm oTpasnenumn CLL OTHOCAT MHOY3MOHHYIO TEpaNuio, NoALLENaYnBaHe MOYM C NPUMEHEHWEM BUKapboHaTa HaTpus,
IKCTPaKopnopanbHblie MeTOAMKK. [py cOBpeMeHHOM M aleKBaTHOM OKa3aHWM HEOTN0XKHOM NOMOLLM NMPOTrHO3 Ha BbI3Z0POBAEHME cunTaeTcA baaro-
NPUATHBIM.
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Areview of the literature on intensive care (IC) management of acute salicylate (SC) toxicity in children and adolescents was conducted. The information
was gathered from the PubMed, Science Direct, and eLibrary databases using the keywords: "salicylates", "children", "adolescents", "acute poisoning",
"overdose", and "intensive care." The review included sources published over the last 10 years (2014-2024). The criteria for including studies in the
review were data regarding the pathogenesis, clinical manifestations, and specific features of IC for SC poisoning in children and adolescents. Works
that focused exclusively on adult patients were excluded from the review. Although the drugs are known to be contraindicated in children, acute SC
poisoning continues to be common in pediatric practice. The clinical manifestations are nonspecific and may include central nervous, gastrointestinal,
and respiratory disturbances. Measuring plasma SC concentration is a crucial diagnostic test for assessing the severity of poisoning. The effectiveness
of gastric lavage has not been proven, and adsorbents are only justified within the first two hours after exposure. Effective IC methods for SC poisoning
include infusion therapy, urinary alkalinization using sodium bicarbonate, and extracorporeal treatment. With modern and adequate emergency care,
the prognosis for recovery is considered favorable.
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BBEOEHUE

CLL sBnAOTCA OAHUMM M3 Hambosee LWMPOKO WCMOb3YyEeMbIX
aHaNbreavnpyoLWwyX, *KaponoOHMKAIOWMX U aHTUArperaHTHbIX npena-
paToB Bo Bcém mupe [1-3]. CLL comepkaTtca B COTHAX Be3peLenTypHbIX
1 BO MHOMMX PELLENTYPHbIX JIEKAPCTBEHHBIX NpenapaTax, uYto genaert
OTpaB/IEHNE 3TOM rPYNMON aKkTyaibHOM NPOoBeMON B TOKCMKONOTMYe-
CKOW NpaKTUKe, 0coBeHHO y AeTeit u nogpocTkos [4-6]. B nepuog ¢
1950 no 1970 roapl vHTOKcMKauma CL, 6bina Hambonee pacnpoctpa-
HEHHOM NPUYMHON cMepTH AeTel oT oTpasneHumit [5]. Mocne 1990-x
rOZ0B YNy4lleHWe KayecTBa OKa3aHMA SKCTPEHHOM MOLUM, a TaKkKe
npodunakTMyeckme Mepbl CNoCoBCTBOBAM PE3KOMY CHUMKEHMIO
CMepTHOCTH, CBA3AHHOW ¢ nepesosnposkoi CLL B geTckom Bo3pacTe
[7]. Hanpumep, Bo n3bexkaHue cuHapoma Pesa CLL cerogHa npoTtmBo-
roKasaHbl B negmaTpuyeckoi npaktuke (o 15 net) [1]. OgHako us-
3a WX LUMPOKOTO MCMONb30BAHMA U NErkoi be3peLenTypHoi 4oCTyn-
HOCTM, OTPaBAEHMA 3TON TPYNMNOW, NO-NPEXKHEMY, OCTAOTCA BAXKHOM
npobaemoit B TOKCUKONOTMYECKOW NefnMaTpUYeckoi NpaKkTuKe C Bbl-
COKMMM NOKaszaTeNamu feTanbHocu [1, 2, 5, 8].

TepMuWH «canuumnaThi» Hanbonee YacTo NPUMEHMM K aLeTuCa-
nuumnosoii kucnote (ACK, acnupuHy) u metuncanmumnarty [9]. Octpoit
TOKcM4HOM A0301 ACK cumtaetca gosa 6onee 150 Mr/Kr maccbl Tena
pebérka [3, 7]. Taénasa MHTOKCMKALMA BO3MOMKHA Nocie npuéma
BHYTPb 300-500 mr/kr [10, 11]. Cneayet oxumaaTh NOTEHLUMAALHOMO
NeTanbHOro mcxoga npu ynotpebneHmn 30-40 r ogHokpaTHo [3]. CL,
BHECEHbI B CMUCOK AEBATY NEAMNATPUYECKUX A40B, KOTOPbIE NPUBOAAT
K CMepTU AeTel Aae NPU HU3KMX TOKCUYHBIX f03ax [12].

Y neteit MaagLwero Bospacta 601bWMHCTBO NPUYMH OTPABAEHNSA
CL, sBnsetca cnyyaiiHbim [13]. Mpwu nccnegosaHnm 599 cnydyaes Bo3-
nevicteua CL,y geteit fo 6 neT 6ONbLIMHCTBO AETel C NpU3HaKamu ca-
NMLMNATHOM TOKCMYHOCTM (MeTaboIMYecKmnii auma0s, TaxmnHo3) noa-
BEPrajvcb BO3AEWNCTBUIO KUAKMX NepopanbHbix dopm [13]. MmeHHO
KUAKMeE (BbICOKOKOHLIEHTPMPOBAHHbIE U XKMPOPACTBOPMMbIE) HOPMbI
CMocobHbI CNPOBOLMPOBATHL TAXKENOE 1 BbicTpoe oTpasneHue CLLy pe-
66€HKa [8]. CywecTByIOT U ApyrMe UCTOYHUKKU oTpasneHus CLl, Takue
KaK upe3mepHoe npumeHeHne GOPM MECTHOro NpUMeHeHus (renb
[NA Npope3blBaHMA 3y60B) UM NPUEM CPEACTB, COAEPMKALLMX METU-
canuumnat (Hanpumep, Macao rpywaHku) [8, 14]. B cBaA3n € 3TUM, paH-
HAS OMArHOCTMKA U KayeCTBEHHOE OKa3aHWe HEOT/I0XHOM MOMOLLU
npu ocTpom oTpasieHnn CLL aBnseTca akTyasibHbIM HampaBaeHWeM
COBPEMEHHO neanaTpuyeckoit Tokecmkonormm [15].

GOAPMAKOKUHETUKA U PAPMAKOAUHAMMKA CL,

Mocne npuéma BHYTPb ACK 6bICTPO rMApOAMU3YyeTCA A0 Canuuy-
NIOBOV KMC/IOTbI U CanMUMAPEHONbHOTO ItoKypoHnaa [2, 9, 16]. OHa
MMeeT HU3KUM 06bEM pacrnpeaenenus (0,2 /Kr), xoTa nocne nepeno-
31POBOK c0061LaN0Ch 0 6oNee BbICOKMX 3HaYEHMAX [9]. HopmanbHbIi
nepuog, nonysbisegeHna ACK cocrasnset 2-3 yaca; ogHaKo B c/yvae
NpUéma TOKCUYECKOM A03bl OH MOXeET npoanuTbca 4o 30 yacos [2,
17]. 3nuMmnHaLmMA NpenapaTta 3aepKMBaeTCA y ieTei ¢ COnyTCTBYIO-
MMM 3aboneBaHnAMM Noyek v neveHn [18]. bonbluas vactb ACK Bca-
cblBaeTca B enyake [16]. Ha BcacbiBaHMe npenapata MOryT BAUATH
pa3nunyHble dakTopbl. Hanpumep, NuLLa, HAXOAALLAACA B KeNyLKe BO
Bpems Npuéma npenapata BHYTPb, MOMKET 3aMeA/INTb BCACbiBaHMe,
a cama ACK MOKeT Bbl3BaTb CMa3Mbl NUIOPUYECKOTO COMHKTEPA, YTO
yBennumnsaeT Bpems npebbisaHua B KT [18]. BcacbiBaHue CL, npo-
[O/IKAETCA U B TOHKOM KuLueyHuke [16, 18]. CLl B 3HaunTENIbHOM CTe-
nenu (90%) cBA3bIBatOTCA C aNbBYMUMHOM, HO NPU NEPesO3UPOBKE WX
YPOBEHb CBA3bIBAHNA MOXKET CHUXaTbcA Ha 30% [2, 9]. MNeyeHb meTa-
601m3unpyet CL, NyTEM snMMUHALMM NePBOro NOPAAKaA, @ HEAKTUBHbIE
MeTabo/IMTbl 3aTEM BbIBOAATCA C MoYoi [2, 16, 18].

