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CboebHa Tokcukonorusa
dyHOamMeHTarnHa TOKCUKOMNOorus

[MpodrecnoHariHa TOKCUKOSOrms
[leckpunTruBHA TOKCUKOSOIMNS
Ekonorn4yHa Tokcukonorusa
PerynaTtopHa TOKCUKOSIOrms
BoeHHa ToKcuKkonorus
[TpnnoXxHa TOKCMKONOrug
KakBo e

KnnHnyHa Tokcukonorms

TOKCuKosnormara?

HAYKA, N3YYABALUA BPEOHUTE E®EKTU/Bb3OEUCTBUA
B PE3YNTAT HA JEUCTBMETO HA PA3JIMYHU BELLECTBA
BbPXY XUBUTE OPTAHU3MU




OCHOBHU NOHATUSA

- OTPOBA — BeLWeCcTBO, KOETO nonagHarno B XUBUSA OpraHn3bM, MOXe

Oa npeausBuka BpeaeH 3a buonormyHata cuctema eekT, CepuosHo
yBpexaamkm yHKUMSTA Ha OpraHM U CUCTEMW UNW NPEeAN3BUKBALL
CMBpPT

- KCEHOBUOTUK (Xn) — BCAKO 4yXOO Ha opraHM3Ma BeLLECTBO,

nonagHasno B HEro

- TOKCUH — OTpOBHO BELLECTBO OT PacCTUTENEH, XUBOTUHCKU WIN

MUKpoOunaneH nponsxon

- TOKCUKAHT — oTpoBHO BewlecTBO, pe3ynTtaT OT OEeWHOCTTa Ha

YOBEKaA, KOETO yBpexXada bunonormn4yHarta cuctema

- OTPABAHE/MHTOKCUKALIUA — ©OonectHO CbCTOsiHME  Ha

opraHun3ma, npu4YNHEHO OT rNnonagaHe Ha oTpoBa B HEIo



AHamMHe3a — oeTanneH pasnuT
- OBGEeKTMBHO CbCTOsSIHUE

- ,,bbp3n TectoBe” — GUONOrMYHU TEYHOCTU, N3AULLAH Bb3AYX,

KO-OKCUMEeTpUS

OoLwn
NPUHUMNN Ha

- JTabopaTtopHa U MHCTPYMEHTanHa gnarHocTmka

- JleyeHune — OeKOHTaMUnHaund, CtomaluHa npomMmBKa, O4YUCTUTETTHU
ONarHoCTuKa P

N J1IeHEHUNE

cpencTBa
- AHTMOOTHa Tepanusa 1 CUMNTOMaTUYHO NevYeHne

- EkcTpakopnopanHu MeToam Ha nevyeHune — xemoamanmaa,

kapboxemonepdyy3us u ap.

* KoHTpon v HabntogeHne
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AHTUXKONMAHEPITAYEH/XONMHOJIMTUMEH
TOKCULOAPOM

Vital Signs

B Mental Pupil  Bowel
Bp HR R Status Size  Sounds Skin Other

Ory, red, Ory mucous membranes

Anticholinergics /A A ~f+ A Delirium 1) . .
warm urinary refention

BP (blood pressure) — kpbBHO HansraHe; HR (heart rate) — cbpaedeH putom; R (respiratory rate) — guxarenHa yectota; T
(body temperature) — TenecHa Temneparypa; mental status — ncuxmyecko cbcTosAHME; pupil size — pasmep Ha 3eHuuaTa;
bowel sounds — 4ypeBHa nepuctanTuka; skin - Koxa @



MAD AS A HATTER = HapylleHWs Ha ncuxuvHusa crtatyc — |Anticholinergic Toxidrome ~u:ras;oes_e&~
ypert ermia

xanwounHaumn, Bb3dyna
BLIND AS A BAT = mngpuasa
RED AS A BEET = 3ayepBeHa KoxXa 1 nuraBuum

“Blind as a Bat”

™) “Mad as a Hatter”
= HOT AS ADESERT = xuneptepmMmusi, Taxvkapaus confused
= DRY AS A BONE = cyxoTa Ha KoXaTta v nuraBmumTe @/’ “Dg;;zg;ne"®
dilated pupils \ PrC :
= HaMalJieHa MOTOPWMKa Ha YPpEBHNA TPAKT (KOHCTMI‘IBLI,VIFI) (mydriasis) o AIDSOLINISEon
" sl g’ ~ _ .’ objects
“Red as a Beet” /? ‘ | : taZhycardia
flushed skin é - W | absent bowel
1Y sounds

aTponuH, aHTUXUCTaMWHM OT MbPBO [MOKOMeHne (XnoponupamuH,
OVMEHXNOPUHAT, n ap.), NPOTMBOENUIENTUYHU cpencrtea
(kapbamasenuH), aHTUncuxoTnumn/HeBponenTuumn (xnopnpomasuH,
ofnaHs3anuH, KBeTuanuH, Xxanonepugon W Ap.), pacteHuma (TaTtyn
/ckononamuH/, nygo 6une /atponuH/ v ap.), TPULUUKNUYN aHTUOENPECAHTU
(QMUTPUNTUNMH, KITOMUMPAMUH U T.H.), ...




