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TOXICOLOGY/CONCEPTS

Expert Consensus Guidelines for Stocking of Antidotes in
Hospitals That Provide Emergency Care

— Polivalan Yilan antivenomu

Study objective: We developed recommendations for antidote stocking at hospitals that provide emergency care.

Methods: An expert panel representing diverse perspectives (clinical phamnacology, clinical toxicology, critical care
miedicing, clinical phamacy, emergency medicine, intemal medicine, pediatrics, poison centers, pulmonary medicine, and
hospital accreditation) was formed to create recommendations for antidote stocking. Using a standardized summary of the
medical literature, the primary reviewer for each antidote proposed guidelines for antidote stocking to the full panel. The
panel used a formal iterative process to reach their recommendation for the guantity of an antidote that should be stocked
and the acceptable pericd for delivery of each antidote.

Results: The panel recommended consideration of 24 antidotes for stocking. The panel recommended that 12 of the
antidotes be available for immediate administration on patient amival. In most hospitals, this pericd requires that the
antidote be stocked in the emergency department. Another 9 antidotes were recommended for availability within 1 hour of
the decision to administer, allowing the antidote to be stocked in the hospital pharmacy if the hospital has a mechanism for
prompt delivery of antidotes. The panel identified additional antidotes that should be stocked by the hospital but are not
usually needed within the first hour of treatment. The panel recommended that each hospital perform a formal antidote
hazard vulnerability assessment to determine the need for antidote stocking in that hospital.

Concluslon: The antidote expert recommendations provide a tool to be used in creating practices for appropriate and
adequate antidote stocking in hospitals that provide emergency care. [Ann Emerg Med. 2009.54:386-394. ]

Ann Emerg Med 2009;54:386



Ulusal zehir danisma (6nerdigi) antidot list

kapsiil

Swra | ETKEN MADDE ANTIDOTUN ADI AMBALAJ BIRiM DEGERI ENDIiKASYONU
TIPI
1 4-metil pirazol FOMEPIiZOL 5 amp / kutu 100 mg / 20 ml Etilen glikol ve Methanol zehirlenmeleri
(Fomepizol sulfat)
2 Botulismus BOTULiSMUS : 250 ml sise Tip A 750 1U/ml Botulismus vakalari i¢in Antitoksin
Polivalan Antiserum ANTITOKSIN Tip B 500 1U/ml
(A-B-E) Tip E 50 1U/ml
3 Calcium Ededate sodyum CALCIUM EDEDATE 10 amp / kutu 500 mg / 10 ml Kursun zehirlenme
DE SODIUM% 5
4 Di cobalt EDTA KELOCYANOR % 1,5 6 amp / kutu 300 mg /20 ml Siyaniir zehirlenmeleri
5 Digoksin Immiin Fab DIGIFAB 1 vial / kutu 40 mg / vial Digoksin zehirlenmeleri
6 Dimercaprol B.A.L. 12 amp / kutu 200mg /2 ml Agir metal selatorii
7 DMPS DIMAVAL 20 cap / kutu 100 mg kapsiil Agir metal selatorii (Hg)
8 D-penisilamin METACAPTASE 100 cap / kutu 150 mg kapsiil Agir metal selatorii (Pb, Cu)
19 Etil Alkol ETIiL ALKOL% 10 500 ml sise 500 ml sise Etilen glikol ve Methanol zehirlenmeleri
10 Hydroxocobalamin CYANOKIT2,5¢g 2 vial / kutu 2,5 gr vial Siyaniir zehirlenmeleri
11 Metilen Mavisi METILEN MAVISi % 1 flakon 20 ml / flakon Methemoglobinemi yapan zehirlenmeler
1
: 12 Physostigmine ANTICHOLIiUM 5 amp / kutu 2mg/5ml Antikolinerjik zehirlenmeler
13 Pralidoksim CONTRATHION 10 flakon/kutu 200 mg / flakon Organik fosfor zehirlenmeleri
14 Silibinin LEGALON-SIL 4 flakon / kutu 350 mg / flakon Mantar zehirlenmeleri
15 Succimer (DMSA) SUCCICAPTAL 15 cap / kutu 200 mg / Agir metal selatorti (Hg)