INTRODUCTION

SCs are among the most widely used analgesic, antipyretic,
and antiplatelet drugs worldwide [1-3]. SCs are found in many
over-the-counter and prescription medications, making poison-
ing from this group a significant concern in toxicological practice,
particularly for children and adolescents [4-6]. Between 1950 and
1970, the most frequent cause of death from poisoning in chil-
dren was SC toxicity [5]. Since the 1990s, advancements in emer-
gency care and prevention have led to a significant reduction in
mortality rates associated with SC overdoses in children [7]. To
prevent Reye's syndrome, SC compounds are now contraindicat-
ed in pediatric practice for children under 15 years of age [1].
However, due to their everyday use and easy availability over-the-
counter, poisonings from this group continue to pose a significant
issue in pediatric toxicology, often resulting in high mortality rates
[1,2,5,8].

The term "salicylates" commonly refers to acetylsalicylic
acid (ASA) and methyl salicylate [9]. The acute toxic ASA dosage
for a child is considered to be more than 150 mg/kg body weight
[3, 7]. Severe toxicity occurs between 300 and 500 mg/kg of body
mass [10, 11]. Furthermore, a single ingestion of 30-40 g is po-
tentially lethal [3]. SCs are included in the list of nine pediatric
poisons that cause death in children, even at low toxic doses [12].

In young children, most causes of SC poisoning are acciden-
tal [13]. In a comprehensive analysis involving 599 cases of SC
exposure in children younger than six years old, it was observed
that the majority of patients exhibiting signs of SC toxicity — such
as metabolic acidosis and tachypnea — had been exposed to lig-
uid oral formulations of the drug [13]. They are highly concen-
trated, fat-soluble liquid drug preparations that can cause severe
and rapidly progressing poisoning in children [8]. Other sources
of SC poisoning include excessive use of topical products, such as
teething gel, or the consumption of products containing methyl
salicylate, like wintergreen oil [8, 14]. In this context, early diag-
nosis and high-quality emergency care for acute SC poisoning are
critical areas of modern pediatric toxicology [15].

SC PHARMACOKINETICS AND
PHARMACODYNAMICS

After oral administration, ASA is rapidly hydrolyzed to salicylic
acid and salicylphenol glucuronide [2, 9, 16]. It has a low volume
of distribution (0.2 I/kg), although higher values have been report-
ed after overdose [9]. The normal elimination half-life of ASA is 2-3
hours; however, in the case of a toxic dose, it can last up to 30 hours
[2, 17]. Elimination of the drug is delayed in children with concomi-
tant renal and hepatic diseases [18]. Most of ASA is absorbed in the
stomach [16]. Various factors can influence the absorption of the
drug. For example, food in the stomach during oral administration
can slow absorption, and ASA itself can cause spasms of the pylor-
ic sphincter, which increases the amount of time in the stomach,
allowing for more absorption [18]. Absorption of SC continues in
the small intestine [16, 18]. SCs are highly (90%) bound to albumin
but can decrease by 30% in overdose [2, 9]. The liver metabolizes
SC by first-order elimination, and the inactive metabolites are then
excreted in the urine 2, 16, 18].

PATHOPHYSIOLOGY OF ACUTE SC POISONING

SCs are weak acids that, in metabolic acidosis, can cross cell
membranes (including the blood-brain barrier) relatively easily
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MATO®U3MONOINA OCTPOIo OTPABNEHUA CL|,

CL, — cnabble KMCNOTbI, KOTOPbIE B YCI0BUAX METABOIMYECKOrO
aumMz03a, MOryT IETKO NPEOZONEBATb KIETOUHbIE Bapbepbl (BK/OYas
remaTosHuedannyecknii 6apbep) U BbI3bIBATb BbIPAKEHHYIO TKa-
HEBYH TOKCMYHOCTb BO MHOMMX OpraHax M TKaHsx [7, 9, 18-20]. OHu
BAMAIOT Ha OKMCAUTENbHOEe docdopuampoBaHme (B OCHOBHOM Ha
uMKA Kpebca v cuHTe3 ammHokmcnoT) [7, 9, 19-21]. Ha monekynspHom
yposHe CLl ycununBatoT OKCMAATUBHBIN CTPECC, YTO NPUBOAUT K MoTe-
pe MUTOXOHAPWANbHOTO MOTEHLMaNa C HapyLeHWem ApixaTenbHow
GYHKLUMM MUTOXOHAPWIA M K HAKOMIEHWUIO OPraHUYECKMX KUCIOT (B
nepeyto ouepeap Ketokucnor) [18-20, 22, 23]. B natoreHese ocTporo
oTpasnenua CLLy aeTeit nexaTt HapyLweHWA KUCNOTHO-OCHOBHOIO CO-
cToaHua (KOC), BKNtOYasA pecnnpaTopHbIii akanos n MeTabonnyeckmii
aumaos [6, 24]. Ankanvemus — KOHEYHbIW pe3y/bTaT PecnMpPaTopHOro
anKanosa Ha GoHe MHTOKCcMKaumm CL, KoTopas cBA3aHa ¢ AepuumTom
6ukapboHaTa M auuaypuen, KoTopble yMeHbLualoT 3Kckpeumto CL|
[6]. CHUMKeHME YpOBHA GMKapbOHaTa B CbIBOPOTKE KPOBM CBA3AHO C
COMYTCTBYIOLMM METaboNMYECKUM aLMA030M U HauyanbHOW GuKap-
60HaTypue, Bbi3BaHHbIMM PECNIMPATOPHbLIM a/Ikano3om [6]. MeTabo-
JIMYECKMI aLumMa03 C HAKOMIEHUEM NIaKTaTa U KETOKUC/IOT BO3HUKAET
13-3a bbICTPOro, HO HeahPEKTUBHOTO NOTPEBNEHMA T/1HOKO3bI U cb0A
CMHTEe3a afileHO3MHTpUdOCHaTa B MUTOXOHAPUAX, UTO NPUBOAUT K aK-
TUBALLMM ApIXaTe/IbHOro LEEHTPA B npogonroBatom mosre [5, 9, 19-21].
HapacTatowwas runepBeHTMAALMA Y pebEHKA B MOMbITKE KOMMEHCH-
poBaTb MeTaboNMYeCcKMiA aLMA03 Bbi3bIBAET AEKOMMNEHCALMIO AbIXa-
TENbHOW CUCTEMbI, @ TaKKe TeMOAMHAMMUYECKYIO HECTabWAbHOCTb M
noBpexaeHne opraHoB-muLieHel [5, 18, 21]. CmepTb, Kak npasuo,
CBA3aHa C OTEKOM rosloBHOro mosra (OIM) B pesynbTaTe nonagaHus
CL, B ueHTpanbHyto HepsHyto cuctemy (LLHC) [9]. UccnepoBaHus, Kak
Ha KMBOTHbIX, TaK W Ha NOAAX NOKa3sbiBatoT, yTo CL| MmoryT BbI3biBaTb
KoarysionaTtuio nyTém MHriMbMpoBaHUsA aKkTMBaLMu dakTopos 2, 7, 9,
10 1 BuTamuH K-3aBUcUMbIX haKTOpPOB CBEPTbIBaHUA Kposu [25, 26].

