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Akuta forgiftningar - IVA

* Vuxnajan 2010 - dec 2011

- Data fran SIR, nationella
patientregistret o
dodsorsaksregistret

¢ 21 % av samtliga sjukhusvardade
forgiftningar behovde IVA-vard

« 68 % - intervention pa IVA
(INTOXICATE — 78 voR, Europa + Australien

nov 2020- jun 2023)
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2022 2021 2020 2019 2018

L] '] L] L] o "
Antalforgiftningar — g,, 253 751 g3 824
— (ldkemedel/droger)

Oxikodon 108 100 105 88 83

plg Buprenorfin 95 89 87 66 86

Va O r I I I al l aV Alprazolam 9 78 80 n 63
Zopiklon 85 58 50 68 66

Heroin 78 67 88 m 97

e Mortalitet forgiftningar JO

- 2023 823 dOdea” pga aV Propiomazin 65 42 42 57 54
narkotika eller 5 0 w om o
lakemedelsforgiftning b = 6 8 s @

Tramadol 51 61 55 59 79

A+ B+ D — problem

Figur 2. Tvastélliga kombinationer av substanser (de fem vanligaste)
bland dédsfall till f6ljd av IGkemedels- och narkotikaférgiftningar férdelat
pa avsikt, ar 2012-2022

- Pa sdukhus dock lag mortalitet, e
ca (0,6 %) =0,2-0,3 %

“BUPRENORFIN och PREGABALIN |—————————
- IVA m0rta|l'[et 1,9 % (Lindgvist et al) — S

ALPRAZOLAM och AMFETAMIN [——————)
. PROPIOMAZIN och ZOPIKLON |
4,5% (Intoxicate study)

C+E- problem
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Antal dbdsfall
Suicid

ALPRAZOLAM och METADON
ALPRAZOLAM och PREGABALIN
BUPRENORFIN och PREGABALIN

BUPRENORFIN och KLONAZEPAM

Oklar

Kalla: Dodsorsaksregistret, Socialstyrelsen

Giftinformationscentralen

SWEDISH POISONS INFORMATION CENTRE




scentralen




Mortalitet forgiftningar —
vad dor man av

e Mortalitet forgiftningar
— Totalt ca 900 dodsfall per ar i Sverige

A+ B+ D — problem

— Pa sjukhus dock lag mortalitet, ca 0,6 %

C+E- problem




Vard av den forgiftade patienen

Severity of intoxication

Time

PulmCrit Nov 4,2019




GICs ”shitlist”=C

Cirkulationslakemedel Antidepressiva

« Kalciumflodeshammare + * Venlafaxin
betablockare »  Bupropion

« Kalciumflodeshammare — «  TCA- Amitriptylin —
nondihydropyridiner Membranstabilisernade

(verapamil/diltiazem)/dihydro-

ridiner / (....pin) Annat
by P . Koffein (teofyllamin)
» Betablockare — propranolol+sotalol :

« Klorokin

* Antiarytmika — Na-kanalblockad
(flekainid, kinidin), Digitalis

Giftinformationscentralen
B yem
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Cirkulationsproblem efter forgiftning

 Adverse cardiovascular events
(arytmi, ischemi, chock, CA)

* | genomsnitti 10,7 % 5%, NIH Public Access

E Author Manuscript
HERS
Published in final edited form as:
= Acad Emerg Med. 2012 July ; 19(7): 843-849. doi:10.11114.1553-2712.2012.01397.x.
%
p
z Incidence of Adverse Cardiovascular Events in Adults Following
g Drug Overdose
=
g Alex F. Manini, MD, MS, Lewis S. Nelson, MD, Barry Stimmel, MD, David Vlahov, PhD, and
G Robert 5. Hoffman, MD

Giftinformation



llustration: Kvinna 25 ar gammal =

Klockan 04

 Oklar intox

« Hamtad av ambulans. Initialt
agiterad sedan allt mer
medvetandepaverkad.

« Ska enligt uppgift sta pa
olanzapin, alprazolam, diazepam,
zolpidem, alimemazin,
metylfenidat

G|ft|nformat|onscentralen

likaniclningen st e o

I OCH VITINAR - STANT  NOLBON  ANTICLAN T

Allt ﬂel allvarliga forgiftningar med
preparatet bupropion

Status

RLS 8/GCS 3

BT 95/42

HF 115 slag/min
AF 15/min

Temp 37,2 °C
Medelvida pupiller

ouces  Q




Kvinna 25 ar kl 07

* Intuberad
* Ventrikelskdljd utan utbyte.

« Sederad med ketalar +
midazolaminfusion

« BT -MAP 35-40
 Noradrenalin 1 pg/kg/min

 EKG, sinustakykardi HF 112, QT-
tid 342 ms, QRS 90 ms

e S-Paracetamol 1600 mmol/l

@ Giftinformationscentralen



Kvinna 25 ar kl 07 —ca 22.30

- Hjarteko — hyperdynamisk bild — hypotension bedoms sekundar till karldilataion
* Vasopressin adderas

* Under dagen stabiliseras patienten — vasopressin kan trappas ut och
noradrenalin sankas

« Framkommit att patienten aven star pa bupropion

» Upprepade EKG - ua
WU — djupt medvetslos
 CT-skalle ua

Giftinformations



Kvinna 25 ar kl 23

ionscentralen

Breddokade QRS
Instabil cirkulation

Ventrikeltakykardi/VF/Asystoli —
omvéxlande

Lidocain, magneisum utan effekt
ECMO-larm




25-arig kvinna
Dygn 2, kl 01

Pa ECMO med aortaballongpump

Installerade efter 45 minuters HLR installeras ECMO +
aortaballongpump

Viss kontraktilitet i myokardiet. Fortsatt avvikande EKG

@ Giftinformationscentralen
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25-arig kvinna
Dygn 2kl 14

Ca 36 timmar efter intag
Pa ECMO
Sinusrytm, normala komplex

Battre kontraktilitet |
myokardiet

GCS 3
Gastroskopi genomfors
250 bupropion

Samtidiga blodkoncentrationer Rrmv,
gaskromotografisk metod).