Etik uygulamalarda zorluk

Zehirlenmeler ilag firmalarinin
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enl antidotlar

Karnitin
Insdlin - glukoz
Organofosfat (OP) -yeni antidotlar
Siyanur-Sulfur Donorleri
Yeni kugalgf oral antikoagulanlar
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Espinoza TR. Hyperinsulin therapy for calcium channel antagonist poisoning: a seven-year retrospective study.Am J Ther. 2013 Jan;20(1):29-31

Antidotes for toxicological emergencies: A practical review Am J Health-Syst Pharm—Vol 69 Feb 1, 2012

~
@
=

e®®000000000000000000
e HIET should begin with an iv.
¢ loading dose of | unit/kg of regular
° E B E
einsulin followed by an infusion of
: 5-1 unit/kg/hr.** The infusion dos-
®age can be increased every .
:minutes. Doses of 2.5-3 units/kg
ehr have been used depending on
othe response. Experimental studies
e have used even higher doses,*” Serum
:Elucuse should be maintained at a
e concentration of >100 mg/dL dur-
:ing HIET. A maximum insulin dose
o has not been established. If the inita
:hlr_mr_{ glucose concentration is
e mg/dL, an iv. loading dose of 0.5
:kg dextrose should be administered
e with the insulin and followed by an
:infusiun of 0.5 g/kghr of dextrose,
o with meticulous and frequent moni-
+toring of serum glucose and potas-
e sium concentrations.” This dose of
Fexitose can b mrinistered in A
concentrated form (e.g., a 20-25%
concentration) through a central
line to avoid problems with fluid
overload and venous 1 ion. The
recommended goal is to maintain
a serum glucose concentration of
0 mg/dL, A patient with a
falling glucose concentration should
be treated by increasing the amount
of supplemental glucose (not by
decreasing the insulin infusion) un-
til the patient is hemodynamically
stable,




Hindawi Publishing Corporation

Case Reports in Critical Care

Volume 2012, Article 1D 927040, 5 pages
doi:10.1155/2012/927040

Management of Calcium Channel Antagonist Overdose with
Hyperinsulinemia-Euglycemia Therapy: Case Series and Review
of the Literature

4 Case Reports in Critical Care
TawLe 1: Case reports of caldum channel antagonist overdose using hyperinsulinemia therapy with clinical outcomes.

. Dose range Mumbser of ; ; Insulin infusion Duration of Survival N

CCA ingested (ng) patients (%) Insulin bolus (IU/kg) (IU/kg/he) treatoment (%)
. (— 1000 units
2

WVerapamil 2000-5800 10 (40} (10 IU/kg reported) -1 8—33 hours 9 (90)
Diltiazem S00-10080 9(24) -1 h2-1.5 6—8 hours 6 (67)
Amlodipine 30-1000 9 (36) 0-1 0—2.64 6—49 hours B (88)
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3. Conclusion

CCA poisoning is on the rise due to increased use for
a number of cardiovascular indications. CCA overdose,
whether intentional or accidental, can be lethal. HIE therapy
has been shown to be beneficial in multiple animal studies
as well as the majority of case series. HIE therapy should be
considered early in the presentation of CCA toxicity in order

to improve cardiac contractility and hemodynamics. Close
monitoring of serum glucose and electrolytes is advised to
prevent potential adverse effects.
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“ Organofosfatlar

Yeni oksimler
Magnezyum Sulfat

NaHCO3
Antioksidanlar
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Balali-Mood M Recent advances in the treatment of organophosphorous poisonings.
lIran J Med Sci. 2012 Jun;37(2):74-91.
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Yeni Oksimler
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New experimental oximes

In recent years, efforts have been made to de-
velop ethcacious broad-spectrum AChE reacti-
vators. Hundreds of compounds were prepared,
several of which were found to be potentreactiva-
tors both in vitro and in vive. K-oximes 28 appear
to be among the most prmMounds
developed. Several in vivo and in vitro studies on
paraoxon, malaoxon and diisopropylfluorophos-
phate showed that K-27 t8 and K-75
reactivation ability was signihicantly
that of 2-PAM. So, they might constitute an in-
teresting therapeutic strategy in OPCs poisoning
r}- I;Er:lil:f}:iﬂgh E inhifivsd oy
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Buckley, Oximes for acute organophosphate pesticidepoisoning. Cochrane Database Syst Rev 2011
Barelli A,New experimental Oximes in the management of organophosphorus pesticides poisoning. Minerva Anestesiol. 2011
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nur-Sulfur Donorleri