KNWHUYECKUE NPOABNEHMUA

CvmnTtombl Npu oTpasnexnun CL, y geteit M NogpocTKoB AOCTa-
TOYHO HecneuudUyHbl, B CBA3M C YEM MHTOKCMKALMA 3TON rpynnom
4acTo He AMArHOCTUPYETCA, MW BbICTABAAETCA OLWMOOYHbIN AMarHos
[22, 27]. Y naumeHTOB c oTpaBneHnem CL, MmoxeT HabntogaTbes nopa-
YKEHWe Cpasy HECKOMbKMX OPraHoB v cucTem, BKatoYan 1) LIHC (wym
B YLUaX, HapyLUEHWe CO3HaHWA BNAOTb A0 KOMbI, cyaoporu, OFM); 2)
NErOYHYI0 cUCTEMY (TUNepPBEHTUAALMA/TaXMMHO3, OCTPOE MOBPEXKae-
Hue nérkux) u 3) KT (TowwHoTa, pBoTa, 6oau B kueoTe) (2, 3, 6,9, 18,
23, 28, 29]. UsmeHeHus co cTopoHbl LHC, Takune Kak NCMXoMOTOpHOe
BO36Y)KAeHMe ¥ HapyLueHMe CO3HaHUsA, 0COBEHHO PacnpPOCTPaHEHbI y
LEeTel 1 ABNAKOTCA NPU3HAKaMM TAXKENOro oTpaBaeHus [9, 28]. pyrue
CMMNTOMbI OTpaBneHua CLL BKIKOYAOT yMmeHblUeHWe 06bEMA LMPKY-
QVpYIOLLE KPOBM (TaxMKapams, apTepuaibHan rmnoTeHsms), ocTpbIi
pecnupaTopHbIit auctpecc-cuHapom (OPAC), runornmkemuio (c runo-
rIMKoppaxuei nan 6es Heé), rMnonpoTPOMBUHEMMIO, TUNEPTEPMUIO,
0CTpOE MOBPEXKAEHUE NMOYEK U, B PEAKUX Cy4asx, pabaomnonus un
nopaeHue neyenn (2, 3, 6,9, 23, 28].

Mpw octpoit nepeposmposke CL, cumnTombl y aeteit NoaBAs-
t0TCA B TeYeHue 3-8 YacoB, NPU ITOM TAXKECTb NPOABAEHWUMN 3aBUCUT
OT KONMYEeCTBa MpuHATOro npenapata [18]. Mpu nérkom nepopanb-
HOM oTpasnieHum (yposeHb CLI B Kposu ot 40 a0 80 mr/an) yacto Ha-
61t04at0TCA TOWHOTA, PBOTA, 6ONb B }KMBOTE M TaxunHo3 [3, 18, 30].
[letTv ¢ ymepeHHoit cteneHblo otpasneHns CLL (ot 80 ao 100 mr/an)
6yayT UCMbITbIBATL Honee cepbésHble HEBPOMOTUYECKME CUMMTOMbI:
HapylleHWe CO3HaHMWA, HEBHATHYIO peyb, FA//IIOUMHALMK, a TaKkKe
TaXMKapAMIO M OPTOCTAaTUYECKYIO apTepuasbHyO TMNOTEH3MIO, Yepes
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and cause severe tissue toxicity in many organs and tissues [7, 9,
18-20]. They affect oxidative phosphorylation (mainly the Krebs
cycle and amino acid synthesis) [7, 9, 19-21]. At the molecular
level, SCs increase oxidative stress, leading to the loss of mito-
chondrial potential with impaired mitochondrial respiratory func-
tion and accumulation of organic acid and ketoacids [18-20, 22,
23]. The pathogenesis of acute SC poisoning in children is due to
disturbances in acid-base balance, including respiratory alkalosis
and metabolic acidosis [6, 24]. Alkalemia results from respirato-
ry alkalosis due to SC toxicity, associated with bicarbonate deficit
and paradoxical aciduria, limiting SC excretion [6]. The reduction
in serum bicarbonate is caused by both concomitant metabolic
acidosis and initial respiratory alkalosis-induced bicarbonaturia
[6]. Metabolic acidosis with the accumulation of lactate and keto-
acids occurs due to rapid but inefficient glucose consumption and
failure of mitochondrial adenosine triphosphate synthesis, which
leads to activation of the respiratory center in the medulla oblon-
gata [5, 9, 19-21]. Increasing hyperventilation in a child in an at-
tempt to compensate for metabolic acidosis causes decompensa-
tion of the respiratory system, as well as hemodynamic instability
and damage to target organs [5, 18, 21]. Death may result from
cerebral edema (CE) due to SC entry into the CNS [9]. Studies in
both animals and humans indicate that SC may cause coagulopa-
thy by inhibiting the activation of factors 2, 7, 9, 10, and vitamin
K-dependent coagulation factors [25, 26].

CLINICAL MANIFESTATIONS

Symptoms of SC poisoning in children and adolescents are
often nonspecific, leading to frequent misdiagnosis or missed
diagnoses [22, 27]. Patients with SC poisoning may experience
damage to multiple organs and systems simultaneously. The in-
volved organs and systems include 1) the central nervous sys-
tem, which may result in symptoms such as tinnitus, impaired
consciousness (ranging from confusion to coma), seizures, and
cerebral edema; 2) the pulmonary system, leading to hyperventi-
lation or tachypnea and acute lung injury; and 3) the gastrointes-
tinal tract, resulting in nausea, vomiting, and abdominal pain [2,
3,6,9, 18, 23, 28, 29]. CNS signs like psychomotor agitation and
impaired consciousness are especially prevalent in children and
indicate severe poisoning [9, 28]. Additional symptoms of SC poi-
soning related to hypovolemia include tachycardia, hypotension,
acute respiratory distress syndrome (ARDS), hypoglycemia (with
or without hypoglycorrhachia), hypoprothrombinemia, hyper-
thermia, acute kidney injury, and in rare cases, rhabdomyolysis
and liver damage [2, 3, 6, 9, 23, 28].

In children with acute SC overdose, symptoms appear with-
in 3-8 hours, with the severity depending on the amount of drug
ingested [18]. For mild ingestions (SC levels 40 to 80 mg/dl) of-
ten leads to symptoms such as nausea, vomiting, abdominal pain,
and tachypnea [3, 18, 30]. Children with moderate SC poisoning
(80 to 100 mg/dl) will experience more severe neurological symp-
toms: altered consciousness, slurred speech, hallucinations, as
well as tachycardia, and orthostatic hypotension 6-18 hours after
ingestion [3, 18]. Severe toxicity (above 100 mg/dl) causes ARDS,
CE, coma, and respiratory alkalosis [2, 3, 16, 24]. Severe toxicity
can also cause arrhythmias due to acid-base imbalance and elec-
trolyte disturbances, potentially leading to cardiac arrest from
asystole [2, 18]. Fatal outcomes can result from CE and acute
heart failure due to pulmonary edema [3, 16, 23, 27, 31, 32].
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6-18 yacoB nocne Npuéma npenapata BHyTPb [3, 18]. Taxkénas TOK-
cuyHocTb (Bbiwe 100 mr/an) skatodaet OPAC, OIM, Komy, pecnupa-
TOPHbIN ankanos [2, 3, 16, 24]. Taxénan go3a sbiwe 100 mr/an Takxe
MOXKET BblI3BaTb apPUTMMIO M3-3a ancbanaHca KOC 1 aNeKTpoUTHOTO
AvcbanaHca, B pesy/ibTaTe Yero MOKET NPOM30MTH OCTaHOBKa cepala
Ha poHe acucTonmu [2, 18]. SleTanbHble Ucxoabl 06bIYHO NPOUCXOAAT
n3-3a OT'M v oCTpoW cepaeyHoO HeOCTaTOYHOCTM BCEACTBME OTEKA
nerkux [3, 16, 23, 27, 31, 32].

