16. Antidotes

(LN glucagon)

7 Taen suuuy | Raula / s
1 | Glucagon sterile Tdian LABEIA lun193nwn Beta-blocker overdose WA Calcium Channel
HCI (211 | powder | Blockers overdose 114 mman"’l%%%%uj Tunnsuileld v 1 pacemaker 14
o U % o 3 o o a ema
ANEN) gnszauivla s sinuuuLsrALsraes uarlunalum szazinan
N705UE glucagon WuamnrauiTymAsaine lfuda
Original table
7 | daEn suuuy | SWEInen aalspalauazuaaniaan ED
1 | Glucagon | sterile ](2) X X
o bay o o o | d .
HCI powder Seulanisdald  dndaded | dlesanlunisinen Beta-blocker overdose
(811 Lﬁmmﬂmﬂﬁim Beta-blocker | la¥ Calcium Channel Blockers overdose
o o . X ' o YR v o , o
An51) poisoning wazengy | Wi awnsnldanen) lunsuflald wu 14
calcium channel blockers | pacemaker ldenszsumiala sauvian1sine
wigua Wuendoedintanld | wwulszAudszpeg wazlunedJuim
duendnseanstinfnendee | svaznaifseiuen  glucagon  HugINNTE
aad 9 Wy o P Y g -
Anauuda i lfua whiloyunmannanlfiugs  wananfunwne
Tsavialaliflszaunisallunisld  glucagon
Tuaniazainan
ang.dszaruna:  Llden  Weasandeauluin@lilfegude  wazliisvyuun
nnsininiaieiiaangIngs Beta-blocker wazengy Calcium channel
blockers 13lugiianislden TNF
NNEILUB
- ED = tinydeeaanan amutiydanvanuiesns;
- 1 = iyddesressn Audeaglainaneinauy wiazanan;
- 2" = iigdtesaasen mudeaglainamusineutlszaiunanisiansounan ity davanuis f;

rd

3 = 1fpydtenreden audeaglanaynssuniswauninydawanuis s




daui 1 Tayalnzagl

Glucagon lfil@uvhj AMFUNNTUANS beta-blocker (BB) overdose Waz calcium-channel blocker
(CCB) overdose gnitansantngnnizinugidentieyiemagnunsdadentn 2 @11 Hud ara1e1dan
AARSUATEINEN uazaranlsaialauazaaniaen

fwannisldiiu BB war CCB iunmaiiuavinlivinladiudrautaiolavgadiu® lulssmalnad
21e1uEUae 1650 BB uaz CCB finawin daviszunn 18 - 36 318 luanigewnidnidsanuldeTintas 6 -

12 98® pefnunlnesialiuustin g atropine Tunisufilaviladiug®® wanldlFuuztinildenau s

1 v
o K

v
993714 glucagon %2 insulin + glucose/dextrose™? atislsfinn nangunEuiuflssnininaesaiases

(3, 6-12)

111N case reports U@L 569

WUANNINIT NN R ERINaanTaldewuzinse glucagon'

v '
' [ o o = (11, 13

) Mpineriu sauvieiindngundsdnutiiuag

" gau insulin iR hypokalemia 16"

3,10 ) o o vL | = ‘]J . ol
ANNTUDINITINNILIZAIANNUAIN glucagon

a
1478 insulin
| a (
VU BAEY
dusurnldanelun1sinen 415y glucagon HAnldanadsyanns 920,000 U nsese Wasainfieeld
: o Ao ” . 4w e Y aux

enTuauIngs uigduuue iy 1 mgivial @gaenminys Wauiudl Inaeasudoglanaasasldng 200

vials wazyinliifinaangsenTuniglien® dounisinendiag insulin aziianldanatlszan 260 - 700 1
ATUZAYNITNIINNUNTTY TN MANUINTF IFRAN LTI N1sdnAinain BB ¥ise CCB Wi
e @ lianau (u n19ld pacemaker) visaanauni lutityd (Wi atropine vi# insulin) ¥ Hduriis

= A Py o o ' a
aslaiaan glucagon BluityTanuanuesni

AUl 2 wwanensaRvidaya
Glucagon Qm@u'ﬂm?ﬂuﬁl’aﬂm overdose of beta-adrenergic blocking drug waz overdose of
calcium channel blockers %aﬁmamﬁwﬁ”u‘imﬂmxﬁﬁmuﬁ’jﬁmmmLmeﬁﬁﬁumaﬁmLﬁ@ﬂmmmmm
1un armnentianamaniuariieingd uararanlsainlauaziaaniaen
fayasuinin1sdninlaaBauBesnin Health Technology Assessment core model l&un Trymn
ATUFUNINUAZUUINNNTINEN @m@"ﬂwmmmmﬁmuﬂ Use@nann Anudaeasie sALaznTLseiiy