XOJIMHEPIUMYEH TOKCUMOPOM

Vital Signs

B —— Mental Pupil  Bowel
Bp HR R Status Size  Sounds Skin Other

Salivation, lacrimation
Diaphoretic urination, diarrhea,
broncharrhea, paralysis

Normal to i

Cholinergics =+ =+ ~=[A depressed

BP (blood pressure) — kpbBHO HansraHe; HR (heart rate) — cbpaedeH putom; R (respiratory rate) — guxarenHa yectota; T
(body temperature) — TenecHa Temneparypa; mental status — ncuxmyecko cbcTosAHME; pupil size — pasmep Ha 3eHuuaTa;
bowel sounds — 4ypeBHa nepuctanTuka; skin - Koxa @



= MMO3a U 3aMbIMNEHO BMXOaHe
= Bpagukapouns

= BpoHXxopest n BPpOHXoCcnasbMm

= Jlakpumaumsa, canmeauus, anadgopesa
= 00OBbPKAHOCT, TPEBOXHOCT

= TPEMOpP, CBETOBBLPTEX

= agmMHamMmus

= netaprus  (ObnOOK M MpoabiPKUTENEH CbH WU Ha
©e34yBCTBEHOCT, KOATO ro Hanogobsisa)

* UIHKOHTUHEHLMS Ha YpUHa 1 auapus
= rageHe, nNospwblLaHe

Cholinergic Toxidrome

doocopopraHnyHK CbeaVNHEHUS (POC), kapbamaTu,
nunokapnuH, rbu (Hanp. 4YepBeHa MyxoMopka /MyckapuH/),
HUKOTUH, (OU3OCTUTMUH, ranaHTamMuH, ...

sweating
(diaphoresis)

pin point pupils
(miosis)

frothing at

the mouth ™ —~—__"

(salivation & bronchorrhea)

crying
(lacrimation)

running nose
(rhinorrhea)

vomiting
(emesis)




OMNOCMLEH TOKCULOAPOM

Vital Signs

—_— Mental Pupil  Bowel
Bp HR R Status Size  Sounds Skin Other

Opioids Vv v ¥ v Depressed W Vv Hyporeflexia

BP (blood pressure) — kpbBHO HansraHe; HR (heart rate) — cbpaedeH putom; R (respiratory rate) — guxarenHa yectota; T
(body temperature) — TenecHa Temneparypa; mental status — ncuxmyecko cbcTosAHME; pupil size — pasmep Ha 3eHuuaTa;
bowel sounds — 4ypeBHa nepuctanTuka; skin - Koxa




= XUMOTEH3Ud
= Bpagukapaus

= MMo3a

= 3aTpyaHeHa MUCIIOBHA OENHOCT
= COMHOJIEHTHOCT, COrnop, kKoma

= anatma (CbCTosiIHME Ha 6e3pasnnune U HeakTUBHOCT,
Xapaktepmampawo ce C nunca Ha 4YyBCTBUTEMNHOCT U
€MOLIMOHAaNHOCT)

= Xxmnopedonekcms

= 3abaBeHa YpeBHa nepuctanTmka (KoHcTMnaums)

= pecnmpaTtopHa genpecusa n pecnmpaTopeH apect
= TONepaHc Npu npegxoxagalia cucteMmHa ynotpebda

XEpPOUuH, onnmonaHn aHanretTnun (MOpCbVIH, TPaMagor, CbeHTaHI/IJ'I,
OKCWMKOAOH, ﬂeTI/I,D,I/IH), KOOEWH, ,EI,eKCTpOI'IpOI'IOKCI/Id)eH,

Opiate Toxidrome KL0SS2ndBRUCE.com

somnolence decreased

AMS respiratory

pin point rate :

~ release
< Pupils 2

(miosis) potcves

time

Be cautious
decreased for uncapped
bowel needles/syringes
sounds  in pockets.

track mark
abscesses

possible

rhabdomyolysis or  hypotension
compartment hypothermia
KLOSS 21 SBHRUME.com andBRUCE.com




CUMIMNATOMMMETUYEH TOKCULOAPOM

Vital Signs

- Mental Pupil  Bowel
Bp HR R Status Size  Sounds Skin Other

Sympathomimetics A () 0 0 Agitated <) < Diaphoretic Tremar, seizure

BP (blood pressure) — kpbBHO HansraHe; HR (heart rate) — cbpaedeH putom; R (respiratory rate) — guxarenHa yectota; T
(body temperature) — TenecHa Temneparypa; mental status — ncuxmyecko cbcTosAHME; pupil size — pasmep Ha 3eHuuaTa;
bowel sounds — 4ypeBHa nepuctanTuka; skin - Koxa @