Bupropion 790 pg/l
Hydroxybupropion 3100 pg/I




Huvudprinciper vid behandling av forgiftningar

1. Symtomatisk behandling

2. Avlagsna a&nnu icke absorberat
material

3. Antidot

CQN%M 4. Paskynda giftelimination

PRACTICE
PRINCIPLES




Avlagsna annu icke absorberat material

25-arig kvinna
Dygn 2 ki 14

» Ca 36 timmar efter intag
+ P4ECMO
» Sinusrytm, normala komplex

« Battre kontraktilitet i
myokardiet

+ GCS3
» Gastroskopi genomfors
* 250 bupropion

Giftinformation



Ventrikeltomning — ventrikelskaoljning

Konventionella metoden  Risk for livshotande symptom
(substans, dos, symptom)

Position paper (Benson BE, et al. Position Att 6vervaga:

paper update: gastric lavage for gastrointestinal ..

decontamination. Clin Toxicol (Phila). e Timing

2013:51:140-146) - Medicinskt kol

” Gastric lavage should not be performed « Det finns ingen annan

routinely, if at all, for the treatment of poisoned - F (i :

patients. In the rare instances in which gastric I|vraddano_le terapl (In_gen _antldOt’

lavage is indicated, it should only be performed symtomatisk behandling riskerar

by individuals with proper training and expertise” bli O'[i||l”'éle|igt )

@ Giftinformationscentralen



Gastroskopi —forhindra forgiftning genom att
forhindra absorption

Dekontaminering
Inga kontrollerade studier

Fallrapporter




Nya interventioner

Innovative practice:

(Earl J. Innovative Practice, Clinical Research and the Ethical Advancement of Medicine. AJOB;19; 2019)

En ny/otestad/ickestandard terapi som anvands utan ett formaliserat forskningsprotokoll
Awviker fran standardpraktik
Exempel: Anti-inflammatoriska, anestesi, laparoskopi, pacemaker

Belmont report: “Interventions that are designed solely to enhance the well-being of an
individual patient” and “have a reasonable expectation of success”

Runaway diffusion:

"The process by which an innovation is adopted by increasing proportions of a community
of practice”

@ Giftinformationscentralen



Varfor gastroskopi?
Ventrikeltomning och storlek pa ventrikelinnehall

Storlek hos tabletter/kapslar versus Farmacobezoarer
ventrikelsond

Extended-release (depd) varianter
Hal i ventrikelsond 7 mm i diameter

Extended-release varianter
Risk for utdragen toxicitet

C Rauber-Lithy et al.Clin Tox. 2013; 51)

Giftinformationscentralen
SWEDISH P N CEN
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Tillbaka till fallet e
kl 07 Forsta samtalet till GIC ]

mm

* Intuberad. Ventrikelskdljd — inget
utbyte

TTTTTTTT[TTTTT]
cloaa vl




Hur?

* Intuberad patient

« (Gastroskopets sugkanal mycket
tunn

 Frammande kroppsinstrument —
Tanger, snaror, korgar m.m

» (Gastroskopet behover tas ut och
sattas ner manga ganger —
skyddande dvertub behdvs (236
tabletter...)

Marano et al; Toxicol reports 2024

@ Giftinformationscentralen



Nar ar det livshotande
Och nar ar det aktuellt med magtomning

Timing??
Substans

Symptom

Dos




Timing...

Sa snart som mojligt

Nar ar det for sent? 1 timme? 2
timmar?

* Hur lange sedan ar intaget?
 Ar tidpunkten for intaget kand?

Severity of intoxication

Time

@ Giftinformationscentralen




Timing

LOPEN,

Evaluation of Residual Toxic Substances in the Stomach
Using Upper Gastrointestinal Endoscopy for Management of
Patients With Oral Drug Overdose on Admission

A Prospective, Observational Study

Masato Mivauchi, MD, Makiko Hayashida, PhD, and Hirovuki Yokota, MD

Medicine;94;2015

lakemedelsoverdoser for att

Number of patients
)

Gastroskopi av 167 patienter efter % B
‘ i

. . . o
visualisera maginnehall : l |
0 = i I.r H
1 1102 21104 40<6 Ew<12 12.
8 Tablots/food 12 7 19 6 L3
Soluble/fiuid 9 18 10 7 2
Reticular/empty 3 3 13 [ 8 7

Giftinformationscentralen
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Fallet

« Dag 2 -36 timmar efter antaget
intag— 236 tabletter bupropion |
magsacken

@ Giftinformationscentralen



Varfor?

* Lakemedelsorsakad
hypomotilitet- (antikolinerga
substanser, opioider)

 Extended-release beredning—
faramcobezoar

» Massiv overdos??

@ Giftinformationscentralen




Farmacobezoarer — utdragen frisattning av
lakemedel

Seroquel XR

e =
A Mh‘llﬂ]mipuh!uwr'mm, i
6 8 0O

|
D 4

1500
=]

‘a 1000
]

Hoegberg et al. Potential pharmacobezoar 3 s
formation of large size extended-release

Releas:

tablets and their dissolution- an in vitro T e
study. Clin Toxicol; 2019, 57 Pinex Retard, mg

30 tabletter separerade eller
samlade i en natpase. Matning av

Released paracetamol, mg
a
2 8
o o
o o o

lakemedelsfrisattning till simulerad CEEREIER.
magsaft " Isoptin retard (verapamil), mg

05 1 2 4 8 12 24 48
Time, hrs

@ Giftinformationscentralen
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Ventrikelskoljning versus gastroskopi

Indikation for gastroskopi = Indikation for magtémning = Indikation for

ventrikelskdljning = Livshotande foérgiftning dar andra atgarder kan komma
att bli otillrackliga

Hur vet vi om det ar en livshotandeforgiftning?

Giftinformationscentralen
B yem
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Visualisering av maginnehall

Gastroskopi
Radiologi/CT BOS

Ultraljud??

Fallet:
Cirka 10 timmar efter intag gjordes CT
skalle. Inga bukbilder

Kimura et al, Am J Emerg Med 2008

5 hours after ingestion



Timing av magtomning: Visualisering som
guide?

Tabletterna — innehdll bara spar av
aktiv substans “Ghost pills”

Oavsett maginnehall
maste tiden fran intag
beaktas (beroende pa
kakatdristika hos
intagen substans)

Giftinformationscentralen
SWEDISH P N CEN
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Ghost pills...

Extended-release beredningar

“Tepase”-teknologi

» Olosligt material “Housing compartment” for osmotisk lakemedelsfrisattninglnert
material

« Inert material coatat/ fyllt med aktiv substans for lakemedelsfrisattning via
diffusion.

Valbeskrivet vid terapeutisk anvéndning av manga preparat (extended release

beredning av karbamazepin, oxycontin, kaliumklorid, metoprolol, venlafaxin och

bupropion)

Ett rapporterat fall med fekala ghost pills vid bupropion-6verdos (overerg et al, ciin Toxicol
2019; 57)

Giftinformationscentralen
s =

N CENTRE



Problem med gastroskopi

« Resurskravande intervention. Behovs bade narkosteam och endoskopiteam
* Interfererar med akutoperation-lista

* Mycket utforar-beroende

* Medicinskt kol? Forsvarar. Samre effekt om ges sent...

* Run-away diffusion

Giftinformations



Risker med gastroskopi

Waddingham et al. Complications of diagnostic upper Gastrointestinal endoscopy: common
and rare — recognition, assessment and management. BMJ Open Gastro 2022;9

* Anestesi/sederings-relaterade risker

« Dental trauma

« Temporomandibular ledluxation

« Perforation (1/2500 — 1/11000 procedurer)
* Blodning

Giftinformationscentralen
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Hur manga?