ANANAT sanlLDwindiaau Minades sanAuaANwiLee@aaTiny iaean)



AauN 3 SEazIRLATaNATITING
Overdose of beta-adrenergic blocking drug
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In 2008, the American Association of Poison Control Centers in the Toxic Exposure Surveillance System Database

recorded 21,282 exposures to beta blockers and 10,398 exposures to calcium channel blockers. Of these exposures,

707 beta-blocker and 423 calcium channel blocker cases had “moderate” to“severe” outcomes, and there were 6

beta-blocker and 12 calcium channel_blocker deaths reported. Approximately 40% of each were unintentional
exposures, and 14% involved children younger than age 6.
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1 Uptodate 19.2% 1% line therapy : Give boluses of isotonic IV fluids; give atropine 1 mg IV (up to 3 doses)
for initial treatment of hypotension and bradycardia

2" line therapy:

Glucagon: give 5 mg IV bolus, if IV fluids and atropine ineffective; may be repeated if the

initial bolus has no effect (Grade 2C).
3" line therapy:
When [V fluids, atropine, and glucagon prove ineffective at reversing signs of

cardiotoxicity give IV calcium salts, vasopressors, high-dose insulin_and glucose, and

phosphodiesterase inhibitors (Grade 2C).

2 BNF 61 An intravenous injection of atropine is required to treat bradycardia(3 mg for an adult,
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40 micrograms/kg (max. 3 mg) for a child). Cardiogenic shock unresponsive to atropine is
probably best treated with an intravenous injection of glucagon 2-10 mg. followed by an
intravenous infusion of 50 micrograms/kg/hour. If glucagon is not available, intravenous

isoprenaline is an alternative.

Emergency Medicine
Australasia (EMA)

2011®

- Atropine for Bradycardia, hypotension, excess secretion

or High-dose insulin/dextrose for Intractable hypotension, heart block

Note: In recent years, glucagon use in b-blocker and CCB poisoning has diminished,

largely because of difficulty with availability and administration. Despite numerous well-

performed animal studies, human published work to support its use is limited and clinical
effectiveness has been anecdotal at best. The main impracticalities of using glucagon are
stock availability and the cumbersome method of drawing up large doses (5to 10 mg as a
loading dose and similar doses per hour to maintain blood concentrations) when it is only

available in 1mg vials

American Heart

Association 2010

There are no data to support the use of specific antidotes in the setting of cardiac arrest

due to B—blocker overdose. Resuscitation from cardiac arrest should follow standard BLS
and ACLS algorithms. B-Blocker medication overdose may cause such severe inhibition
of B—adrenergic receptors that high-dose vasopressors cannot effectively restore blood
pressure, cardiac output, or perfusion. Therapeutic options in the treatment of refractory
hemodynamic instability due to B—blocker overdose include administration of glucagon
(Class llb, LOE C), high-dose insulin ( Class Ilb, LOE C), or IV calcium salts.

European
Resuscitation Council
Guidelines for

Resuscitation 2010

Bradycardia:

Glucagon
Cardiac arrest:

Evidence for treatment is based on case reports and animal studies. Improvement has

been reported with glucagon, high-dose insulin _and glucose, phosphodiesterase

inhibitors, calcium salts.
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Uptodate ®  Glucagon
19-2(3, 7.10) Use - Unlabeled/Investigational

Used with some success as a cardiac stimulant in management of severe cases of beta-adrenergic
blocking agent overdosage; treatment of myocardial depression due to calcium channel blocker

overdose

Glucagon — Despite limited data, glucagon is considered first-line, antidotal treatment for beta




Frudaya 1lsz@nsua
blocker overdose [13,14].
The successful use of glucagon to manage beta blocker toxicity has been documented in many case
reports, but no controlled trials involving humans have been conducted [15]. One review of the
available controlled trials in animal models found that glucagon increased heart rate (HR), at least
transiently, but had minimal effect on mean arterial pressure (MAP) [13].
® |nsulin
Use
Treatment of type 1 diabetes mellitus (insulin dependent, IDDM) and type 2 diabetes mellitus
(noninsulin dependent, NIDDM) to improve glycemic control
Use - Unlabeled/Investigational
Hyperkalemia; gestational diabetes mellitus (GDM), diabetic ketoacidosis (DKA); hyperosmolar
hyperglycemic state (HHS); adjunct of parenteral nutrition
Insulin and glucose — High-dose insulin shows promise as a treatment for beta blocker toxicity, but
evidence remains preliminary [24]. In patients who manifest hemodynamic instability refractory to
the other therapeutic modalities described above, we suggest a trial of high-dose insulin and
glucose.
Animal studies and case reports of both isolated beta blocker overdose and combined calcium
channel blocker and beta blocker overdose suggest that treatment with high dose insulin and glucose
may be effective [20,24,25]. However, the role for this therapy in pure beta blocker overdose is not
settled.
Clinical Glucagon