Dimetil trisulfur (DMTS),
metil propil trisulfur (MPTS)

Stvaniir zehirlenme tedavisinde kullanilan antidotlar,

Antdot Uyz.voln Doz Yan etla

Amml mint mhalasvon 15-30 =n. whalasven arada 30 sn. dinlendwerek 1 kapsal 2-3 methemoglchmen vazodlatasvon
dk. wygulamr bazafn=a

Sodyium mbt iy 300 mg Cocuk %6 37lik solusvonumdan 0.15-0.33 mlkg mak-  fatal methemoglobmenn
s 10 ml 4 dk. siivevle infiizvon

Sodyum tovosiilfat I 12.5 g pocuk #6235 hk pozeltden 1.65 ml'kg Maksmwon 50 ml  bulant kusma kaslarda kramp arbalp
10 dk dan az olmavan yvavas; infiizon

Hidrokso kobalaman - 4-5¢g Untiker, tagifilaks

Dikobalt EDTA e dmzke kobalt mtoksikasvonu anafilakz= hmpotan-

SIVOD 3njIyoddem
4 DMAP m methemozicbimenn




I[dentification, solubility enhancement and in vivo testing of a cyanide

antidote candidate

Kristof Kovacs, Madhuri Ancha, Mario Jane, Stephen Lee, Siva Angalakurthi, Maelani Negrito,

Senan Rasheed, Assumpta Nwaneri, llona Petrikovics *

Department of Chemdstry, Smm Howston State University, Huntswille, TX 77347, US4

ARTICLE INFO ABSTRACT

ﬂm'd.e histary: Present studies focused on the in vitro testing, the solubility enhancement and the in wivo testing of
Received 14 December 2012 o methyl propyl trisulfide (MPTS), a newly identified sulfur donor to treat cyanide (CN) intoxication. To
Received in revised form 8 April 2013 enhance the solubility of the lipophilic MPTS, various FDA approved co-solvents, surfactants and their

Accepted 9 April 2013
Avallable online 18 April 2013

“T . : EL > Cremophor RH40 > polysorbate 30 > sodium deoxychalate > sodium cholate. The maximum solubil-

Eﬁ;’zr dﬂ:;r:;gﬂnlsm ity of 4099 mgfml was achieved with 20% Cremophor EL A synergistic solubilizing effect encountered

in vitrofin vivo efficacy with the combination of 20% Cremophor EL +75% ethanol lead to a 2900-fold increase {compared to )
Solubility enhancement water solubility) in solubility. The in vive efficacy using intramuscular administration was determined Sisa
Parenteral o’ QP Pt 0ePa B8t hte®ntfel P e 0% Lr i & 219 [ DAAR A2 B AL AR AAAL:P ©
Co-solvents{surfacrants [AFR)Y Intramuscular administration was shown to be effective and the therapeutic antidotal protection

combinations were applied. The order of MPTS solubility in the given co-solvents was found to be the fol-
lowing: ethanol >> PEG 200 = PEG400 = PEG300 > PG. The maximum solubility of MPTS was found at
890% ethanol of 177.11 £ 12,17 mg/ml. The order of MPTS solubility in different surfactants is Cremophor

by MPTS alone and MPTS + thiosulfate (TS) was significantly higher than the present therapy of T5.
Ooooooooooooooooooooooooooooooo‘ﬁ';UJEbEW'F'oEFcWU@'iW-‘FWQQ
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sodium thiosulfate in vitro. The fact that OMTS converts cyanide to thiocyanate mare efficie ™
it a promising sulfur donartype cyanide antidate (scavenger) with reduced enzyme depende
for DMT= versus sodium thiosulfate were measured fallowing intramuscular administration i
ratios [APH = LDgy of cyanide with antidote/LDspy of cyanide without antidote). A dose of 1C
only slight therapeutic protection (AFPR = 1.1), whereas the antidotal protection from DMTS