Gastroskopi - fragor och rekommendationer
300

250
200
150
100

50

2017 2018 2019 2020 2021 2022 2023

Giftinformationscentralen
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Av GIC rekommenderad gastroskopi 2023

= 33 fall

Diagramrubrik Ytterligare 6 fall dar GIC blev
inkopplat senare i forloppet

"Innovative practice + runaway
diffusion”

Tranylcypromine
Flecainide
Carbamazepine
Lithium preperations
Tramadol

Valporic acid
Clomipramine
Quetiapine
Venlafaxine

Iron preparations |
B UpPropio |

o

2 4 6 8 10 12

Giftinformations



Rekommendationer fran GIC — Géller just nu...

Diagramrubrik

rrrrrrrrrrrrrr

Extended release beredning. Om mgjligt
foreganget av CT BOS

25¢

69

10g

10 g

59

Verapamil
Diltiazem

Venlafaxin (férutom kapslar)

Tramadol

Klomipramin

Bupropion 10 g

Jarn 150 mg/ kg kroppsvikt
Kaliumklorid 309

@ Giftinformationscentralen



Varfor inte venlafaxin extended-release kapslar?

Imlrll||III|II|||||l||l|||]||||||||| Inlrr||||llll||III||||I||III|IIII|I|II

ww

oot
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Svart att visualisera
b
Svart hinna pa linsen

Nar i forloppet?

Ventrikelsﬁ_d_lj for att
"tvatta” bort kol?

Reinstallera efter
proceduren

@ Giftinformationscentralen



Exempel pa cirkulationsproblem efter férgiftning
Kvinna 25 ar ki 2

I
|

bt [ (M B e L ] I
1 o )

 Breddokade QRS
e Instabil cirkulation

* Ventrikeltakykardi/VF/Asystoli —
omvéxlande

« ECMO-larm

i
/.
|/

@ Giftinformationscentralen
SW ON CENTRE



Cirkulationsproblem - GICs ”shitlist”

Cirkulationslakemedel Antidepressiva

« Kalciumflodeshammare + * Venlafaxin
betablockare »  Bupropion

« Kalciumflodeshammare — «  TCA- Amitriptylin —
nondihydropyridiner Membranstabilisernade

(verapamil/diltiazem)/dihydro-

ridiner / (....pin) Annat
by P . Koffein (teofyllamin)
» Betablockare — propranolol+sotalol :

« Klorokin

* Antiarytmika — Na-kanalblockad
(flekainid, kinidin), Digitalis

Giftinformationscentralen
B yem
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Cirkulationssvikt efter forgiftning

Behandling
Buissness as usual Specialare
Inklusive ECMO Till exempel: Alkalinisering,

Hogdos insulin, Antidoter...
Forhindra absorption?

Paskyndad elimination?

@ Giftinformationscentralen
S 51 (R G G




") Check for updates

Circulation

AHA FOCUSED UPDATE

2023 American Heart Association Focused
Update on the Management of Patients With
Cardiac Arrest or Life-Threatening Toxicity Due

to Poisoning: An Update to the American Heart
Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Lavonas et al, 2023

mationscentralen

ONS INFORMATION CENTRE

Table 1. Applying the College of C: Hoart Class of and Level of
to Clinical or Testing in Patient Care® (Updated May 2019)
CCLASS (STRENGTH) OF RECOMMENDATION

* The outcome of reselt of the Intervestion should be specified (an mproved clinical
oute o

1 For 1and 2a LOE A and Boniy),

Of the eatrments o1 stategpes bng evtcated.

1 g stan-
dardired, widety czad, and prefesably and fo

€0, o, LOE. Lovet
of Bndence; NR. noreandomized: R randamured: and RCT. randomired controlied trat




Cirkulationsproblem - GICs ”shitlist”

Lakartidningen -- - w-ooe — e =
Cirkulationslakemedel Antidepressiva -
* Kalciumflodeshammare +  Venlafaxin eentct o riRninga med
betablockare . Bupropion
« Kalciumflédeshammare — .

nondihydropyridiner
(verapamil/diltiazem)/dihydro-
pyridiner / (...pin)

- Betablockare — propranolol+sotalol

* Antiarytmika — Na-kanalblockad
(flekainid, kinidin), Digitalis

TCA- Amitriptylin —
Natriumkanalsblockerare
(Membranstabiliserande)

Annat
Koffein (teofyllamin)
Klorokin

Giftinformationscentralen
SWEDISH P N CEN
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Allvarliga fall GIC Antidep 2019

Laskiga antidepressiva

[ |
RS NG A N & S T S S SR SR O\
LS ) © @ S & & KL & & @ 4@ A

RN Y 2§ & R LI SN
. & & o ) 2 o & o & > NS
B u p o p Ion R P ST R R
mmm Allvarliga fall =—antal behandlade / 1000 invénare

Klomipramin
Am |tr| ptyl | n Overdoser sjalvskadesyfte GIC 2019

Venlafaxin

® Inkluderade fall ~ mallvarligt fall

Giftinformationscentralen
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TCA

Giftinformationscentralen
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TCA- ’Membranstabiliserande’ medel
Natriumkanalsblockad

« Tricykliska antidepressiva — ffa I
amitriptylin ol (G2

+20Mv
« Karbamazepin

 Antiarytmika: Kinidin, flekainid, Y A
Rapid Na+ influx . K+ efllux

disopyramid, propranolol

 Lokalanestetika inklusive kokain

 Aldre malariamedel (Kinin,
. K+ lons enter cell and Na+
kl O ro kl n) echange via Na+K pump

200 M/S

gif;informatiqnsgentralen Breddbkade Q R S



Behandling |

« Alkalinisering

Natriumbikarbonat, latt
hyperventilering

Bolus + darefter infusion vb
« Oka natriumgradient
Hyperton koksalt

@ Giftinformationscentralen
prpipe e

Mal
QRS <100 ms
pH 7,5-7,55, BE + 5, PaCO, 4,5-5 kPa
BE+ 5
Alkalinisering 1 12-24 timmar efter
normaliserat EKG (pga redistribution)
S-Na o6kat men max 10 mmol/L +

Risker
Hyperalkalinisering
Cerebral vasokonstriktion
Hypernatremi
Hypokalemi




Cerebral toxicitet

« Medvetandepaverkan —
forvirring,
medvetandesankning —
antihistaminerga och
antikolinerga effekter

« Kramp: Genes gj helt klar —
natriumkanalsblockad, GABA-
antagonism, 6kade cerebral
nivaer av monoaminer

Giftinformations Bredddkade QRS



EKG
QRS-bredd

* Normalt <100msek

« ORS-bredd - toxisk paverkan?
Annat? Grenblock? Finns gamla
EKG?