JIABOPATOPHAA AIUATHOCTUKA

06cnepoBaHne pebéHka ¢ nomospeHuMem Ha oTpasneHue CL,
NpW 3KCTPEHHOW rocnuTanusaLumm TpebyeT obLLEro aHanmn3a KPoBu 1
MOYM, ONPesEeNeHNA INEKTPONUTOB CbIBOPOTKM KPOBM M BUOXMMMYe-
CKOEe McCnefoBaHME KPOBM, aHaIM3 KOarynorpaMmbl, a TaKKe aHaus
rasoB apTepuanbHOM KpoBu [6, 28]. [JoNONHUTENBHO ONpeaensercs
KoHUeHTpauwms CLL B Kposu [6, 28]. AHanu3bl ra3oB KPOBM, UCCNEA0BaA-
HUWA NoKa3aTesiel CBEPTLIBAEMOCTU KPOBM, NEYEHOUHBIX GEPMEHTOB,
rokasaTtenei noyeyHoi GyHKLMM NPOBOAATCA C MHTEPBAIOM B 6 Ya-
coB [3]. Mpu Taxkénbix popmax OTPaBAEHNA OTMEUAETCA NOBbILLEHHbI
ypOBeHb lakTaTa >2,25 Mmosb/n 1 aumaemus (pH <7,35) [6, 33].

Homorpamma A/18 oueHKM ToKcuuHoW o3kl CLL B KpoBu 6bina
pa3pabortaHa B 1960 roay Done AK ana ycTaHOB/JEHMA Nopora neve-
HWA Ha OCHOBe YPOBHA MpenapaTa B cbiBOpoTKe [28]. OfHaKo W3-3a
CepbE3HbIX OrPaHUYEHMn Ha AaHHbI MOMEHT HOMOrpamma B K-
HWYECKOW MPaKTUKe LUMPOKO He ucrnonb3lyetca [6, 28]. Hanpumep,
CaMbIi MMHUMANbHbIN TPaduK 3aBUCMMOCTM BPEMEHM OT KOHLEH-
Tpauum nNo Homorpamme [oHe NpuxoamTca Ha 6 4acoB nocne npué-
Ma BHYTpPb, B TO BpeMs KaKk bonee paHHWe onpeaenenHus CL, Becbma
Lien1ecoobpasHbl M KAMHUYECKU nonesHbl [6]. OcTpoTa Bo3aencTaus,
TN NIEKAPCTBEHHOM GOPMbI, OAHOBPEMEHHDBIN NPUEM BHYTPb APYIMX
JIeKAapCTBEHHbIX MPErnapaTos, COMyTCTBytOLME 3ab0N€BaHUA U K-
HWUYECKMIA cTaTyC pebEHKa MOryT BAMATbL Ha ypoBeHb CLL B CbIBOpOTKe
KpoBu [16]. UT pomkHa onpesensaTbea 06LWMM KIMHUYECKUM COCTOSA-
HMEM MaLMEHTa, a He TOIbKO KOHUeHTpaumen CL, npu 3TomM KAMHWYe-
CKoe yxyaLleHue pebéHKa, aake Ha GOHe NasieHWs KoHUeHTpauum CL,
B CbIBOPOTKE KPOBW, ABAAETCA HEYAOBNETBOPUTE/bHBIM MPOrHO30M U
YKa3bIBAET Ha NoBblleHne KoHueHTpauwmm CL, 8 LLHC [6].

UT ocTPOro oTPABNEHUA CL,

Mocne NOATBEPKAEHUA UM MOJO3PEHUA AMArHO3a MHTOKCH-
Kauum CL, neyeHue petelr cnemyeT HayaTb HesameduTenbHo [6, 9].
UT pebEHKa AONMKHA NPOBOAWTHLCA B YCNOBUAX OTAENEHUA aHecTe-
3vonorun v peaHumauum (OAMP) ¢ npuBieYyeHMEeM KAMHUYECKOTO
ToKcmkonora OAUP (Il ypoBeHb) MAM CNELManncToB PerMoHa bHOro
TOKCMKonormyeckoro LeHTpa (Il yposeHb) [9, 21]. PekomeHayeTcs ro-
cnutanusmnpoBatb geteit 8 OAUP, eciv oHM NpUHAAM He meHee 150
mr/kr ACK [34]. Mpu noctynaeHnn HesameaMTENbHO HEOBXOAMMO
obecneynTb BEHO3HbIN [OCTYN, NpY TAXKENOM COCTOAHUM — KaTeTe-
pu3aumio modesoro nysbips [9]. MpPon3BoAMTCA NMOCTOAHHbIA MOHMU-
TOPUHT BUTaNbHBIX QYHKLMIA: YacTOTbl CEPAEYHbIX COKPALLEeHWUH, ap-
TEPUaNbHOMO [ABAEHUA, TEMMEPATYPbI TeNA, YaCTOTbl AbIXaTeNbHbIX
asuxkeHuit, Sp0O2 [9]. Mpwu HapacTaHWUKM HEBPOOTMYECKOW CUMNTOMA-
TWKM MOKa3aHa KOHCY/IbTaLMA HEBPOIOra U OKY/IUCTA ANA UCK/OYe-
Hua/noaTsepKAeHUA amarHosa OFM [9].

Cneupduyeckoro aHTUAOTA Npum oTpasaeHnm CLL, He cywecTteyet
[6, 21, 28]. HeotnoxHas nomoLub Npu MHTOKcMKauum CL, ocHoBaHa
Ha npombiBaHuK HKKT, obecneyeHnn afeKBaTHOTO AbIXaHWA U CTabu-
Nn3aumn Kposoobpaterus [9, 35, 36]. CopbeHTbl, MHDY3NOHHAnA Te-
panus, NOALLENAYMBAHME MOYM, MPUMEHEHME SKCTPAKOPMOPA/IbHbIX

LABORATORY DIAGNOSTICS

During emergency hospitalization of a child with suspect-
ed SC poisoning, a CBC, urinalysis, electrolytes, LFTs, coagulation
studies, and ABG are required [6, 28]. Additionally, the SC con-
centration in the blood is determined [6, 28]. Serial ABGs, coagu-
lation studies, LFTs, and RFT are performed at intervals of 6 hours
[3]. In severe SC poisoning, an elevated lactate level of >2.25
mmol/l and acidemia (pH <7.35) are noted [6, 33].