= XUneprteH3nd

= TaxuKapous,
YCIOXXHEHNe

= Muapuasa

= XMNepTepMns 1 Xmneprnupekcus
TenecHata Temnepatypa Hag 41 °C)

= guadpopesa ¢ nocnenpalla gexvaparaums

= ICMXOMOTOPHAa  Bb3Oyoga —  axuTtauuss  (cunHa
eMoLuMoHanHa Bb30yaa, CbhpoBogeHa C YyBCTBO Ha
TpeBora n cTpax), napaHosi, rpyoBe

= TPEMOP

paboomuonusa (MYCKynHO yBpexaaHe, npeansBukBallo
6bLOpeyHa HedoCTaTbYHOCT)

€BEHTYyallHO TaxnapuntTMmma KaTto

(noBuwaBaHe Ha

MeTUJldeHUaaT, KOKauH, amdeTaMuH, MeTaMmbeTaMuH, 3,4-
MeTuleHAUOKcUMeTaMpeTaMuH (MDMA, ekcras3u), OueTunamumg
Ha nu3deprnHosata kucenuHa (LSD), d¢enuukauaun (PCP),
enruHeppUH, eQepHH, ...

Sympathomimetic Toxidrom@L0ss=n<BRUCE.com

flight of adeas "

dilated puplls<

! (mydriasis)
hypertension -

\pressu red

. speech
tachycardia

_ \ \ / breakdown of muscle
bowel sounds \, | (rhabdomyolysis)

normal

kicking legs
(hyperreflexia)

KL0SS21dBRUCE.cOm ™ KL0SS2ndBRUCE.com




CEOATUBHO-XMIMHOTUYEH TOKCUAOPOM

Vital Signs

e Mental Pupil  Bowel
BP HR R Status Size  Sounds Skin Other

Ethanol & " /¥ Oepressed, /s

) : v : v . Hyporeflexia, ataxia
Sedative Hyponotics Rgitated o

BP (blood pressure) — kpbBHO HansraHe; HR (heart rate) — cbpaedeH putom; R (respiratory rate) — guxarenHa yectota; T
(body temperature) — TenecHa Temneparypa; mental status — ncuxmyecko cbcTosAHME; pupil size — pasmep Ha 3eHuuaTa;
bowel sounds — 4ypeBHa nepuctanTuka; skin - Koxa @



bpagukapans

= XMNOTEH3MS

= 3a0aBeHa peu

= 00ObpKBaHe

= COMHOSIEHTHOCT, NOBULLEHA cegauus
= aTakcus

= fleTaprus

= MyCKynHa cnaboct n xmnopedrneKkcus
= pecnupartopHa genpecus

\
|

= KOMaAa . ‘ / ; -~ | y
: > ; L..;.\\_:
i " g & . iy o '

A ".).; = discoordinatio
; . (ataxia)

bapouTypaTH, OeH304ua3eNuHH,  €TaHoJI, Z-JIeKapCTBa
(30muKJIOH, 30JIIUJIEM, 3a/I€NJIOH), Y-xuapokcuoytupat (GHB),
b6akJiodeH, XJI0paAJXUAPAT, ...




CEPOTOHMHOB CUHLOPOM VS. HEBPOJEMTUYEH
MAJIUFHEH CUHOPOM

SEROTONIN 0 NEUROLEPTIC
SYNDROME MALIGNANT SYNDROME

What 4ime 15 $he
Cireps Coming?
In a few minates? T heard +he circus
15 coming in 30 days,

' Haloperidol

Selegiline Meperidine




= 3a4epBeHa Koxa, anadopesa, xmneptepmus (>40°C) u
Taxmkapaus

= Muapvasa

= NCUXOMOTOpPHA Bb3byaa (XMNepakTUBHOCT) —
MWOKMNOHYC (CbCTOAAHME Ha BHe3arHW, HEBONEBU U
HEPUTMUYHN KOHTPaKUMM Ha MYCKynuTe, cnasmm u

Serotonin Syndrome

| i N m |
o satsmy nstabity Hyperactivity Sauses
o SSRI
confusion hyperthermia hyperkinesia Lithium
iy tachycardia hyperreflexia Meperidine
agitation mydriasis ) v Triptans
trismus q MAOI
lethargy diaphoresis myoclonus Cocaine
coma Czumsi:ian: ; cogwheel SSRI + MAO' V.
diarrhea rigidity t Risk

bonka), xuneppednekcma  (OONecTHoO  ycuneHu
pedonekcu), Tpemop

= IPOMAHA B MNCUXUYHUA CTaTyC — TPEBOXXHOCT,
obbpKBaHe, aXxutauusi, Ae3opueHTauusa, genup