pharmacology

2011®

Glucagon is used in the emergency treatment of severe hypoglycemia in patients with diabetes
mellitus. Other uses for glucagon are as a diagnostic aid in radiographic examination of the Gl tract

and possibly as a cardiac stimulant in beta-adrenergic blocker overdose.

Insulin No data

BNF 61

Beta-blocker

Acute massive overdosage must be managed in hospital and expert advice should be obtained.
Maintenance of a clear airway and adequate ventilation is mandatory. An intravenous injection of
atropine is required to treat bradycardia (3 mg for an adult, 40 micrograms/kg (max. 3 mg) for a child).

Cardiogenic shock unresponsive to atropine is probably best treated with an intravenous injection of

glucagon 2-10 mg (CHILD 50-150 micrograms/kg. max. 10 mg) [unlicensed indication and dose] in

glucose 5% (with precautions to protect the airway in case of vomiting) followed by an intravenous

infusion of 50 micrograms/kg/hour. If glucagon is not available, intravenous isoprenaline (available

from ‘special-order’ manufacturers or specialist importing companies) is an alternative. A cardiac

pacemaker can be used to increase the heart rate

AHFS 20119

Glucagon

Glucagon has been used with some success as a cardiac stimulant for the management of cardiac

manifestations (e.g., bradycardia, hypotension, myocardial depression) associated with severe B-

adrenergic blocking agent overdosaget or calcium-channel blocking agent overdosaget. Glucagon

has successfully reversed such manifestations in patients unresponsive to other drugs (e.g., atropine,

epinephrine, dopamine, dobutamine), and should be administered early in the management of severe
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B—blocker overdosage. Experience in calcium-channel blocker overdosage is more limited, but
glucagon (combined with amrinone in at least one case) has been similarly effective in some patients.

Insulin No data
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"Systematic"[Sb]

2 ("Glucagon"[Mesh]) AND "Adrenergic beta-Antagonists'[Mesh] AND "Systematic"[Sb] 2 (related 2)

3 | ((("Glucagon'[Mesh])) AND "Adrenergic beta-Antagonists"[Mesh]) AND - 4 (related 0)

4 | ((("Glucagon'[Mesh])) AND "Adrenergic beta-Antagonists"[Mesh]) 176

5 ((("Glucagon"[Mesh])) AND "Adrenergic beta-Antagonists"[Mesh]) AND "Case Reports" 20 (related 10
[Publication Type] readable 4)
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Glucagon in beta-blocker and calcium channel blocker overdoses: a systematic review. (Abstract)




BACKGROUND: Glucagon is usually accepted as part of the standard treatment in the management of patients with beta-
blocker and calcium channel blocker overdoses.

METHODS: A systematic review was done in order to evaluate the evidence supporting glucagon use in beta-blocker and
calcium channel blocker overdoses. Studies evaluating glucagon for those uses were identified using the Cochrane
Database of Systematic Reviews, the Cochrane Controlled Trials Register, MedLine, ToxLine, and EMBASE searches, as
well as reviewing medical toxicology textbooks and references of identified articles. Only controlled studies of human or
animal studies were included, the latter only when it was an in vivo model of acute poisoning. The quality of the included
studies was assessed.

RESULTS: The search found no study in humans but identified 30 in animals. In the five studies of animal models of beta-

blocker overdose included, glucagon appeared to consistently increase the heart rate at least transiently but appeared to

have no effect on mean arterial pressure even though it possibly increased cardiac output. Its effect on the survival rate in

animal models of beta-blocker overdose was unclear. In the six studies of animal models of calcium channel blocker

overdose included, glucagon appeared to increase heart rate and cardiac output and reverse second and third degree AV
blocks, all at least transiently. There appeared to be no effect of glucagon on mean arterial pressure although it did
increase in one model. Glucagon appeared to have no effect on survival rate. The included studies for both overdoses
were not blinded, had limited numbers of animals, and some had inadequate glucagon regime.

CONCLUSION: The evidence supporting the use of glucagon in the management of patients with beta-blocker and

calcium channel blocker overdoses is limited to animal studies.