A nomogram was developed in 1960 by AK Done to estab-
lish a treatment threshold based on serum acetylsalicylic acid
levels [28]. However, the nomogram is currently not widely used
clinically due to serious limitations. For example, according to the
Done nomogram, the minimum time-concentration curve is 6
hours after ingestion. However, earlier SC determinations are rea-
sonable and clinically useful [6]. The severity of exposure, dosage
form, other concurrent medications, preexisting diseases, and
the child's clinical status can all impact serum SC levels [16]. The
choice of IC approach should be based on the patient's overall
clinical condition rather than solely on the serum concentration
levels of SC. In children, clinical deterioration, even when accom-
panied by a decrease in serum SC concentration, is associated
with a poor prognosis and suggests that SC concentration may
increase in the CNS [6].

IC MANAGEMENT OF ACUTE SC POISONING

Upon confirming or suspecting SC toxicity, treatment for
children should begin immediately [6, 9]. IT should be performed
in the anesthesiology and intensive care units (AICU) with the in-
volvement of a clinical toxicologist (level 2 critical care) or spe-
cialists from the regional toxicology center (level 3 critical care)
[9, 21]. Admitting children in the AICU is recommended if they
have taken at least 150 mg/kg of ASA [34]. Upon admission, it
is essential to promptly establish vascular access and, in severe
cases, perform bladder catheterization [9]. Continuous monitor-
ing of vital signs is performed: heart rate, blood pressure, body
temperature, respiratory rate, and Sp02 [9]. If neurological symp-
toms worsen, consulting a neurologist and ophthalmologist is
necessary to exclude or confirm CE [9].

Currently, no specific antidote is available to treat poison-
ing caused by SC [6, 21, 28]. Emergency care for SC intoxication is
based on gastrointestinal tract lavage, ensuring adequate breath-
ing and stabilizing blood circulation [9, 35, 36]. Adsorbents, infu-
sion therapy, urine alkalization, and extracorporeal treatments
are the primary methods for managing this type of poisoning in
pediatric practice [24].

Gastric lavage and sorbents

The effectiveness of absorption reduction (via gastric la-
vage) and gastrointestinal dialysis (for enhanced elimination) in
managing acute SC poisoning in pediatric cases is still debated
[2, 6]. When performing gastric lavage, it is important to con-
sider the clinical risk-benefit ratio, considering the possibility of
aspiration in children, especially with an impaired level of con-
sciousness [9, 18]. Induction of vomiting in children with acute
SC poisoning should not be avoided [27]. Currently, intestinal
irrigation or gastric lavage, regardless of the exposure time, is
not recommended [27]. However, if the child was hospitalized
after acute ingestion of enteric-coated aspirin, gastric lavage can
be considered [18]. Activated charcoal is recommended to be
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METO/I08 Tepanum — OTHOCAT K OCHOBHbIM MeToAMKam UT npu faHHOM
BUAE OTPaB/NeHUs B AETCKO NpakTuKe [24].

MpombiBaHMe }KenyaKa U copbeHTbl

Ponb cHueHWs abcopbumm (NpombiBaHWUE Kenyaka) v xeny-
[LOYHO-KULIEYHOrO AManu3a (YCUIEeHHOe BbiBEAEHME) Npu OCTPOM
oTtpasneHumn CLL B negmaTpuyeckon npakTMKe OCTAETcsA CMOpPHOM [2,
6]. Mpy NPOMbIBAHUM }KeNyAKa, B NEPBYIO 04epesb, BaXKHO y4YUTbIBATb
KNMHUYECKOE COOTHOLIEHWE PUCKA M NO/b3bl, NPMHUMAA BO BHUMa-
HME BO3MOXKHOCTb aCnMpaLmmn y AeTei, 0COOeHHO Npu HapyLweHun
YpOBHA co3HaHuWA [9, 18]. He cnemyeT caMoCTOATE/NLHO BbI3biBaTh
PBOTY Y A€eTel, UMetoLLMX ocTpoe oTpasaeHune CL [27]. B HacToswee
BPEMSA MPPUrALMA KULLEYHUKA UM NPOMbIBAHUE XKe/YAKa, B HE3aBU-
CMMOCTM OT BPEMEHU IKCNO3ULMK, He pekomeHaytoTes [27]. OfHaKo,
ecnun pebEHok bbln rocnuTanMsMpoBaH nocne octporo npuéma ACK,
MOKPbITBIX KMLLEYHOPACTBOPMMOM 0BONOYKOM, MOXKHO PacCMOTPETb
BO3MOXXHOCTb MPOMbIBAHMA Kenyaka [18]. AKTUBMPOBAHHLIN Yrob
pPeKomeHAyeTcs HasHayaTb cpasy nocne npuéma CL, BHYTpb, YTOObLI
YMEHbLWMNTb KONMYECTBO BCACbIBAEMOro nNpenaparta [2, 6, 18, 28, 37].
[aHHbIV copbeHT Hanbonee appeKTMBEH, CIN HAa3HAUUTL €ro B Te-
YyeHMe 2 yacos nocse akcnosmummn npuéma CLL [21]. Ucnonb3osaHue
MHOTOKPATHbIX 03 aKTUBMPOBAHHOTO YA NPU AaHHOM BUAE OTPaB-
JIeHUs ABNAETCA CNopHbIM [6]. OfHaKo Npuém TabneTok ¢ aHTepPOoCo-
NobUNbHOM 060/104KON MM MPONOHIMPOBAHHOMO AEUCTBUA ABAA-
eTcA GaKTOPOM pUCKa L/IUTENBHOTO HaxoXAeHuUa npenapata B KT
M OMnpaBAbIBAaET NPUMEHEHME aKTUBMPOBAHHOTO YA Y AeTel, faxke
6onee Yyem Yepes 2 yaca nocse octporo otpasneHns CLL [29].

NHdy3UOHHAA Tepanuna, KOPPEKLMUA INEKTPONUTHDIX

HapyweHuii u gucbanaHca KOC

[MNoBoNEMMIO NPU OCTPOM OTPABNEHWM Y AETEN U NOAPOCTKOB
CL, yacTo HeOOLEHMBAIOT, XOTA OHa JOCTOBEPHO yXyALwaeT 3dpdek-
TUBHOCTb NPOBOAMMON TEPANWM, CHUNKAET MOALLENAYMBAHNE MOUM,
yCyrybnser sanekTponuTHble HapyweHua u aucbanaHc KOC 3a cyér
MOBbILEHHOW NOYEYHOMN Pe30pPOLMM HATPUSA U IKCKpeLmmn Kaaus [6].
[eTam ¢ apTepuanbHOM TMNOTEH3MEN U CHUKEHHBIM 06BbEMOM BHe-
KNETOYHOM KMAKOCTY TpebyeTca MHTEHCUBHAA UHY3MOHHAsA Tepanus
[21]. PacTBOp PWHrepa mam u3oTOHUYECKMIA GU3MONOrMYECKUIA pac-
TBOP BBOAMTCA M3 pacdéTa 10-20 MA/Kr Te4eHWe nepsbIX 2 4acos C No-
cnesyoLLel KOPPEKTUPOBKOM ANA NOALEPKAHMA AMyPe3a Ha YPOBHE
1-1,5 mn/kr/uac [18, 21]. Mpwn OTCYTCTBUM remMOAMHAMMUYECKON CTa-
6UNBbHOCTH, AETAM MOXKET NOTPebOBaTbCA BA3ONPECCOpHan Tepanus
NS NOALEPKaHUA apTepuanbHoro Aasnenus [21]. Llenbto nHopysu-
OHHOM TEpPaNUK ABNAETCA CO34aHME 3YBONEMUM, @ He POpPCHPOBaHME
[Mypesa, KOTOpbIl CBA3AH C NOBbILUEHHbIM pUcKoM pa3suTua OPAC [6,
18, 21]. Npw nosiBneHnn OTM nnam OPAC HeobxoaMmo NPOBOAMUTS MNO-
BTOPHOE HeBPO/IOrMYeckoe 0bcneoBaHNe C COOTBETCTBYHOLLEN KOp-
PEKTUPOBKOW peXMMa BBEAEHUA KUAKoCTH [21].