= pabgomunonusa

= MbpYOBE

= CbpAe4YHO-CBHAOB Kosarc

OEeKCTpoMeTopdoaH, onuouaHu aHanreTuum (beHTaHun,
neTuaviH, Tpamagon, wMetagoH), adnTtugenpecanHtn (MAO-
nuxmoutopu, TCA, SSRI), npotuBoenunenTuyHn cpeacrTea

(kapbamasenuH, BannpoeBa KUCenunHa), KOKauH, amMdeTamMuH,
metampetammd, MDMA, LSD, xbnt KaHTapumoH (St John’s
Wort), ...

this has Diaphoresis, Nausea and Vomiting

Similar to Anticholinergic OD. However,
I'm dry as a bone and she’s hot and wet!

R

Treatment
Cyproheptadine

5HT 2a

Agonism




= 0ObpKBaHeE, NneTaprus

= Anadpopesa, XMNnepTepMmusi, Taxmkapausi, XMNepToHUS,
TaxmapuTMus

= “onoBHa” MYCKYJTHa PUrMOHOCT (BLENEeHEHOCT,
CKOBAHOCT Ha MYCKYNMTE W U3Pa3eHO MYCKYMHO
CbMNPOTUBIIEHNE CNPAMO NACUBHU OBMXEHUSA)

= OUCTOHUA (OBuraTesiIHo pPasCTPOWUCTBO, MNPU  KOETO
MYCKynuUTe Ha TANOTO Ce CbKpaliaBaT HEBOSIEBO,
npean3BMKBanKM NOBTaAPALLIM Ce CrbBaHe, pa3rbBaHe U
yCyKBaLLM OBUMXXEHUS Ha TANOTO U KpanHULMUTE, KaKTo U
TOHWUYHO (MPOOBLIMKUTENHO) U3KPUBABAHE Ha 4vacT OT
TAMOTO)

= aKuHe3nsi  (HEBb3MOXHOCT 3a U3BbpLUBAHE Ha
OBWKEHME)

= MYTU3BM
* WHKOHTUHEHLMS
= CTYMNoOp 1 Koma

aHTVIFICVIXOTVILI,I/I/HeBpOJ'IeI'ITVILI,I/I (xanonepm,qon, XINopnpomMa3nH,
KnosanwmH, apununpasorsn, orflaH3arnmH, KBetuarimH, pmucnepuaoH,
TMopuaasnH, amucynnpuag um T.H.), dHTUemMeTnuu (,D,pOﬂepI/I,EI,OJ'I,
MeETOKIonpamMmuna, I'IpOMeTa3VIH),

Neuroleptic Malignant Syndrome (NMS)

& | was started on an Differential DX:
Antipsychotic 2-10

days ago.

g8
% Temp
p—
Autonomic||
Ins"'abi l H‘y

& “In Parkinson’s disease, when a dopaminergic drug
is stopped, the patient can present just like NMS!




OoLwn
NPUHUMNN Ha

anarHocTuka
N nevyeHue

AHaMHe3a — geTtanreH pasnuT
OOBEeKTUBHO CbCTOSAHME

,Bbp3n TectoBe“ — BMONOrMYHN TEYHOCTU, U3ANLLIAH Bb3OYX, KO-

OKCUMETpUS
NabopaTtopHa 1 MHCTPYMEHTanHa AnarHocTmka

JleyeHne — peKOHTaMuHauUuunsA, CTOMaLLUHA NMPOMMUBKa,

O4YUCTUTESTHUN CcpeancTBa
AHTMOOTHA Tepannd n CUMNTOMaTU4HO JNnevyeHue

EKkcTpakoprnopanHu MeToam Ha fie4yeHue — xemogmanusa,

Kapb6oxemonepdy3una n ap.

KoHTpon n HabnoaeHune



Nota Bene!

PeaHnmaunoHHUTe MmeponpusaTus ca c
npuopuTeT CNpsAMoO cneundunyHn
MepPKU 3a nevyeHue!



Figure 11.6. Proportion of drug-induced deaths with opioids mentioned, 2023
or most recent available data

[an Ha CMBbPTHU Cryyaun, Npu KOUTO ce
cnomeHaBat onnongm (2023r.):

EC -74%
Bbunrapusa — 87.5%
[an Ha CMBbPTHU criyvan, Npm KOUTO ce

criomeHaBaT b6eH3oanasenuHun (2022r.):

Bbunrapua — 7%

N3To4HUK: EBpoOnenckn goknag 3a
HapkoTuuute 2024-2025r.