;AF‘R = 3.3]. Based on these data, DMTS will be studied further a5 a grumising next-gener:

and Drug

4, Conclusion

The identification of a possible antidote (MPTS) for CN intoxica-
tion and its solubilization for the therapeutic antidotal studies
using a lethal animal model were addressed in this study. Based
on in vitro CN to SCN conversion testing of potential sulfur donors
it was concluded that MPTS is a potentially effective molecule be-
cause its in vitro efficacy was superior to that of TS, the SD compo-
nent in one of the currently approved antidote kits. Following the
identification of the SD it was seen that it is a highly lipophilic mol-
ecule with low water solubility, thus its solubilization was initi-
ated. Solubility studies revealed that FDA approved excipients,
such as co-solvents and surfactants, were able to dissolve MPTS,
but a complex system was needed to further increase solubilizing
capacity and develop a solvent that can dissolve MPTS at therapeu-
tically relevant concentrations. Further studies showed that co-sol-
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" Yeni Kusak Antikoagulania
Kanama kontrolu

— Antikoagulanlarin kesilmesi
— Destek tedavi
(kanama kaynagi kontrolu IV sivi, ES)

—-Erken alimlarda aktif kt')mi]r




Table 2 Antidotes for NOACs, ongoing and completed clinical trials

Antidote Study Study description Enrollment Resulsianticipated completion date Clinkcal erial
i .o [ NN NN N} {number of people) identifier
® Peraiphers ; Phate |, non-randamized Pharmacokinete study of single-dose & August 2014 MCTOZ205905
: ° administration of PERSTT in healthy subjects
00000000 Phue |, RCT Safetylefficacy of escalating doses of PERSTT B0 Randomized 82 o Achieved baseline hernostasi within 10-30 minutes MCTOI8262 66
alone snd following one dede af edoxaban PERSTT or placeba fellowing sdministration (whole-blood dotting tme);
effects sustained for 24 hours
Phase I RCT Saferyleficacy of escalating reversal doses of &% Randamized 4:| to Seprernber 2005 MNCTOX207257
PERITT following edaxaban. Additanally PERITT or placebs
imvestigating effects of FERFTT on re-anticoagulation
Pt with edesaban and sscond PERSTT reversal
: Andewanes alfa :‘hse IL RCT Pharmacokinetestsafery af andexanet alfa in 144 Randomized &3 Mewvember 2003 Preliminary data: mmediate dose. MCTOIT58432
° ° reversing rivaraxaban, apizaban, edoxaban, dependent reduction in facvar 3a activity that returned
00000000 enaxaparin, and betrixaban to placeba levels by 2 hours follawing treatmene.
< Phase Ill, RCT AMMEXA AMNMER — A Saferylefficacy of andexanet alf in 4 Prelirminary data: Imrmediate reversal of amicoagulation  MCTOX207725
o] [Aundescanet Alfa 3 Mowel reversal af apicaban in bealthy 50-75 yo subjects lasting |—2 hours. Anti-factor Xa activity decreased by
Anridote wo the Anticoagulam 4% and near normalization of ACT
w5 Effects ol DXA Inhibitors)
(.: ANMEXA — R Safetyefficacy of andecnet alf in ™ Movernber 2004
rewersal of rivarcsaban in healethy 50-75 yo subjects
Phatse [l eahort study Safety and efficacy of andexanss alfa in achieving 70 Mewvermbar 2023 MWCTO2329337
hemostasis in patients with major bleeding an
e0000o0o0e direct or indirect Bepor Xa inhibitors
: : {esceepe loven )
o ldarucizurnab ¢ Phasel, RCT Pare |: Riging dose assessment of idarucizurmalb I 10 Randamized 3:1 w Safe and well wlerated. Rapid peak plaima exposure MCTO 83830
: ceceecee in healthy subjects idarucizumab or plucebs  and elimination achieved
Part 2: Safety and efficacy of idarueizumab in 47 Randomized 3:| o Irmmediate, complete, and sustiined (72 howrs) rewersal
dabigatran reversal in healthy subjects idarucizumab or placeba ol dabigatran-induced anticoagulation (dTT, BCT,
aPTT, TT) in heahthy subjects
Pl [Il, eahort study RE- Saflety and efficacy of idarucizumab in dabigatran Estirrated enrallment 300 July 2017 MCTOZ | 4947