CnenyeT u3beraTb auUMAEMUM, B CBA3M C YEeM HEMpepblBHOE
BHYTPMBEHHOE BBeAeHMe bUKapboHaTa HaTpUsA MOKa3aHo Aaxe npw
Hannunm Nérkoi ankanemmu [6, 18]. Cnabowénounblit pH KposK orpa-
HUYMBAET yBeAndYeHne KoHueHTpauun CL B LHC 3a cyéT cmelleHma
MOHHOro paBHoBecus CLL B KPOBM M YMEHbLIEHUA UX NPOXOXKAEHWUA
8 LHC [6, 18]. CnesyeT ucnonb3osatb 5% MtoKo3y ¢ bukapboHaTom
HaTpus, NPW 3TOM BO3MOXKHO bbicTpoe 6ontocHoe BBeaeHue [18].
Ocoboe BHVMMaHWe cnenyet yaenatb gobasneHuio rmoKosbl (10-15
MA/Kr), MOCKO/IbKY YTUAM3aLmMa rtoKo3bl B LIHC ysennumsaetcs, u
KOHL,eHTpaums mtoko3bl B LLHC MOXKET BbiTb HUMKE, YeM B CbIBOPOTKE
Kposu [6, 18]. dnektponuTbl n KOC cneayeT TWaTebHO KOHTPOAMPO-
BaTb, YTOObI NPEAOTBPATUTL NOTEPHD INEKTPOSUTOB M CNOCOOCTBOBATL
NOALLENAYMBAHMIO MOUM [6]. TMNOKaMEMMA UMEET MHOTOAKTOPHYIO
3TUONOTUIO, B CBA3M C YeM BHYTPUBEHHOE BBEAEHME NPEenapaTos Ka-
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administered immediately after oral SC ingestion to reduce the
amount of the drug absorbed [2, 6, 18, 28, 37]. This adsorbent is
most effective if administered within 2 hours after exposure to SC
[21]. The use of multiple doses of activated charcoal in this type
of poisoning is controversial [6]. However, taking enteric-coated
or prolonged-release tablets is a risk factor for the prolonged
presence of the drug in the gastrointestinal tract. It justifies the
use of activated charcoal in children even more than 2 hours after
acute SC poisoning [29].

Infusion therapy for correction of acid-base and fluid

and electrolyte disturbances

Hypovolemia in acute SC poisoning among children and
adolescents with severe complications is often underestimated;
however, it significantly worsens therapy effectiveness. It reduces
urine alkalinization and exacerbates electrolyte and acid-base im-
balances due to increased renal sodium resorption and potassi-
um excretion [6]. Children with arterial hypotension and reduced
extracellular fluid volume require intensive infusion therapy [21].
In pediatric patients, the initial administration should be 10-20
ml/kg of normal saline (0.9%) or Ringer's solution during the first
1-2 hours. Subsequent adjustments should be made at a rate of
1-1.5 ml/kg/hour to maintain diuresis [18, 21]. In the absence of
hemodynamic stability, children may need vasopressor therapy
to maintain blood pressure [21]. Infusion therapy aims to achieve
euvolemia rather than to induce diuresis, which carries a higher
risk of developing ARDS [6, 18, 21]. If CE or ARDS occurs, a repeat-
ed neurological examination should be performed with appropri-
ate adjustment of the fluid regimen [21].

Acidemia should be avoided. Continuous intravenous so-
dium bicarbonate infusion is also indicated in mild alkalemia [6,
18]. A slightly alkaline blood pH limits the increase in CNS salicy-
late concentration by shifting the ionization equilibrium of SC in
the blood to its charged form, which decreases the passage of SC
into the CNS [6, 18]. A 5% glucose solution with sodium bicarbon-
ate should be administered, and a rapid bolus may be appropriate
[18]. It is essential to focus on glucose supplementation because
glucose utilization in the CNS is increased, and the concentration
in the CNS may be lower than in the serum [6, 18]. Electrolytes
and acid-base status should be closely monitored to avoid exces-
sive electrolyte replacement and alkalinization [6]. Hypokalemia
has a multifactorial etiology. Therefore, intravenous potassium
supplementation (at a dose of 60 mEq/l) should be started as ear-
ly as possible [6]. It has been shown that normal to high-normal
serum potassium is believed to facilitate urinary alkalinization [6,
18].

Protecting the airway and maintaining respiratory

status

Patients experiencing severe toxicity cannot sustain respi-
ratory compensation for metabolic acidosis; however, hyper-
ventilation alone does not warrant tracheal intubation [6, 18].
Endotracheal intubation may be necessary for SC-intoxicated pa-
tients who exhibit a declining mental status or acute lung injury.
It should also be considered for those experiencing significant
and uncontrollable agitation [6, 38]. The short period of apnea
associated with endotracheal intubation can lead to a rapid de-
crease in pH, associated with the loss of normal or slightly alkale-
mic (7.45-7.50) blood pH, which causes the rapid distribution of
SC into the CNS [6, 21]. Administration of sodium bicarbonate by
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nus (B gose 60 MaKB/N) HEOBXOAMMO HauMHATb KaK MOMHO paHblue
[6]. MokasaHO, YTO HOPMaNbHbLIN WM BbICOKWUI YPOBEHb AAHHOTO
3/1EKTPO/INTA B CbIBOPOTKE KPOBW CMOCOOCTBYET MOZLLENAYMBAHMIO
moun [6, 18].

3awmTa AbixaTeNbHbIX NyTeil U NogaepKaHue

pecnupaTopHOro craryca

[eTtn ¢ TAKENOM MHTOKCcUKaumern CL, He MoryT noadepiKmeath
[bIXaTeNIbHY0 KOMMNEHCALIMI0 MeTaboAMYECKOro aLmna03a, XoTa cama
no cebe rMNepPBEHTUNALMA He ABNAETCA NMOKasaHWeM AnA UHTYBaumum
Tpaxeu [6, 18]. IHAOTpaxeanbHas UHTYOALMA MOXKET ObITb MOKasa-
Ha AeTaAM C yXyALleHuem ncuxmdeckoro ctatyca uam OPAC, a Takxke
NaLyeHTaM CO 3HaUYUTENbHbIM HEKOHTPONMPYEMbIM NCUXOMOTOPHbIM
B036y:KaeHuem [6, 38]. KopoTkuit Neproa anHo3, CBA3aHHbIN C 3HAO-
TpaxeanbHOM UHTybaLMEN, MOMKET NPUBECTU K BbICTPOMY CHUMKEHMIO
pH, 4TO BbI3bIBAET HAaKOMAEHME NOBbILWEHHOrO Konnyectsa CL, B LIHC,
CBA3aHHOTO C MoTeper HopmasibHOro Wau cnabouwénoyHoro (7,45-
7,50) pH kposwu [6, 21]. BeeseHne BMKapboHaTa HaTPUA BHYTPUBEHHO
60/110CHO B 403€ 1-2 Mr-3KB/Kr BO Bpems WHTybaLumn B KOJMYECTBe,
[O0CTaTOYHOM AnA nogaep:kanua pH kposu 7,45-7,5 B Tederme 30 mu-
HYT, ABNAETCA Pa3yMHbIM BapMaHTOM NOAAEPKKM B 3TOT KPUTUUECKUI
nepuog [6, 18]. [MnepeeHTUAALMIO Nepes UHTYDaLMel C NOMOLLbO
KNanaHHOW Macku cneayeT UCnob30BaTh y toboro pebéHka ¢ aumae-
MMEM, NOCKO/IbKY BO BPEMSA MHTYOaLIMMN MOMKHO 0XKMAATh AabHeNLe-
ro yxyawenus KOC [6, 18].