Share with opioids (percent)
B ]

25 50 75 100



AH CY OM T 3eHunum Onacopesa un

OnuoupeH l l i i l - i
aHTNOoT NALOXONE
AencTene HeceneKkTMBEH ONMoOnaeH aHTaroHUCT
OnunounaHa — ,
NPUIOXEHNe i.v., i.m., s.c., p.o., i.n.
NMHTOKCUKaLUWNA
Ha4arno Ha gencreue 2 MUH. (i.v.); 2-5 MuH. (i.m.)

Bb3pacTHU: 30-90 MuH.

BpeMe Ha Nony>XnsoT
P y HOBOpOAEHU: 3-4 .

0.4-2 mg, MOXe Oda ce NoBTaps Ha BCEKN

o3a (i.v. 2-3 MUH. TMraHe Ha 10 m
[1OKCOH WZF ao3sa (i.v.) 3 [0 aocturaHe Ha 10 mg
HAJ O o sroven pasrace Mpw 3aBucumoct 0.1-0.2 mg
0.4 mg,f:,:,:c:::s <WOpOXTIOPUO
40 amnyrm ot 1 m! PastBop 3ai.v., i.m., s.C.

HariIM4HOCT B Ebnrapvm

B koMOUHMpPaHN nekapcTBEHU NPOOYKTM

sPolfaSA

| Work ‘Warsaw, M1onu

@ 22/24 Karolkowa Street; 01-207



AH Cv oM T 3eHunum Ounachopesza un

CepaTusHoO-

XUMNHOTUYEH l l ~L '/i = l -
aHTngoT FLUMAZENIL (ANEXATE)
aencreuve anocTtepuyeH aHTaroHUCT
beH3oanasennHoBa — _
NPUIOXEHNe iv.,, i.m., s.c., i.n.
NMHTOKCUKaUUNA
Ha4arno Ha gencreue 1-2 MuH. (i.v.); 2-5 MuH. (i.m.)
BpeMe Ha Nomny>XmBoT Bb3pacTHu: 47-71 MUH.

0.2 mg, npu nunca Ha edekT owe 0.3 mg,
cnep koeto 0,5 mg npes 30 cek. oo
po3sa (i.v.) aocturaHe Ha 3 mg/h.
MpoobmkutenHa nHgysua 0.2 — 1 mg/h
Mpwn 3aBucumoct 0.1-0.2 mg

PastBop 3ai.v., i.m., s.C.

Hann4HocT B bbrirapud
B KoMBunHMpaHu nekapcTBeHM NPOAYKTH




- be3uBeTteH ras, 6e3 mmpuc
- HenbnHo ropeHe Ha opraHn4YHM MaTepunanm
- Moxxapwu, nsropenu razoBe, ra3oBu MHCTanNaUmn

- Boan Ao knetbyHa XUNOKCUSA N UCXEMUST —
kapbokcnxemornodbuH (COHD)

BbrnepoaeH

oKCuna kncnopogotepanus, 200 min Ha at™M. Bb3ayx, 10-12 min npw
xunepbapHa okcureHauus

- Enummnnaumoner nonyxumneot Ha COHb — 74 min npwu

Carbon monoxide

Hemoglobin

@Hb+eco=Hbco @e

Carboxyhemoglobin
{stable compourxl)




<10% 6e3 Bnammm edekTu
10 — 20% neko rnasobonue, Neko rageHe, HamarneH TonepaHc Npu HaToBapBaHe

20 — 30% rmasobonne, CbHNNBOCT, 3aMasdAHOCT U CBETOBBLPTEXK, 3aTPyAHEHO AMLLAHE, rageHe

CUIHO rnaBobosnme, CbHIMBOCT U 3aMasdHOCT, 3aTpyaAHEHO AuUlllaHe, CBETOBBLPTEXK, rageHeE U
noBpbLlaHe, 3aMblTIEHO 3peHNE

30 - 40%

nyncupawo rnasobonue, o6bpkBaHe, 3aMbINEHO 3peHNe, NoavYepTaHa CbHMBOCT, 3aryba
Ha koopauHaums, 3aryba Ha cb3HaHue, BepTUro, 3aryba Ha namer

40 - 50%

50 - 70% KOMa, yBpexJaHe Ha MO3bKa, MpyoBe, Bb3MOXHa CMbPT

> 70% doataneH naxon,




BbrneponeH

oKCuna  PeaHuMaLMOHHU MePONPUATUS

» Knucnopopgotepanusi — 100% kucrnopog c
mMacka-6anoH (nonrebreathing mask)

« EHpoTpaxeanHa nHTybauus

« XunepbapHa okcureHauus

« STOP - COHb < 5%




- AMUrganviH, UumaHuaHu rmmko3nam

- Hutponpycua
o _
* AUeTOHUTpUN (pasTBopuUTENN) Il
N=— ZN
- [opeHe Ha nnacTmacu 2Na'* N;g;:F:e:::g%N
C
[
L N _
- brnokmpa kneTb4YHOTO AnwaHe — nHxnoupa umtoxpom C
Ll,l/l dHNAHA okcuaasara
MHTOKCUKALNA
Cyanide @
. Cytochromec