WVERSE AD (A Study of the RE-
VERSal Effects of Idarucizurmab
on Active Dabigatran)

reversal in patients with serious bleeding (group A)
or patients requiring urgent procedure (group B)

Ireesrim amalysis of 90 patients who recsived
idarusizumab: idirucizumab norrmalized dTT in =93%
al patients, ECT in =BE%, and unbound dabigatran
concentration was reduced to minirmal levels. Median
cesgation of beeding in group A2 | 1.4 hours. Marmal
herrostasis achigved in '72% of patients. uidergoing

surgery (52%) in group B

Abbreviations: ACT, acrivaced docong ome; RE-VERSE AD, Reversal Effects of Idarscizumab on Active Dabigacran; dTT, dilute chromibin times ECT, scarin-dacring time; MOACs, novel oral anticoagulants; TT, thrombésn cme; aPTT,
actvaced partial chrombophstn ome; RCT, andomized conrol tral; yo, years-old.

Hu TY,Reversing anticoagulant effects of novel oral anticoagulants: role of ciraparantag, andexanet alfa, andidarucizumab.Vasc

Health Risk Manag.2016
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I Articles

Safety, tolerability, and efficacy of idarucizumab for the
reversal of the anticoagulant effect of dabigatran in healthy
male volunteers: a randomised, placebo-controlled, double-
blind phase 1 trial

Or Stephan Glund, F’hDE, Joachim Stangier, PhD, .
. , Interpretation
“hD, Joannewan Ryn, PhD, Eenjamin Lang, Dipl Math i i . L. .
Sruenenfelder, VM, Paul Reilly, PhD, Prof Jérg HrE_UIEThese phase 1 results show that idarucizumab was associated with immediate, complete, and

Injec! sustained reversal of dabigatran-induced anticoagulation in healthy men, and was well tolerated with

For Immediate Ciotol

Release no unexpected or clinically relevant safety concerns, supporting further testing. Further clinical

studies arein progress.
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Andexanet alfa (PRT064445) — a factor Xa inhibitor
antidote undergoing FDA review

Andexanet at a glance

Mechanism of action ~ Recombinant and inactivated form of factor Xa
Binds factor Xa inhibitors: apixaban,

rivaroxaban, and edoxaban

Proposed dose 400 mg IV bolus *2 hours infusion at 4 mg/min*

Time to effect 2 minutes: 94% decrease in ant fXa activity!
Effects of bolus last 1-2 hours

Adverse effects Mo known prothrombotic effect - tissue factor
pathway inhibitor interaction deserves further
investigation

Possible indications Life-threatening hemorrhage
Emergent surgery

Motes: *Dose currently being investigated in Phase |ll, part 2 trial; data from
Crowther et al*
Abbreviation: FDA, Food and Drug Administration; [V, intravenous.

Crowther M, ANNEXA (TM)-A PART 2: a phase 3 randomized, double-blind, placebo-controlled trial demonstrating sustained reversal of apixaban-induced
anticoagulation in older subjects by andexanet ALFA (PRT064445), a universal antidote for factor XA (FXA) inhibitors. J Thromb Haemost.2015

t alfa (r-antidote, PRT064445; Portola Pha

o000 0000000 ..Q[I.r.ar.l ‘.Q-.

our separate Phase mize .pTa::E?bE-.c.ur:tlenTlc.
trials have characterized andexanet alta’s efficacy in a partial
reversal of apixaban, rivaroxaban, edoxaban, and enoxaparin.
In a small mvaroxaban trial, patients received rivaroxaban
20 mg daily for 6 days followed by escalating doses of
andexanet infusion. In those dosed 210 and 420 mg, factor
Xa activity was immediately reduced in a dose-dependent
manner by 20% and 53%, respectively. Following termination
of infusion, factor Xa activity returned to placebo levels by
2 hours following treatment. Mo serious adverse events were
reported.