MIcKyccTBEHHAs BEHTUAALMA NETKMX MOXKET NoTpeboBaTbea npu
TAXENbIX dopmax oTpasneHus, BbipaxkeHHom OPAC n OTM [18, 28,
39]. KpaliHe Ba)KHO MOALEPHKMBATL MOBLILEHHYH MUHYTHYIO BEHTYU-
NAUMIO U HK3Koe PCO: (¥25 mm Hg B apTepuanbHolt Kposw) [3, 6, 39].
HeobxoAMMO NOMHUTb, YTO ceaauuna U/ManM MHAYKUMA MUOpenaKca-
LMW NPUBOAAT K 3a4ePKKE YINIEKUCIOTO ra3a v PecnmpaTtopHOMY aLim-
[103y W, TEM CaMbiM, MOTYT YCKOPUTb KMHUYECKoe yxyaLeHue [6].

MHble meToabl AETOKCMKALMYU

MoawenaymsaHme moum Ana yckopeHusa sbisegeHua CLL nou-
KaMMn MMeeT BaXHOe 3HaYeHue NPU IeYEeHNM Kak OCTPOM, TaK U Xpo-
HWYECKOW MHTOKCMKauuu [40, 41]. CU, dunbtpytotcs B KAyOOYKax u
NOABEPratoTCA Kak peabcopbuymm, Tak 1 CEKPeLMm NPOKCUMabHbIMM
KaHanbuamu [21]. Korga pH moum meHbLue pH KpoBM, HeamccoLmumpo-
BaHHasA CaNMLMI0BasA KAC/I0Ta YacTUYHO peabcopbumpyeTcs 3a CHET He-
noHoreHHon anddysum [21]. U, Ha0bOPOT, MOHU3UPOBAHHbIE GOPMbI
CL|, 3apepku1BatoTca B MpocBeTe KaHanbLes, Korga pH moun npesbl-
waeT pH Kposwu [21]. Bbino NOKa3aHO, YTO UCKYCCTBEHHOE NOBbILLEHME
(nopwenaunsaHme) pH moum ¢ 6,1 fo 8,1 ysenmumsaet kampeHc CL, B
10-18 pas [21, 36, 40, 41]. BrukapboHaT cnocobceTeyeT BbiBegeHuio CL,
noYykamu, 0cobeHHO Korza 3HadeHusa pH mouwm gocturatot 7,5-8,7 [9].
CnesyeT UCNoNb30BaTb BHYTPUBEHHOE (HE MepopanbHOe) BBeaeHUe
6uKapboHaTa HaTpua [6, 21]. OBbIMHO MCMONb3yeMblii pacTBop ANA
BHYTPUBEHHOTO BBeAEHWs cocTouT U3 1 1 5% rtoKo3bl, K KOTOpomy
fobasnstotca Tpy amnynbl no 50 ma 7,5 nam 8,4% 6ukapboHata Ha-
Tpua (scero 132-150 maks) 1 30-40 MaKB x0puaa Kanus Ha 1 aunTp [6].
Mcnonb3yemas cMech y AeTeit BBoAWTCA B Ao3e 10-15 Ma/Kr, npu sTom
CKOPOCTb MHPY3MM A0MKHA ObiTb AOCTaTOYHOM, YTODObI 0BecneynTsb
aunypes 2-3 ma/kr/y, a pH moun gonskHa 6biTb Bbiwwe 7,5 [6, 21]. OaHa
U3 cTpaTervit onpeaeneHns MOMeHTa NpeKpaLleHus noaLenaymsa-
HUA MOYM COCTOUT B TOM, YTOObI [OKAATHCA ABYX NOC/EA0BATENbHBIX
KoHUeHTpauumi CLL B CbIBOPOTKE KPOBM, KOTOpble CTaHyT MeHee 300
mr/n (2,17 mmons/n) [21, 40]. Henb3s 3abbiBaTb 0 TOM, YTO, KOTAa NoA-
LeaunBaHMe MOYM NPeKpaLLaeTcs, NosbllleHne KoHueHTpaumm CLL
B CbIBOPOTKE MOXET MPOU30MTU U3-33 NepepacnpefeneHuns B TKaHAX
WK 3a4ePKKM BcacbiBaHua B KT [5].

intravenous bolus (at a dose of 1-2 mg-Eq/kg) at the time of intu-
bation in a sufficient quantity to maintain a blood pH of 7.45-7.50
over the next 30 min is a reasonable management option during
this critical period [6, 18]. Bag valve mask hyperventilation should
be employed in any acidemic patient, as further deterioration in
acid-base status can be expected during intubation [6, 18].
Mechanical ventilation may be required in severe poisoning,
pronounced ARDS and CE [18, 28, 39]. It is essential that the in-
creased minute ventilation and low PCO: (~25 mm Hg in arterial
blood), usually seen with SC intoxication, are maintained [3, 6,
39]. It is necessary to remember that sedation and/or induction
of muscle relaxation lead to carbon dioxide retention and respi-
ratory acidosis and, thus, can accelerate clinical deterioration [6].

Enhanced elimination

Alkalinization of urine to accelerate the excretion of SC by
the kidneys is vital in treating acute and chronic intoxication [40,
41]. SCs are filtered in the glomeruli and undergo reabsorption
and secretion in the proximal tubules [21]. When urine pH is less
than blood pH, the undissociated salicylic acid is partially reab-
sorbed by nonionic diffusion [21]. Conversely, ionized SCs are re-
tained in the lumen of the tubules when urine pH exceeds blood
pH [21]. It has been shown that urine alkalinization to a pH of 8.1
increases SC clearance by 10-18 times [21, 36, 40, 41]. Bicarbon-
ate promotes the excretion of SC by the kidneys, especially when
urine pH values reach 7.5-8.7 [9]. Intravenous (not oral) adminis-
tration of sodium bicarbonate as a crystalloid preparation should
be used [6, 21]. One commonly utilized intravenous solution con-
sists of 1 litre of 5% glucose to which three 50 ml ampules of 7.5
or 8.4 % sodium bicarbonate (for a total of 132-150 mEq) and 30-
40 mEq of potassium chloride per liter are added [6]. The mixture
used in children is administered at a dose of 10-15 ml/kg, with
the infusion rate sufficient to induce a urine output of 2-3 ml/kg/h
and with urine pH above 7.5 [6, 21]. One strategy for determining
when to stop urine alkalinization is to wait for two consecutive
serum SC concentrations to be less than 300 mg/| (2.17 mmol/I)
and decline [21, 40]. It is important to note that when urine al-
kalinization stops, serum SC concentration may increase due to
tissue redistribution or delayed absorption in the gastrointestinal
tract [5].

Reaching the target urine pH can be challenging in meta-
bolic acidosis, hypobicarbonatemia, hypokalemia, renal failure,
and predominant respiratory alkalosis, contributing to hypobi-
carbonatemia. Additionally, intravenous fluid depletion or vol-
ume limitation, such as in children with CE and/or ARDS, further
complicates this [6]. A potential complication of this therapy is a
decrease in plasma ionized calcium, leading to tetany [21]. Hypo-
kalemia is common and may be exacerbated by alkaline diuresis,
particularly if the child has not been adequately resuscitated [21].
If diuresis is adequate and there is no evidence of acute kidney
injury, 40 mmol of potassium equivalent per liter of fluid may be
added to help correct the electrolyte deficit [21, 42].