[maBobonue, Taxmkapaus, TaxunHes, | _— @
AucrnHes, ymopa, o6bpKaHOCT, 3amManBaHe,
3ayepBeHa KoxXa, rb.p4yoBe, Koma,
KapaMOreHeH LIOoK




LiInaHngHa

MHTOKCUNKaUWNA

« PeaHumauMOHHN MeponpUATUS

« XugpokcukobanamuH — CyanoKit

- One 250-mL glass
vial containing
5 g of lyophilized
hydroxocobalamin
for injection

l fer spik
&=
infusion set

* VHayumpaHe Ha MeTxeMornobmHemus

HaTtpueB HUTPUT + HaATpuUeB TUocyndar

Antidote: Cyanide Poisoning electron

transport chain

amyl nitrite f

sodium nitrite
q

B
el

£
Come with nd
me!

)

QIC




dochopopraHNYHU

CcbeaMHEeHUA

* XMMW4YHN OOMHO OTpPOBHM BellecTBa (chemical
warfare; XbOB) — G-areHTun, V-areHTn, Novichok

* MeCTUUMAN — WHCEKTULMAOWN, Xepouuumawm,

YyHrIMUMON N T.H.

Figure 1  Generic structure of an organophosphorus (OP) compound
containing pentacovalent phosphorus. The atom connected to phos-
phorus by a double bond is either oxygen or sulfur. Y and Z are linker
atoms or groups that can include 0, S, NH, or CH. R" and R? can include
substituted or unsubstituted alkyl or aryl groups. X can be a linker atom or
group as for Y orZ, and R® can be a substituted or unsubstituted alkyl or
aryl group; in addition, X can be a halogen (typically F) or cyano group
(=CN), in which case R® is absent. The phosphorus atom has tetrahedral
bonding geometry; thus, depending upon the groups attached to P,
optical isomerism is possible.



[lecTnumngm

i
R2
- ¢pochopopraHM4YHN cbLeanHeHna — HeobpaTnmu
NHXNDOUTOPU Ha XONMMHecTepasarta
XNOpopraHNYHN CbeANHEHUSA
Kapbamatu u Tnokapdamatm — obpatMumm NMHXMOGMTOPKU Ha
XonunHecTepasara
va VA
anTuokapbamatu M | M
nupeTponamn R R
Insecticides

Annmpmnannn and herbicides Thio
HEeOpraHM4YHM CbeaUHEHUS] ISI R
KyMapWHOBMW aHTUKoarynaHTtu RSN

Dithio

Figure 1 General formulas for carbamates.



Cholinergic Toxidrome

sweating
- 1. dekoHTamuHauua mn JIINC (diaphoresis) ¢ ing
pin ;()oi'nt P;inls ) (lacrimation)
- 2. PeaHMmMmaunoOHHN MeponpuaTus o & @ g9 rningnose

(rhinorrhea)

frothing at 97
- 3. AHTMOOTHa Tepanus themouth == o Gelting
I (emesis)

(salivation & bronchorrhea) @
——

- 4. HabntogeHne 3a YCroXXHEHNs U

TAXHOTO TPETUPAHE

AHTNOOTK:

- Atropine — noka4yBsalum ce 4o3u
- Obidoxime i.v. — 4 mg/kg S8
- BZD (Diazepam) — 10-20 mg

https://www.youtube.com/watch?v=73gLkuXywAw
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EtOH, g/L

CTteneH Ha
afIKOXOJZIHO
noBnABaHe

KnuHnuyHa kaptnHa/ cuMntToMm

0.1-0.5

CYOKNMHNYHA

0bMKHOBEHO He ce HabnaaBaT BUANMM ed)eKTI/l Ha aJIKOXOJ/IHO noesnABaHe; HOpMasJsiHO rnoeegeHmne

0.3-1.2

eydopus

neka eydopusa, o6LMTENHOCT, Pa3roBOP/IMBOCT; MOBULLEHO CaMO4yBCTBME; HaMaleHU 3aApbXKKu;
MOHMXKEHO BHMMaHMe, MpeueHKa M KOHTPO/; HAKOM CEH30PHO-MOTOPHU HapywleHuA; 3abaBeHa
obpaboTka Ha MHPopMaLmA

0.9-2.5

Bb30yna

eMouMoHanHa HectabunHocT; 3aryba Ha KpUTMYHAa NpeLieHka; NoBAMABaHe Ha Bb3NpuATne, namMeT u
pa3bupaHe; HaManieH CEH30peH OTroBOp; YBE/NIMYEHO peakuMOHHO BpeMe; HamaneHa 3pUTesiHa
OCTpPOTa N peayumpaHo nepudepHo 3peHune; CEeH30pHa-MoTopHa HEKOOPAWMHWUPAHOCT; HapyLUEHO
paBHOBECMKE; HEAACHA PeuY; NOBPbLLAHE; CbHINBOCT