o o Cuprernly sPhase: o M o/sM M08 trpadse(tindekarm:e s pfe
a Movel Antidote to the Anticoagulant Effects of fXA
Inhibitors) are testing the safety and efficacy of andexanet alfa
in healthy subjects anticoagulated with apixaban (ANNEX A-
A) and nvaroxaban (ANNEXA-R). Preliminary data in
n=33 (treatment n=24) showed that an andexanet alfa bolus
reduced apixaban-mediated anticoagulation immediately.
Anti-factor Xa activity decreased by 94% (P<20.0001), and
near normalization of coagulation (activated clotting time
[ACT]) lasted 1-2 hours.* In part two of this phase, a 400 mg
IV bolus followed by a 2-hour infusion was evaluated for
efficacy in reduction of the plasma-free fraction of apixaban
and normalization of thrombin generation and sustained

effect. Complete results from these Phase III studies are
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Ciraparantag — a universal reversal agent undergoing
FDA review
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Ciraparantag (PERY

ag Aripazine (Perosp.

pe

-

R

Ciraparantag/PER977: NOACs

and heparin antidote
phere, Danbury, CT, USA) is

Mechanism of action Most Recent Events molecule that binds direct Xa
ibitors, and unfractionated and
= 02 Apr 201 5Ciraparantay receives Fast Track designation for LMWH) through non-covalent

Hasmorrhage [IV] (In wolunteers) in USA

= 03 Mov 201 4Efficacy and advarse events data from a phase I/ trial in

Hasmorrhage released by Percsphere

Proposed dose = 06 Oct 2014 Aripazine is available tor licensing as of 08 Oct 2014,

Time to effect hitp:Awasewe. parosphere.com/

Adverse effects Mild perioral and facial flushing, dysgeusia**
FT remains elevated
Does not appear to be sensitive marker for
PERF77-mediated anticoagulation reversal®
Mo prothrombotic effect!
Possible indications Life threatening hermorrhage
Emergent surgery
Elective procedures to minimize time off

anticoagulation

Motes: *Dose being investgated in Phase Il crial; **data from Lauliche et al;*%daca
from Ansell er al ™
Abbreviations: FDA Food and Drug Adminisoration: FPT. prothrombin cime;

charge interactions (Table 3).
mn the exact mechanism of the
ion bleeding assays, PER977
coagulants with thromboelas-
bleeding. Edoxaban required
rrsal. In ex vivo human blood
atuuics, 1 ear s woveracu ovaroxaban or apixaban in a
dose-dependent fashion, which was quantified by measuring
ante Nwaeinvety. ¥ e precoamubniefioceseem: ebsernadein
:hq:!-;c studies.

: In a preliminary study involving 80 healthy patients,
!:'ER'Q‘TT (100300 mg 1IV) was administered to subjects
& hours after receiving edoxaban (60 mg oral). Anticoagulation
:'mrr::rsa] was monitored with whole-blood clotting time, which
z:urrr::latcd with edoxaban plasma concentration. PER977
zcstnmd baseline hemostasis within 10—30 minutes and
effects were sustained for 24 hours.* Phase I trials investi-
.gat'mg reversal of edoxaban with escalating doses of PER977
are underway. Plans for Phase 111 trials with edoxaban have

Laulicht B,. Small molecule antidote for anticoagulants. Circulation. 2012;126:A11395.Ansell JE, Bakhru SH, Laulicht BE,. Use of PER977 to reverse the
anticoagulant effect of edoxaban. N Engl J Med. 2014;371(22):2141-2142.