* Tilltar/avtar?

e >100 msek — 33 % risk for |
kramp, Wlde QRS (>3 squares)

« > 160 msek 50 % risk for | propd complex u
ventrikuldara arytmier | 1 o

G|ft|nformat|onscentralen B redd o) kade Q RS



Kramp

mmm) Laktat stiger
mmm) CO,stiger
‘ Acidos

mmm)  Okad toxicitet

Ofta aven cirkulatorisk forsamring vid
kramp

QRS-bredd > 100 ms

Giftinformationscentralen
SWEDISH P N CEN

ON CENTRE

Bredddkade QRS



Fallgrop

« Hypoventilation — CO, -retention Behandling Il
« Kramp — Laktatstegring
CO,-ackumulation Intubation + sedering

ACIDOS

Giftinformations Breddokade QRS



Venlafaxin

 SNRI-preparat
« Kramper, arytmier, myokardsvikt, serotonerg toxicitet

« Myokardsvikt - Katekolaminpaslag — takutsubo — visat bade vid
Overdos och terapeutisk dos

Occurrence of Tako-Tsubo Cardiomyopathy in
Association with Ingestion of
Serotonin/Noradrenaline Reuptake Inhibitors

Christopher J.A. Neil, MBBS?, Cher-Rin Chong, BPharm?,
Thanh H. \Iguyen MD? and John D. Horowitz, MBBS, PhD**

ere . < Dapartmentof iy T Que it Hosis, 25 Wi Roae, Wi, SA 011, s
@ G'ft|nf°rmathn§centralen ® Departn f!".'amm'y The Queen Eiiabeth Hospital, 23 B Wit R Woni i SASTIY Avstoin




JOSH BROOKES

Bupropion

« Atypiskt antidepressiva- NA +
Dopaminupptag hdammas i CNS-
synapser

« Kramper, vanligt, kan komma sent,
och ofta svarbehandlade

 Breda QRS Ej
Natriumkanalsblockad. Gap
junctions

* Arytmier
 Mykoarddepression

NEQ €VIL

« DEMON SOULS

* Djup medvetsloshet DOLIG 10413 I81-0160835.7 @
TOXICOLOGY OBSERVATION

American joutnal of Emergericy:Medicine to Bupropion Successtully Treated with Veno-Arterial

P———— . Two Cases of Refractory Cardiogenic Shock Secondary
Extracorporeal Membrane Oxygenation

Disposition, outcomes, and lengths of stay due to bupropion overdose )

g y C. William Heise * - Aaron B. Skolnik” - Robert A. Raschke® - Huw Owen-Reece” «
at a tertiary care center with a medical toxicology service =

Kimberlie A. Graeme®

Daniel J. McCabe, MD***, Joshua B. Radke, MD**, Bryan Z Wilson, MD

@ Giftinformation;centralen




Bupropion

2019-2023

* FOrskrivning:
Okat med 43 %

« Overdosfall i
sjalvdestruktivt
syfte: Okat
med 47,7 %

@ Giftinformationscentralen

I
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Allt fler allvarliga forgiftningar med
preparatet bupropion

Bupropion, behandlade / 1000 invanare + fall
av sjalvdestruktiv handling

10 300
8 250
5 200

150
4 100
2 I 50
0 0
2019 2020 2021 2022 2023
mm Man

= Kvinnor
Bada

= Enskilda sjukhusfall, sjalvdestruktiv handling

2019 13,5 % av alla 6verdoser allvarliga



Bredddkade QRS+ hjartpaverkan

e Amitriptylin, mm — e A A e e |
Natriumkanalsblockad — R e e
"Membranstabiliserande” | b
Alkalinisering A AN

Bupropion + venlafaxin -
troligen inte
natriumkanalsblockad. Gap
junctions. Alkalinisering e] effekt —
symtomatisk behandling

Giftinformation



ECMO/ECMO-beredskap

r

I'd Like to
Help, but...
You Need
ECMO,
Not Elmo.




Okande trend

Extracorporeal Membrane Oxygenation for

. . . - ! >
Poisonings Reported to U.S. Poison Centers 3 A 3

. . S \ i o

from 2000 to 2018: An Analysis of the National 3 A 41 Y [ “J.1y =
Poison Data System* N AT g

Jon B. Cole, MD'; Travis D. Olives, MD, MPH, MEd'*; Alexandru Ulici, PharmD'; 1 O x\' \\-H-/ \\// v | 4 )

John M. Litell, DO**%; Stacey A. Bangh, PharmD'; Ann M. Arens, MD'% I |

Michael A. Puskarich, MD, MS??* Matthew E. Prekker, MD, MPH? . L ks = . AL ] |I . il BN A A I [}

Crit care med 2020
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Overlevnad

DOI: 10.1111/bept.13804

MINI REVIEW |§£P..I.n...».. ‘

« Litteratursokning

Extrac?)rpore.:ﬂ life support in cardiotoxicant poisoning—A o Overl evn ad 80 % _Ch 0 Ck, 2 5_66
narrative review .
%1 CA

Sebastian Voicu | Aymen M'Rad | Isabelle Malissin | Nicolas Deye |

Bruno Mégarbane

2022

@ Giftinformationscentralen
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Overlevnad i Tyskland

www.nature.com/scientificreports

{n=283 455 556)

W) Check for updates $

OPEN EXtracorporeal membrane [ V-A ECMO and Medication poisoning ]

SCientific re pOI’tS { All German inpatients from 2007 to 2022 ]

oxygenation in cardiovascular erveima o)
. . . . in=

medication poisoning.

A German-wide retrospective study 4, Survival | Death \J?

Benjamin Friedrichson®*", Thomas Jasny®?, Oliver Old*, Florian Piekarskil?,
Angelo Ippolito?, Florian J. Raimann?, Kai Zacharowski® & Jan Andreas Kloka®

[ n=31 (§3.3%) ] { n=18 (36.7%) ]

(2024) 14:21761
Fig. 1. Patlent flowchart.

13,9 % av Overlevarna inhospital CA,
50 % av non-survivors

Giftinformationscentralen
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Overlevnad ECLS vs konventionell terpai
T ——— - * 62 patienter (10 CA)

RESUSCITATION

Resuscitation o 1999_20 10
journal homepage: www.elsevier.com/locate/resuscitation -

« 14 ECLS (2 CA). 48 konventionell

A comparison of survival with and without extracorporeal life support treatment .
for severe poisoning due to drug intoxication’ te rap|

Romain Masson?, Vincent Colas®, Jean-Jacques Parienti<4, Philippe Lehoux ¢, Massimo Massetti,

Pierre Charbonneau?, Fabienne Saulnier®, Cédric Daubin®* ° Ove rl evn ad E C LS —_ 8 6 %

100
p<0,045*

a0 | Non-ECLS 48 %

80

70

60 T

50

survivors (%)

40 +

30 +

20

ECLS No ECLS
n=14 n=48

* Adjusted on 1GS |1 and beta-blockers intoxication

Giftinformationscentralen
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Overlevnad intox vs icke intox

Attt * Retrospektiv cohort studie av alla

Extracorporeal Life Support for Refractory Cardiac Arrest or i A
Shock: A 10-Year Study patienter med ECMO for CA eller

JENNIFER BRUNET, * Xavier VALETTE, * CALN Ivascau,t PHiLiPPE LEHOUX,  BERTRAND SAUNEUF, * YVES DALBERT, T RomaiN Masson, refraktar C h O C k, C ae n ] F ran krl ke
Remi SaaTIER,§ DimiTrios Bukias, t AmELIE SeGuin,* NicoLas Terzi,* ||
DAMIEN DU CHEYRON, *# JEAN-JACQUES PARIENTI, #** AnD CEDRIC DAUBIN*$ 0 .
* Intox — 79 % Overlevnad
* Ickeintox — 20 %

@ Giftinformationscentralen
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Vilka lampar sig? Urvalsk

Weiner et al. Clin tox 2020

Table 3. Hemodynamic and metabolic parameters before and 24-h after ECMO cannulation for survivors and
non-survivors.