1.8-3.0

obbpkBaHe

[esopueHTaumsa,  ncuxmyecka — oO6bpKaHOCT,  CBETOBBPTEX  (BEpPTUro);  MOTUCHATOCT WU
pasgpasHuTenHocTt (ancdopus); 3acuneHn emMoLMoHanHWU CbCTOAHUA (CTpax, FHAB, MbKa, U T.H.);
HapyLleHue B 3peHneTo (Aannnonusa, 1 T.H.) U Ha Bb3NPUATUATa 3a UBAT, popMa, ABUXKEHUE, pa3Mepu;
noBuLLEH npar Ha 6onka; NMoBULLEHA MYCKY/IHa HEKOOPAWMHUPAHOCT; 3anuTalla noxoaka; atakcus
(HecnocoBHOCT 3a KOOPAMHMPAaHE Ha BOMEBUTE MYCKY/HU ABMXXEHUA); anatmsa (CbCTOAHME Ha Mb/IHO
6e3pasnnune, paBHoayLLue), netaprusa

2.5-4.0

ctynop/
BLUENeHeHne

obwa wuHepuua; 3aryba Ha ABuratenHn ¢GyHKUUKM; 3HAUUTENHO HaManan OTroBOopP Ha CTUMYU;
3abenexxnMma MycCKy/lHa HEeKOOPAMHUPAHOCT; HEeCNoCOBHOCT Aa ce CTOM WAW XO4W; MNOBpbLIAHE;
NHKOHTUHEHLMA Ha YPUHA U U3NPa>KHEHUS; HApYyLLEHO Cb3HaHMe; CbH U CTYNop

3.5-5.0

KOMa

NbnHa 3aryba Ha cb3HaHWeE; KOMa; aHecTe3nd; 3aryba Ha pednekcu; XmnoTepMma; HamanAaBaHe Ha
KpbBOOOpAaLLLEHNETO U AULLAHETO; Bb3MOXHA CMBbPT

>4.5

CMBPT

CMDBPT OT CNmpaHe Ha AgnLaHeTo
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Methanol -
Alcohol
dehydrogenase
H,CO
Formaldehyde (Ethanot |

Aldehyde
dehydrogenase

HCOO™

Formate

Folate-dependent
pathway

COZ + H20

FIGURE 23-3 Methanol is converted to the toxic metabolites
formaldehyde and formate by alcohol dehydrogenase and aldehyde
dehydrogenase. By inhibiting alcohol dehydrogenase, fomepizole
and ethanol reduce the formation of toxic metabolites.
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METHANOL

(view full publication)

General Recommendation
= ECTRH is recommended in severe methanol poisoning (1D)

Indications
ECTR is recommended if ANY of the following conditions are present:
» Coma (Grade 1D)
» Seizures (Grade 1D)
« New vision deficits (Grade 1D)
» Blood pH =7.15 (Grade 1D)
= Persistent metabolic acidosis despite adequate supportive measures and antidotes (Grade 1D) P
« Serum anion gap higher than 24 mmol/L (Grade 1D); calculated by serum [Na+] — [Cl-] — [HCO3-]. L
= Serum methanol concentration greater than 700 mg/L (21.8 mmol/L) in the context of fomepizole therapy (Grade 1D) E xT a I P
= Serum methanol concentration greater than 600 mg/L (18.7 mmol/L) in the context of ethanol treatment (Grade 1D)
= Serum methanol concentration greater than 500 mg/L (15.6 mmol/L) in the absence of an ADH blocker (Grade 1D) THE EXTRACORPOREAL TREATMENTS IN POISONING WORKGROUP

= In the absence of a methanol concentration, the osmol gap may be informative (Grade 1D)
« In context of impaired kidney function (Grade 1D)

Cessation of ECTR

= ECTR can be terminated when the methanol concentration is <200 mg/L (6.2 mmol/L) and a clinical improvement is observed (Grade 1D)

Choice of ECTR
= Intermittent hemodialysis is the modality of choice in methanol poisoning (Grade 1D)
= Continuous modalities are acceptable alternatives if intermittent hemodialysis is not available (Grade 1D)

Miscellaneous
= ADH inhibitors are to be continued during ECTR for methanol poisoning (Grade 1D); as well as folic acid



HO—CH,—CH,—OH
Ethylene glycol

N Alcohol dehydrogenase

I

Glycoaldehyde
l Aldehyde dehydrogenase
Il
Urine < HO—CH,—C—OH
ETunenrnmkon ! ==
! Glycolate -OH-B- i
| Viohins / «-OH-B-keto adipate
| Oxalate Glycolate 0 O B
l crvstals | dehydrogenase TR ;
| 'YSta“ H—C—C—OH —> 2-0x0-4-OH-glutarate —> Malate
I
E C") ﬁ / Glyoxylic acld
| Co ) HO—C—C—OH |4« Glycolate “
| oxalate / oxidase Bs Formate
| i Oxalic acld ™
| Calcium ™
u
|
e Hippurate <—-—-~g-——--—-——-——- Glycine —>| CO,

“Benzoate

Figure 24-11. Metabolic scheme for ethylene glycol in animals. Key metabolites that have been observed in vivo are highlighted in boxes.
Dashed lines are theoretical pathways that have not been verified in vivo or in vitro. (Used with permission from Corley et al., 2005a.)