Verapamil Poisoning, the Importance of
Intravenous Lipid Therapy: Case Report

Verapamil Zehirlenmesi, intravenéz Lipid Tedavisinin Onemi: Olgu Sunumu

verapamil Poisoning, the Importance of
Intravenous Lipid Therapy: Case Report

Verapamil Zehirlenmesi, Intravendz Lipid Tedavisinin Onemi: Olgu Sunumu

Emine Akinci, Ramazan Koyl
Clink of Emergency, Konya Training and Research Hospital, Korya, Turkey

ABSTRACT

In recent years, intravenous lipid emulsions (ILE) have been used
as an effective antidote to lipophilic drug poisonings, especially
to local anaesthetic drug intoxication. Massive intentional vera-
pamil overdose is a toxic ingestion that can cause multiorgan
failure and currently has no known antidote, which can lead to
fatal poisoning. Treatments for calkcium channel blocker {CCB)
intoxications include decontamination, fluid replacement, vaso-
pressors and glucagon. Here, we present a patient who showed
continued hypotension despite aggressive treatment but was
successfully resuscitated following intravenous lipid support.

Keywords: Verapamil, intra-venous lipid therapy, intoxication

OZET
intraveniz lipid emilsivon (ILE) tedavisi son yillarda basta lokal
anestezik ilac toksisistesi olmak Ozere lipofilik olan ilag zehirlen-
melerinde etkin bir antidot olarak kullarilmaktadir. Asin doz ve-
rapamil alhimi, multi organ yetmezligine yol acabilecek ve kanit-
lzanmis antidot tedavisi olmayan, 8ldmcl olabilen zehidenmelere
yol agabilir. Kalsiyurn kanal blokérlerine (KKB) bagh zehirlenme-
lerin tedavisinde dekontaminasyon, s replasman, vasopressar
ajanlar, glukagon yer almaktadir. Biz agresif tedaviye ragrmen hi-
potansiyonlan devam eden intravendz lipid deste§i sonucu basa-
nile resiisite ettigimiz hastamiz sunuyoruz

Anahtar Kelimeler: Vierapamil, intravendz lipid




Weinberg GLPretreatment or resuscitation with a lipid infusion shifts the dose-response to bupivacaine-induced asystole in rats Anesthesiology.1998




Etki mekanizmasi

MEKANIZMA
|. Lipid Sink

Etkinligini aciklamakta kullanilan en olasi teori

» Uzun zincirli yag asitlerinin kardiyak miyositlerde
voltaj bagimli kalsiyum kanallarini aktive ettigi

” BlyOenerjltlk bulunmug (sitozolik Ca artar)
*KKB zehirlenmelerinde diger ilaglara oranla daha
1ll. Ca kanal etkili olabilir?

“aktivasyonu o

Direkt inotropik
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ICERIK

 Trigliserit ve fosfolipit
 Trigliserid ; aspir ya da soya yagi ve uzun

zincirli yag (linoleic, linolenic ,palmitik
oleic ,steoric asit) asitlerinden olusur
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X i 4 A { o Local anesthetics
blldlrllmIS é & 1l e
Cocains
Prilocaine
ssam
Asmitriptyline
Citalopram
Bupropian
Venlafaxine
Diexepin
Diemubepin
Imiprarmine
Escatalopram
Desvenlafaxine:
h'rtl-p-'\-:h:cr.

Clhu.apl'u:
Trazodone
fcepromazins
Cardiovamcular
Werapamil
Diltiazem
Propranciol
Amnlodipine
Propafenone
Canedilal
Flacainide
Dhoocazoein
M ebivolol
Romifidine:
Detomidine
Others:
Diphenimydramine
Zolpidemn
Hydrasychioroguins
Bromediclons
Cyclobenzaprine
Hydrasyzine
Endiasulfan
Phermytoin
Meperidine
Carbamazepine
Pentobarbital
Methamphetamine
Chiorogquins
2C-E
Water soluble {Log P < 2
Local anesthetics
Meprracaine
Cardiovascular
Ietopeiol
Adenolol
Bisopralol
Clomidines
Labetalal
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* 61 merkezden 48 olgu

» Lokal anesteziklere bagli 10 olgu
» Diger ilaglarla 38 olgu

* 30 biling bozuklugu

8 kardiyovaskuler kollaps (3 olum)

« ILE sonrasi GKS ve Kan Basincr’nda ga
anlamli degisiklik
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LIPAEMIQB@@Q Results of Clinical Use of el
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CONCLUSIONS