O
(n=49)

7.22[7.14,7.28] 7.21[7.08,7.34]

pO; (torr) 114 [64, 225] 108 [61, 212] 77
pCO; (torr) 53 [42, 60] 45 (32, 60] 20
HCO; (mmol/l) 15 13, 22] 17 [13, 21] 78
MAP (mmHg) 57 [48, 63] 50 [45, 68] 32

Sp0,(%)
247

97 [90, 99] 96 [85, 100]

initiation

pH 7.35, 7.46] 7.30 [7.21,_7.44] L

pO; (torr) 165 [88, 244] 108 [97, 248] 79
pCO; (torr) 38 35, 75] 40 (32, 53] 83
HCO; (mmol/L) 24 [20, 26] 20 [16, 24] 005%
MAP (mmHg) 68 [65, 83] 70 [64, 80] 67
Sp0, (%) 99 [96, 100] 99 [96, 100] 61

Note: data represent median (interquartile range: 25%, 75%). Pre-ECMO data are reported data at the time of cannulation.
ECMO: extracorporeal membrane oxygenation; pO2: partial pressure of O, pCO,: partial pressure of CO,; MAP: mean arter-
ial pressure; Sp0O.: pulse oximetry.

*Statistically significant.

ELSO-register 2003-2018, 6verlevnad 53 %

Giftinformationscentralen
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Table 1. Dy ic and clinical characteristics of cases that received VA-ECMO for drug-induced cardiovascular toxicity.
Study cohort Survivors Mon-survivors
(=104 (n=55) (n=43) p Values'
Median age, years (IQR) 34 (26, 49) 33 (25, 47) 35 (27, 52) 03
Gender, male (%) 54 (535) 24 (438) 30 (81.2) 007
Body weight, kg (IQR] 77 (65, 90) 75 (65, 90) B0 (&5, 87) 086
Type of agent in poisoning, N (%) 063
Cardiovascular 49 (47.2) 29 (527) 20 (40.8) -
Opioid 9(87) 3155 6(122) -
Cocaine 4038 238 214.7) -
Antidepressant 4 (38) 2 (3.6) 2{4.0) -
Other 23 (221) 10 (18.2) 13 (26.6) -
Unspecified 15 (14.4) 9 (16.4) 6(122) -
Pre-ECMO cardiovascular amest, N (3) 3403270 16 (29.1) 18 36.7) 041
Pre-ECMO intervantions, N (%]*
Morepinephrine 77 (837) 44 (82.0) 33 (7B.6) 022
Epinephrine 62 (674) 32 (64.0) 30 (71.4) 045
Dobutamine 41 (44.6) 24 (480) 17 (40.5) 047
Vasopressin 24 (26.1) 17 (34.0) 7187 0.06
Mikrinone 5 (54) 240 ERTAl 051
Levosimendan 5(54) 3 (6.0) 2 (4.8) 079
Bicarbonate 45 (4B4) 25 (500 20 (47.6) 082
Renal replacement therapy 33 (355) 21 (a20) 12 (28.6) 013
Pacemaker insertion 7 (75) zi40 5me 015
Intra-aortic balloon pump 5 (54) o 59 0.02*
ECMO duration, median hour ()R} GB (48, 113) 73 (56, 120} 55 (32, 54} 0.004%

ECMO: extracorporeal membrane oxygenation; IQR: interquartile range [25%, 75%).
“Pre-ECLS intervention data was only available for 92 cases.

*p Value represents the comparison between survivors and non-survivors.
*Statistically significant.



-
Car d I aC A r r eS t Forsberggrar.}!ﬂed Case Reports (20211 15:485 JOUrna| of
httpsy//doi.ong/10.1186/513256-021-03031-w Medical Case Reports
CASE REPORT Open Access

. ®
Successful use of extended cardiopulmonary ===
e Hur |éng HLR-tid? resuscitat_ion followed by e.xtra-corporeal
oxygenation after venlafaxine-induced
takotsubo cardiomyopathy and cardiac arrest:
a case report

Sune Forsberg'?*'®, Lis Abazi'* and Par Forsman®

« 20 g venlafaxin

« Kramp 7 timmar efter intag

o Efter 9 timmar cirksvikt

o Efter 15 timmar — eko EF 20 %- CA

 A-HLR till ECMO. ECMO start 2
timmar efter stillestand

@ Giftinformationscentralen



Circulation

AHA FOCUSED UPDATE

") Check for updates

2023 American Heart Association Focused
Update on the Management of Patients With
Cardiac Arrest or Life-Threatening Toxicity Due

to Poisoning: An Update to the American Heart
Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

TOP 10 TAKE-HOME MESSAGES FOR
MANAGEMENT OF PATIENTS WITH
CARDIAC ARREST OR LIFE-THREATENING
TOXICITY DUE TO POISONING

1. Treatment of cardiac arrest and life-threatening
toxicity due to poisoning often requires special-
ized treatments that most clinicians do not use
frequently such as antidotes and venoarterial

extracorporeal membrane oxygenation, in addition
to effective basic and advanced life support. Timely
consultation with a medical toxicologist, clinical
toxicologist, or regional poison center facilitates
rapid and effective therapy.

. Opioid overdose remains the leading cause of

cardiac arrest due to poisoning in North America.
Naloxone administration may reverse respiratory
amest, preventing progression to cardiac arrest.

. Wenoarterial extracorporeal membrane. oxygen=

Lavonas et al

High-dose insulin therapy is recommended
early in the treatment of patients with life-
threatening P-blocker and calcium channel
blecker poisoning.

Standard advanced life support with the addi-
tion of administration of sodium bicarbonate is
appropriate for the treatment of life-threatening
dysrhythmias caused by cocaine or other sodium
channel blockers.

If cyanide poisoning is suspected, do not wait
for confirmatory testing. Treat immediately with
hydroxocobalamin (preferred) or sodium nitrite
plus sodium thiosulfate.