ETHYLENE GLYCOL

(view full publication)

INDICATIONS
-EG DOSE: We recommend against ECTR based solely on the reported EG dose
-PLASMA EG CONCENTRATION
a. Fomepizole is used: we suggest ECTR if EG concentration is =30mmaol/L (=310mg/dL)
b. Ethanol is used:
I. We recommend ECTR if EG concentration is =530mmol/L (=310mg/dL)
ii. We suggest ECTR if EG concentration is 20-50 mmol/L {124-310mg/dL)
c. No antidote is available: we recommend ECTR if EG concentration is =10mmal/L (=62mg/dL})
-0OSMOL GAP (calculated as OSMmeasured — OSMecalculated, in Sl units and adjusted for ethanol) when there is evidence of EG exposure
a. Fomepizole is used: we suggest ECTR if the osmal gap is =50
b. Ethanol is used:
I. We recommend ECTR if the osmol gap is =50
ii. We suggest ECTR if the osmol gap is 20-50
c. Mo antidote is available: we recommend ECTR if the osmol gap is =10 =
PLASMA GLYCOLATE CONCENTRATION o)
a. We recommend ECTR if the glycolate concentration is =12 mmaol/L
b. We suggest ECTR if the glycolate concentration is 8—12mmaol’L
ANION GAP (calculated as Na + K — Cl - HCO3) when there is evidence of EG exposure
THE EXTRACORPOREAL TREATMENTS IN POISONING WORKGROUP
a. We recommend ECTR if the anion gap is =27mmol/L
b. We suggest ECTR if the anion gap is 23-27mmeal’L
CLINICAL INDICATIONS
a. Coma: we recommend ECTR
b. Seizures: we recommend ECTR

c. Kidney Impairment:

I. In patients presenting with CKD (eGFR <45mL/min/1.73m2): we suggest ECTR
ii. In patients with AKl (KDIGO stage 2 or 3): we recommend ECTR

MODALITY

a.When all ECTR modalities are available: we recommend using intermittent HD rather than any other type of ECTR
b. When intermittent HD is not available: we recommend using CKRT over other types of ECTR

CESSATION

a.We recommend stopping ECTR when the anion gap (calculated as Na + K - Cl - HCO3) is <18mmaol/L
b. We suggest stopping ECTR when the EG concentration is <d4mmeol/L {25mg/dL)
c. We suggest stopping ECTR when acid-base abnormalities are corrected



ToKCHMYHO BeLWw,ecTBO AHTUAOTHaA Tepanusa

MeTaHon eraHon nnu ¢pomennson, sutammH By (ponmesa kncenuua), HD
eTUneHrnmKkon eTaHon unu ¢omenuson, Ca(ll) rnrokoHar, ButamuH B, (tnamuH), HD
napauetamon N-auetnnuncrtemH, NaHCO,, HD

canvuuunaTtu NaHCO;, HD

aHTUKOPO3MBHa cMec (bentbumTe Ha 2-3 cypoBuM ANuLa, PpasdbuTn BbB BOoAa WUMIN

KUCENIUHU N OCHOBU
NPSICHO MNAKO B paBHW YacTn)

B-6nokepwn rntokaroH, Ca(ll) rntokoHar, ILE, HP

Ca-aHTaroHmcTm rntokaroH, Ca(ll) rnrokoHar, ILE, HP

TPUUUNKNINYHAN

NaHCO,, ILE, HP
aHTunagenpecaHTum

xonunHonutuuu/
aHTUXOJ/IMHEPIrUYHMU raflaHTaMunH U NUPUAOCTUrMUH MU GU3OCTUTMUH
areHT™v

POC u kapbamaTtun aTponuH, obnUaoKCUM UK NpannuagokcuMm, gnasenam

AUFOKCUH U Apyru dparMeHTn oT aHTUTANO, cneundunyHm 3a amrokcuH (Anti dig Fab-¢parmenTtn),
CbpAEUYHU MUKo3nau NNOOKauH

KyMapWUHOBM

BUTaMuH K, (pntoHagmoH), npAacHo-3aMpa3seHa nia3ma
aHTUKoarynaHtu

npoTtaMuH cyngar
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