ELSEVIER http://dx.doi.org/10.1016/j.jemer; Sifice the initial successful report for use in acute

bupivacaine-induced cardiac arrest in 2006, intravenous
lipid emulsion has been broadly applied for neurclogic
and cardiac toxic medications, The predominant theory

c, 1N Ca' of the lipid sink phenomenon makes this therapy poten-

= tially applicable for a wide variety of lipid-soluble xeno-

Re view biotic-induced toxicities, including local anesthetics,
non—dihydropyridine calcium channel blockers, and tri-

@Cm:—:.lah-iark cyclic antidepressants. However, the exact mechanism

of action has not yet been elucidated and reports of suec-
cessful resuscitation using lipid emulsion have broadened

INTRAVENOUS LIPID EMULSION IN THE go;raclgu:le;wgter mluhle §e310.h1.m£c2 ;;U.Ch. as e” hlockera
A SYSTEMATIC REVIEW OF HE and lamotrigine. Unfnr[una[ely, the lack of h1gh qualuz

o controlled human studies and substantial publicatiog
Dazhe Cao, mp,"T Kennon Heard, v, P, T Mark Fo? bias toward positive results precludes lipid emulsion ther®

*Rocky Mountain Poison and Drug Center, Denver Health and Hospital f-".L.tI"DI’P apy as a first-line agent for indications other than IDCHI
University of Colorado School of Medicine, Aurora, Colorado, $Department of EP anesthetic systemic toxicity. In the setting of severe hee
Bellevue Hospital Center, New York, New York, and §Department of Ems-rgs-; modynamic compromise caused by a lipid-soluble xenn‘
Center and Parkland Memarial Hosm biotic lipid emulsion therapy may be considered fog

FRspnint Address: Dazhs Cao, wo, Rocky Mountain Poison and Drug Center, D® ﬂ-‘:s’u&‘ﬂaﬁrﬂl 1:,.![ %48 el At S Y

= o000 000000
e DTW er, GO E'DECE: Care at this time, As %uclol Tlpﬁemulamn% may be st T(Ed
94 articles included in e in emergency departments in close proximity to rec;u:m-
final analysis 8 midon menes i are e wiee o0 peove M vle are pe!




e Lipofundin %10 - %20
* Intralipid %10 - %20
* Lipovenos %10 - %20

Intralipid® 20%

L 20%, FIE £MLESion FOr INfransnois w
centalaing TAN IS00KEAN, erulshon e nfutss

3 pintans: Acthar Ingreciien

G chespigioads 5o, Clyoenal an

Gmciiisy: S50 moamal kg water. Lo i

Wirning: This eonbents of L botthe e dor 3%
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“hate the optimal dose.
Current recommendation from ASRA for 20% lipid
emulsion therapy ( 123):

1. Bolus 1.5 mL/kg (lean body mass) intravenously
over | min (note. that dose is in volume, not weight)
o 100 mL for a 70-kg patient
© Repeat bolus for persistent cardiovascular

collapse
. Continuous infusion (.25 mL/kg/min
¢ I8 mL/min for a 70-kg patient
© Candouble the infusion rate for persistent hemo-
dynamic instability
¢ Continue infusion for at least ten minutes after
hemodynamic recovery

Weinbera linidrescue.ora
Cao D, Intravenous lipid emulsion in the emergency department: a systematic review of recent literature.J Emerg Med. 2015
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‘Komplikasyonlar

e Pancreatitis: Several possible cases of pancreatitis

Laboratuvar bulgularinda _ ' A
degisiklikler (temporally associated with the administration of

« Pankreatit intravenous lipids) have been reported.”** The

. Bronkospazm’f‘ akSI (SO) patients did not have adverse effects or require

| bazlh) a8 <3 treatment. Pancreatitis associated with lipid infu-
+ ARDS

sion is most likely to occur if the patient has received
VaSkul multiple doses or a prolonged infusion of lipid.

":. e Lung injury: Several cases of lung injury after the

use of intravenous lipid as an antidote have been

reported.*”

Bartlett D. Intravenous lipids: antidotal therapy for drug overdose and toxic effects of local anesthetics.Crit Care Nurse. 2014.



Amer ican Journal of Emerge ey Medicine 31 (2013) 15361 153682

Contents lists available at Science Direct
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Case Report
Caution with interpreting laboratory results after lipid rescue therapy