Administration of digoxin-specific immune anti-
body fragments can reverse life-threatening dys-
rhythmias from digoxin poisoning.

Use of 20% intravenous lipid emulsion can be
efficacious in the resuscitation of life-threat-
ening local anesthetic toxicity, especially from
bupivacaine.

Patients with severe agitation from sympatho-
mimetic poisoning require sedation to manage
hyperthermia and acidosis, to prevent rhabdomy-
olysis and injury, and to allow evaluation far other
life-threatening conditions.

Flumazenil reverses central nervous system and
respiratory depression from benzodiazepine poi-
SOMNING, Lkt - agiraindications

ation can_be lifesaving for patients with cardie-
genic shock or dysrhythmias that are refractory to
other treatment measures, Because venoarterial
extracorporeal membrane oxygenation implemen-
tation takes time, the process should be started
early in patients who are not responding well to
other therapies.

Giftinformationscentralen
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ECMO och den forgiftade patienten

Sammanfattningsvis:

* Vid forgiftningsutlost myokardsvikt (VA-
ECMO)

* Om riktad terapeutisk behandling inte
finns eller ar otillracklig

« Battre 6verlevnad vid
forgiftningsorsakad Time
behandlingsrefraktar kardiogen chock
eller hjartstopp jmf annan genes

» ldentifiera riskpatienter och ligg |
framkant

Severity of intoxication

I'd Like to
Help, but...
You Need
ECMO,
Not Elmo.

Giftinformationscentralen
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GICs ’shitlist”

Cirkulationslakemedel Antidepressiva

« Kalciumflodeshammare + * Venlafaxin
betablockare »  Bupropion

« Kalciumflodeshammare — «  TCA- Amitriptylin —
nondihydropyridiner Membranstabilisernade

(verapamil/diltiazem)/dinydro-

ridiner / (...pin) Annat
by P . Koffein (teofyllamin)
» Betablockare — propranolol+sotalol ,

« Klorokin

* Antiarytmika — Na-kanalblockad
(flekainid, kinidin), Digitalis

Giftinformationscentralen
SWEDISH P N CEN
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Kalciumflodeshammare + betablockare




Doden och
kalciumflodeshammare/betablockerare

GIC Jan 2017 —Dec 2018 Allvarlig
forgiftning = FoOrgiftning med
hemodynamisk paverkan dar
vatskeinfusion inte var tillracklig
terapi.

40 fall

Mortalitet 27, 5 %

Giftinformationscentralen
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Endast betablockad (forutom propranolol + sotalol)

Dihydropyridiner
Nondihydropyridiner

CCB + Betablockad

————

\\C‘ 2 ,-“'.
CENTRO DELANFHQ9E TERRA

Helvetets kretsar, Dantes Inferno

@ gif?infotmationscentralen CCB/BB 71



* "Long-lasting”

. Glatt och hjartmuskulatur fa:

*  Spanningsberoende 3

« Ca* - influx under depolarisering ger: b

« Cat**-frisattning fran sarkoplasmatiska )
retiklet (SR) '

Cians ¢
« Ca* binder troponin C. Mojliggdr for @F\SEA@R'@

aktin och myosin att bindas och ge en g s :
muskelkontraktion. ;i

ﬂ|GURE 60-1. Normal contraction of myocardial cells. The L-type voltage sensitive
; i:ﬂum channels (Ca-L) open to allow calcium ion influx during myocyte depolarization
s causes the concentration-dependent release of more calcium ions from the

fYanodyne receptor (RyR) of the sarcoplasmic reticulum (SR) that ultimately produce
Grdiac contraction,

Goldfrank’s Toxicologic Emergencies, 10t edition

@ Giftinformationscentralen
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Kalciumkanaler av L-typ....

Monophasic Action Potential « Hjartats pacemaker celler
(Cardiac Pacemaker Cell)

+10mV
Phase 0
Ca*t influx
Phase 3
K" efflux
Phase 4
Na* influx via I; -60mV

(c) 2007, Munther K. Homoud, MD

Giftinformation



Betablockare och kalciumantagonister
Hjartat...

B-stimulering dalig effekt....

Ca* &

okad frisattning frén ATP mmm) CcAMP
SR

Okad influx ‘
Proteinkinas A




CCB
Karl

e a-stimulering dalig
effekt




@ Taylor & Francis

Clinical Toxicology

w ISSN: 1556-3650 (Print) 1556-9519 (Online) Journal page: https://www.tandfonline.com/loi/ictx20

Lungddem vid CCB

The unknown known: non-cardiogenic pulmonary
edema in amlodipine poisoning, a cohort study

* 17 allvarliga amlodipinforgiftnigar Bl etns S fanmonthfon el
4 dog eller ECMO 2020

* 9 —Icke-kardiellt lungédem
(normal hjartfunktion, med

behandling)
« 4 ingen lungkomplikation

0
1.No NPE 2.NPE 3. Deceased or V-A ECMO
Figure 2. Blood concentrations of amlodipine for patients with and without NPE. The daimed ingested doses
of amlodipine were as follows: Group 1. 330-500 mg (mean =443 mg), Group2. 250-1000 mg (mean = 621
mg), Group3. 500-1000 mg (mean = 750 mg). Co-ingestions are presented in Figure 1and Table 1.

Giftinformationscentralen
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Lungddem vid CCB

* Framfdr allt dilatation av
prekapillara arterioler- perifert
saval som i lungkrestloppet

» Postkapillara resistenskarl
vasentligen opaverkade

« Hydrostatiskt vatskeuttrade
+ Okat CO?

—
Bl = 7
PA"' »DE. > PV‘

S =T
Ra' Py Ry

Py [Ry/Ry] + Py
€7 1+ [RJR]

—— Normal (P,=40, P,=15)

PCH M — P, increase (P,=60)
(mm 9)30_ — Py increase (P,=25)
20F
Arterioles Arterioles
10F  dilate € constrict
0-

1T 2 3 4 56 7 8
Ru/Ry

Tatara, J Intens Care; 2016;4 20
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@ Taylor & Francis

al Clinical Toxicology

. ma  ISSN: 1556-3650 (Print) 1556-8519 (Online) Journa https://s ine.com/loifictx20

Amlodipin tar tid..

A case of massive metoprolol and amlodipine
overdose with blood concentrations and survival
following extracorporeal corporeal membrane
oxygenation (ECMO)

» Absolut vanligast anvanda CCB

Johanna Nordmark Grass, Johan Ahlner, Fredrik C. Kugelberg, Johanna
Steinwall, Par Forsman & Erik Lindeman

5% av vuxna befolkningen 2018
. . . . CLINICAL TOXICOLOGY (&} 67
« Halveringstid 30 — 40 timmar vid son e
terapeutisk dosering o -t
 Overdosproblematik — langvarig L — =
Q4+l A 2 o Letal konc
« | mattlig c_)v_erdos framst ~ amlodipin
vasoplegi, i massiv aven
hjartpaverkan - -

Hours after ingestion

@ Giftinformationscentralen




Verktygslada

Giftinformationscentralen
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Adrenergika B? a?