Hemodialysis (HD) is highly effective for treating patients
with SC toxicity because an increased portion of free SC is pres-
ent in the serum once protein binding reaches saturation [6,
18, 21, 28]. Readily dialyzable salicylic acid was one of the first
compounds removed via HD during early 20t century trials [23].
The small size, low volume of distribution, and absence of tissue
binding make SC an ideal substance for dialysis [21]. HD can also
correct the acidosis and electrolyte disturbances caused by SC
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[LlocTuKeHMe LeneBoro 3HauYeHnsa pH MoUm MOXKeT BbITb 3aTpya-
HEHO B YCI0BMAX MeTabonMyeckoro aumzaosa U runobukapboHare-
MUU, TUMOKAZIMEMMU, MOYEYHOW HELOCTATOYHOCTH, NpeobnasatoLLero
pecnupaTopHOro askano3a (KOTOpPbIi TaKMKe Bbl3blBaeT rmnobukap-
60HATEMMIO), UCTOLLEHMA UM OrpaHMYeHnA 06bEMa BHYTPUBEHHOTO
BBELEHMA XMAKOCTM (Hanpumep, y aeteit ¢ OTM u/wan OPAC) [6].
MOTEHUMANbHBIM OCNOXHEHMEM 3TOM Tepanuu ABAAETCA CHUXKe-
HUE YPOBHSA MOHM3MPOBAHHOTO Ka/sbLMA B Miasme, npusogaliee K
TeTaHuu [21]. YacTo HabnogaeTca rMnoKaamemms, Kotopas MOXKeT
YCUAMBATLCA NPY LWENOYHOM AMypese, 0COBEHHO ecn PebEéHKy He
npoBoamMnach afeKBaTHaa MHOY3MOHHan Tepanua [21]. Ecam anypes
[LOCTaTOYHBIN U HET MPU3HAKOB OCTPOTO MOBPEXKAEHUA NOYEK, MOXKHO
£06aBUTb 40 MMO/b KaNns Ha Kaaplil INTP pacTBopa, YTobbl MOMOYb
YCTpaHUTb AedULMT faHHOrO 3nekTponuta [21, 42].

femogmanus (Tf) oyeHb apdeKTMBEH NPU IEYEHUM NALMEHTOB
c otpasnenunem CLL [6, 18, 21, 28]. /lerko nogaatowasca anannsy ACK
6bl1a OAHUM U3 NEPBbIX COEANHEHMIA, YAANEHHbIX C MOMOLLbIO [ ewwé
B Havyase XX Beka [23]. Hebonbliol 06bém pacnpeaenerus CLL v oT-
CYTCTBME WX CBA3bIBAHMA C TKAHAMM AenatoT [[] naeasbHbIM METOAOM
AN uX yaanenus [21]. [ Takxe MOXKeT YCTPaHWUTb aLmnao03 U HapyLle-
HWA SNEKTPOANUTHOTO banaHca, Bbi3BaHHble oTpasaeHnem CLL [18, 21].
MoAuenaunBaHme MoUM CnedyeT HaumMHaTb Cpasy Npu NOAroTOBKe K
Il v npoZonKaTb BO Bpema Bcelt npoueaypsb! [6, 21]. Mokasanusa K [,
BapbMPYIOT B 3aBUCMMOCTU OT BO3pacTa pebéHKa, KoHueHTpauum CLL B
CbIBOPOTKE, COMYTCTBYHOLLErO NPMEMA BHYTPb APYrMX NPenapaTos Uin
HannumnA ConyTcTBYIOLLMX 3ab0neBaHuit [6]. [, pekomeHayeTca npwu
KoHueHTpaumsax CL >100 mr/on (6,5 mmonb Ha simtp) [21]. [daHHbii
nopor ansa Hayana Il ocobeHHO BaXkeH AN AeTel C OCTPbIM OTpaB-
nennem CLL, NOCKONbKY B NEPBble HECKONbKO YacoB MOCAE MHTOKCHU-
Kauuu AaHHOW rpynmnoi npenapaTtos, KAMHUYECKMe CUMMTOMbI MOTYT
6bITb ewWweé HesHaumTeNbHbIMKM [21]. T/l NOoKasaH Npu oTpULATENbHOW
AMHaMKMKe Y pebEHKa: Npy U3MEHeHUM ncuxmyeckoro cratyca (OrM)
1 runokcemun (OPAC) [9, 21, 23]. Hanbonee ybeanTenbHbIM NOKasa-
HUEM K 3KCTpaKoprnopanbHoM Tepanuu npu otpasneHunn CL, sasnsert-
CA NPOrpeccupytoLLas TOKCUMYHOCTb, HECMOTPS Ha COOTBETCTBYIOLLEe
MeAMKaMEHTO3HOE NleyeHne (Hanpumep, BHYTPUBEHHOE BBeAEHMe
6ukapboHata HaTpus) [3, 18, 23].

3AKNIOMEHUE

OcTpoe oTpasneHue CL, y geteit M NogpoCTKOB ABASETCA pac-
NPOCTPAaHEHHbIM ABNEHMEM B COBPEMEHHOMN TOKCUKONOTMYeCKow
NPaKTUKe, HECMOTPA Ha OrPaHUYEHMA U NPOTUBOMNOKA3AHMA NPUEMA
[laHHOM rpynnbl NpenapaTos B AeTCKOM Bo3pacTe. OnucaHHas TOKCK-
Konormyeckas nNpobaema Bbi3blBaeT TAXKENbIE KAMHUYECKME MPOAB-
JIEHVA C PUCKOM Pa3BUTUA IETANIBHOMO UCXOAQ, YTO obycnaBanBaet
MOWCK NyTel K YNYYLIEHUIO KauyecTBa HEOT/IOXKHOMN NMOMOLLM B Neau-
aTPMYeCcKoM NpakTuKe. YETKOe 3HaHMe 1 NOHUMaHWe anroputmos UT
C aKLIEHTOM Ha 0COBEHHOCTH [ETCKOTO OpraHM3ma AO/IKHO YyYLLIUTD
KauecTBO MeAULMHCKOWM MOMOLLM MPU AAHHOW TOKCUMKONOTMYecKow
npobneme B NeanaTpMUeCcKo NpaKTUKe.

poisoning [18, 21]. Urine alkalinization should be initiated while
preparing for HD and continued during this procedure [6, 21].
Indications for HD vary depending on the child's age, serum SC
concentration, concomitant oral medications, or the presence of
comorbidities [6]. High SC concentrations warrant extracorpore-
al treatment regardless of signs and symptoms >100 mg/d! (6.5
mmol/l) [21]. This threshold for the initiation of HD is especial-
ly important for children with acute SC poisoning since, in the
first few hours after intoxication with this group of drugs, clinical
symptoms may still be insignificant [21]. HD is indicated in chil-
dren with a declining condition, accompanied by a deterioration
in mental status related to CE and hypoxemia caused by ARDS [9,
21, 23]. The strongest indication for extracorporeal therapy in SC
poisoning is ongoing toxicity despite adequate drug treatment
(e.g., intravenous sodium bicarbonate) [3, 18, 23].

CONCLUSION

Acute SC poisoning is a common issue in children and ad-
olescents despite existing restrictions and contraindications for
their use in pediatric populations. This toxicological challenge
can result in severe clinical manifestations and poses a significant
risk of death, underscoring the need to improve emergency care
quality for young patients. A thorough understanding of IC man-
agement protocols while paying particular attention to children's
unique anatomy and physiology can enhance the quality of medi-
cal care for this serious issue in pediatric practice.
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