Supranormala doser!

Kompetetiv agonism Upp till ...
Myokardsvikt eller  Noradrenalin: 4 pg/kg/min
vasoplegi?  Adrenalin: 4 pg/kg/min

 Dobutamin: ?

Dobutamin/Isoprenalin/

Noradrenalin/ Adrenalin RISK
Arytmier, 6kad syrgaskonsumtion, Okat
afterload

@ Giftinformationscentralen
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Hogdos insulin-euglykemiterapi HIE

 Vid forgiftning med CCB och/eller BB och samtidig
myokardpaverkan

 Omedelbart/parallellt med adrenergika om direkt livshotande
tillstand

« Alternativt om konventionell behandling inte leder till prompt
forbattring

« Aven anvant som inotropi vid TCA, venlafaxin, bupropion
Overdoser




Insulin och hjartat och forgiftning

« Rekommenderas som forsta linjens
terapi vid cirkulationssvikt och
myokardpaverkan i internationella
guidelines

* Djurforsok
 Observationsstudier, fallserier och
fallrapporter

» Forbattrad 6verlevnad jamfért med
konventionell behandling

Insulindos: Bolus: 1 E/kg
Infusion: 1-10 (20) E/kg/ timme

@ Giftinformationscentralen

British
Pha

Calcium channel antagonist
and beta-blocker overdose:
antidotes and adjunct
therapies

Experts Consensus Recommendations for

the Management of Calcium Channel Blocker
Poisoning in Adults

CCM 2016

M) Check for updates.

Circulation

AHA FOCUSED UPDATE

2023 American Heart Association Focused
Update on the Management of Patients With
Cardiac Arrest or Life-Threatening Toxicity Due

to Poisoning: An Update to the American Heart
Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care




Metabola effekter

 FFA-metabolism - 6kad
syrgasbehov, arytmibenagenhet,
nedsatt kontraktilitet

* Insulin - Lipolys | =)
VFFA
Myokardiets glukosmetabolism ¢
CCB blockerar insulinfrisattning

Anti-Inflammatory

INF-kB, 1IkB, |MCP-1,

ICAM-1, | CRP

Antioxidant
|ROS

Cardioprotective
Neuroprotective
Anti-apoptotic

<

Mechanism of the benefit
of insulin in acute illness

v

}

Kloner and Nesto. Circulation 2008

Antithrombotic
LTF, |PAI-1

Vasodilation and platelet
inhibition
TNO release, TcAMP,
1eNOS

Glucose lowering

@ Giftinformationscentralen




Direkt inotropi

Betablockare och kalciumantagonister

INSULIN
E‘/
prote'n B .

« Tilltagande inotrop effekt utan
Okat glukosupptag i doser >0,5
E/kg/timme

(Reikeras et al, Clin Physol, 1985. Cole et al; Clin Tox, 2013)

 Kalciummedierad effekt

oberoende av cAMP eller L-typ Ca*t™ 4
kalcium-kanaler ATP = e
(von Lewinsky et al; Ciculation 2005. Hsu et al; J heart Lung Trasnplant, 2006) ‘
Proteinkinas
A

@ GIFTINFORMATIONSCENTRALEN
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Vasodilatation

* Insulin — eNOS-medierad
vasodilatation systemiskt, R
pulmonellt och i koronara karl ‘ e

« Minskad SVR och PVR vid HIE
 Dilatation av terminala arterioler
* FOrbattrad mikroperfusion

Clerk et al. 2004, Holger et al, 2010, Engbretsen 2011

2 o]
Terminal g
venule arteriole

Clerk et al. Diabetes Metab Res Rev 2004
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”Insuline for cacium channel toxicity”
Kline, Ann Emerg Med, 2014

By way of analogy, in the verapamil-treated mongrel canine,
adrenergic agents converted the heart into a drag racer, able to
produce a showy start but with poor endurance, whereas

insulin converted the heart into a diesel engine with a slow
start but able to pull the heavy load for the long haul.




” Use of a porcine model to evaluate the risks
and benefits of vasopressors in a propranolol

oisoning” Cole et al, J Med Toxicol 2020
p g ]
Mean Arterial Pressure (Predicted Averages) Cardiac Output (Predicted Averages)
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Risker
Hypoglykemi

* Hypoglykemi

Maxeffekt av insulin pa B-glukos ca 0,3-0,5 E inSulin/Kg eieras soss, siems 2016)
CCB ger minskad endogen insulinfrisattning

Maxbehov: 0,4 - 0,65 g glukos/kg/timme

Risk for hypoglykemi kvarstar efter avslutad behandling

Vs

Giftinformationscentralen
prpipe Ve

ON CENTRE



Risker

Elektrolytrubbningar
INSULINEFFEKT HYPOTON GLUKOSLOSNING
* Hypokalemi * Hyponatremi

Max hypokalemisk effekt av insulin
0,3 E/kg (Sterns 2016)

Risk for rebound — sarskilt om

njursvikt — malvarde S-K ca 3
Kaliumsubstition vanligen 2,5-10 (20 * Hektmiyt
mmol)/timme | %

» Hypofosfatemi

Giftinformationscentralen
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Risker

Overvatskning
« 30- 50 g glukos/h « Hogkoncentrerad glukosldsning
« 300- 500 ml 10 %-glukoslésning i « Aktiv vatskedrivning
timmen « Koncentrera dvriga infusioner om

« +12l/dygn'! moijligt

Giftinformationscentralen
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Tex

« 5 patienter med
amlodipintverdos
« 8650 -21900 ml glukoslosning...

« Kumulativ plus-balans 3300 —
12800 ml

@ Giftinformationscentralen




50 % glukos

LAGERHALLARE % ORT * PLATS ANTAL FORPACKNING AVSTAND, KM
Falu lasarett Falun VA 1 Pase (Freeflex), 20 x 500 ml
Gavle sjukhus Gévle IVA 1 Pase (Freeflex), 20 x 500 ml
Hallands sjukhus Halmstad Halmstad Akutmottagningen 1 Pase (Freeflex), 20 x 500 ml
Hudiksvalls sjukhus Hudiksvall IVA 1 Pase (Freeflex), 20 x 500 ml
Lanssjukhuset i Kalmar Kalmar VA, antidoter 02 Pése (Freeflex), 20 x 500 ml
Universitetssjukhuset i Linkoping Linkoping Antidotforradet IVA 1 Pase (Freeflex), 20 x 500 ml
Skanes universitetssjukhus, Lund Lund MAVA 1 Pase (Freeflex), 20 x 500 ml
Vrinnevisjukhuset Norrkdping IVA Antidotfdrrad 1 Pése (Freeflex), 20 x 500 ml
Apoteket C W Scheele Stockholm Antidotskap 1 Pase (Freeflex), 20 x 500 ml
Sddersjukhuset Stockholm MIVA 1 Pase (Freeflex), 20 x 500 ml
Sunderby sjukhus Sunderbyn VA 1 Pase (Freeflex), 20 x 500 ml
Vasterviks sjukhus Vastervik VA, antidotlager 02 Pase (Freeflex), 20 x 500 ml
Vastmanlands sjukhus, Vasteras Visteras Antidotférradet 1 Pase (Freeflex), 20 x 500 ml
Centrallasarettet i Vaxjo Vaxjo VA 1 Pase (Freeflex), 20 x 500 ml
Universitetssjukhuset Orebro Orebro Akuten 1 Pase (Freeflex), 20 x 500 ml
Ostersunds sjukhus Ostersund IVA 1 Pase (Freeflex), 20 x 500 ml

Giftinformationscentralen
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Annat...
Kalcium

« Kalcium. Framfdr allt om CCB.

- Oka transmembrantsa koncentrationsgradienten.
» Oforutsagbart svar ramosa et al. ann Emerg Med 1993

« Otillrackligt som monoterapi

« Adderande effekt till 6vriga terapier

« Kalciumglukonat 20-60 ml. Malvéarde: joniserat kalcium 1,5 mmol/l

Giftinformation
praipa




Annat ...
Utvardera cirkulationen

Om myo kardsvikt Betablockare och kalciumantagonister
Hjértat...

 Glukagon. Framforallt om BB.

Glukagonreceptorer i myokardiet b L
aktiverar adenylatcyklas och okar @

produktionen av cCAMP

oberoende av B-receptorer. Bolus ATP :, AMP
10 mg i.v. Om effekt infusion 1-15 l’
mg/timme.
Proteinkdnas
A

@ GIFTINFORMATIONSCENTRALEN
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Glukagon

o Littertursok

~@ « 30 djurstudier, ingen
humanstudie

CLINICAL TOXICOLOGY
Vol. 41, No. 5, pp. 595-602, 2003

REVIEW ® C")kad HF
 Ingen effekt pa 6verlevnad

Glucagon in f-Blocker and Calcium Channel Blocker
Overdoses: A Systematic Review”

Benoit Bailey, M.D., M.Sc., FR.C.RC.*
Divisions of Emergency Medicine, Clinical Pharmacology, and Toxicology,

Department of Pediatrics, Hopital Ste-Justine, Université de Montréal,
Montréal, Qc, Canada

Giftinformationscentralen
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Annat ...

oOm myo kardsvikt Betablockare och kalciumantagonister
Hjértat...

e ? Milrinon.
Fosfodiesterashammare.
Hammar nedbrytningen av cAMP.

« 7?7 Levosimendan.
Kalciumsensiterare. Enstaka
fallrapporter

@ GIFTINFORMATIONSCENTRALEN
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Annat — ECMO.....
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Vasoplegi — CCB -...pin tex amlodipin

@

. k effekt (upp till 4

« Vasopressin

CCB....

Noradrenalin samre

Ca**-frisattning fran SR
V;-receptor

Ocksa indirekt paverkan
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Vasoplegi
Antidotes revisited

« Metylenblatt

* Hydroxykobalamin

@ Giftinformationscentralen
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Antidotes revisited — metylenblatt

* Antidot vid methemoglobinemi

* Blockerar NO-medierad
vasodilataion (amlodipin —
stimulerar NO syntas...)

» Guanlylcyklas/NO-syntasinhibitor
Problem

» Fellasning pulsoximeter

«  MAO-hammare

* G6PD-brist — hemolys

Giftinformationscentralen
SWED!

NTRE

CLINICAL TOXICOLOGY, 2016 T: | &E .
VOL. 54, NO. 7, 547-555 aylor rancis
http-//dx.doi.org/10.1080/15563650.2016.11803%0 Taykor & Francis Group
REVIEW

A systematic analysis of methylene blue for drug-induced shock

Brandon J. Warrick?, Anita Paula Tataru® and Susan Smolinske®

New Mexico Poison and Drug Information Center, University of New Mexico, Albuquerque, NM, USA; ®Faculty of Pharmaceutical Sciences,
The University of British Columbia, Vancouver, Canada

Smooth Muscle cell

b

Bolus 1-2 mg/kg
Infusion 0,5 — 2 mg/kg/timme



Metylenblatt serotonerg toxicitet

 Grundsubstans - reversibel MAO-
A hammare

* Metabolit (Azur B) annu mer W) o

https://doi.org/10.1007/s13181-017-0637-1

p Ote N t CASE REPORT

Vasoplegic Shock Treated with Methylene Blue Complicated
by Severe Serotonin Syndrome

Betty S. Chan' - Therese Becker - Angela L. Chiew' - Ahmed M. Abdalla? -
Tom A. Robertson? - Xin Liu® - Michael S. Roberts> - Nicholas A. Buckley*
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Hydroxykobalamin?

« VitB12
« "Cyanokit” — Cyanidantidot

« Scavenger for NO (och H,S och
CO...). NO-sponge

« 50-bolus
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Hydroxokobalamin?

Open Access Case

Cureus Report

Review began 04/12/2023
Review ended 04/28/2023
Published 05101/2023

© Copyright 2023
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Commans Attribution License CC-BY 4.0.,

which permits unrestricted use, distributon,
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Hydroxocobalamin as Rescue Therapy in a
Patient With Refractory Amlodipine-Induced
Vasoplegia

Laith A. Ayasa ', Jehad Azar 2, Anas Odeh *, Mohammed Ayyad ', Sara Shbaita * , Thabet Zidan *, Noor Al-
deen Awwad °, Nagham M. Kawa °, Wafaa Awad *
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MAP (mmHg)
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On Admission

After 4
Vasopressors

After
Hydroxocobalamin
After high-dose
After Glucagon Insulin infusion
and Calcium 5
infusion




Angiotensin II?

Case Report

Jourmal of Pharmacy Practice
2024, Yol. 37(2) 513-516

Angiotensin Il Use in Treatment of Refractory e

. . . mcse.—eugrguiddin:: B
Shock Due to Benazepril and Amlodipine sagepub comfournals ermision:
Toxic Ingestion

journals.sagepub comihomelipp
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Hur gar det sen?

Received: 28 May 2018 | Revised: 10 September 2018 Accepted: ¥ October 2018

DOl 101111/335 13289

« 1-arsmortalitet 4,5 % SRemALALas

. ) . Long-term mortality and cause of death for patients treated in
 Qvervikt (59 %) man bland de Intensive Care Units due to poisoning

aVIIdna Elin Lindqvist®? | Gunnar Edman®* | Jacob Hollenberg? | Per Nordberg? |

Sune Forsberg!?*®

* 94 % dor av suicid (och/eller
olycka), 70 % ny forgiftning

« 19-39 aringar 48 ganger sa hog
dodlighet som den aldersmatchade
populationen

Men de flesta dverlever...
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The More l' Thlf\ &
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