2) Boyd, et al., 2003"? a1nn1ssausINNNTANENBNaiy WU case report 6 cases NusTnalseleemiinng
glucagon 11n195n1 beta-blocker overdose (38aLREA ANNANTIUULIATUA)

Glucagon for the treatment of symptomatic b blocker overdose (Abstract)

A short cut review was carried out to establish whether the intravenous glucagon can support blood pressure in b blocker
overdose. A total of 51 papers were found using the reported search, of which six presented the best evidence to answer
the clinical question. The author, date and country of publication, patient group studied, study type, relevant outcomes,
results, and study weaknesses of these best papers are tabulated. A clinical bottom line is stated.

Clinical scenario A 25 year old patient presents to the emergency department two hours after taking a significant overdose
of propanolol. She is bradycardic and hypotensive despite initial resuscitation with oxygen and intravenous fluids. An ECG
shows a sinus bradycardia of 50 bpm. You have heard of treatment with intravenous glucagon but wonder if it has been of
any proved benefit.

Three part question In [symptomatic significant beta-blocker overdose] is [intravenous glucagon] effective at [reversing
the induced hypotension]?

Search strategy Medline 1966-02/03 using the OVID interface. [exp glucagon Or glucagon.mp] AND [{exp adrenergic
beta antagonist} AND {exp poisoning OR exp overdose OR poisoning.mp OR intoxication.mp overdose.mp} OR {beta
blocker overdose.mp OR beta blocker poisoning.mp}]

Search outcome

Altogether 51 papers were found of which six were deemed relevant. No clinical trials were identified and all the papers

available were case reports. Details of these papers are shown in table 4.

Comment(s)

No clinical trials or even case controlled studies have been published. There is therefore only anecdotal evidence for
the use of glucagon. The doses of glucagon suggested are higher than the usual therapeutic doses given in
hypoglycaemia and this is expensive. No reports of failure to respond to glucagon are found in the literature. This is most

probably attributable to reporting and publication bias. Further research is required.
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Australia

propanolel

10 mg in 3 hours

Author, date and Stud
country Patient group evidence) Ovutcomes  Key results weaknesses
Peterson CD et al, 2 cases of mixed overdose including Case report Survival Bolus of 12 mg and 4 mg used to reverse  Case report
1984, USA B blockers cardiogenic shock
Weinstein RS ef al, 1 case of propanclal overdose Case report Survival 80 mg glucagen intravenous given over 18 Case report
1985, USA hours to reverse cardiogenic shoc
Khan Ml and Miller 1 case of propanclol overdose Case report Survival Use of 20 mg glucagon to reverse Case report
MT, 1985, South cardiogenic shoc
Africa
Tai YT et al, 1990, Single case of metoprolol overdose Case report Survival 1 mg of glucagen is claimed to have Case report
Hong Keng reversed cardiogenic shoc
O’'Maheny D et al, One patient after oxprenclol overdose Case report Survival 30 mg bolus with 10 mg/h infusion of Case report
1990, Eire lucagen, successhul resuscitation from beta

Elocker induced ccrdiogenic shock
Mansell PI, 1990, Single mixed overdose including Case report Survival Bolus of 4 mg glucagon with an infusion of Case report

wanannil 1BAUINEIUN1IANENG case report LA case series AN pubmed fngl search term 91

((("Glucagon"[Mesh])) AND "Adrenergic beta-Antagonists"[Mesh]) AND "Case Reports" [Publication Type]

siaain n1gsausndieyared Boyd R. wusenuiifieades 4 ey 1 aludriu Boyd, et al, 2003
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#1997 4 agidiaya case reports N34 glucagon 1w beta-blocker poisoning

No. Authors Years, Patient group Study Treatment Conclusion
Countries type
1 Eibs1982, ingestion  of  beta- | Case elimination drug from the | Treatment with atropine
German"” blocking agents 20 out | reports gastrointestinal tract | often gave insufficient
of 77 children and patient, take atropine and | results. However,
adolescents developed then glucose iv if atropine | treatment with glucagon
clinical symptoms. therapy fail was successful.
2 Love 1997, | three patients taking | Case Glucagon therapy cardiac activity may prove
usA"® maintenance beta- | series useful
blocker therapy who
presented to the ED
with symptomatic
bradycardia and
hypotension
3 Love 1998, | all nine subjects took | Case 9 cases of symptomatic | glucagon may have a role
UsaAl™® oral medications that | reports bradycardia are presented | in the treatment of
could have contributed in which treatment with | symptomatic bradycardia,
to the development of intravenous glucagon was | particularly in the
symptomatic administered when atropine | presence of beta-
bradycardia failed to improve the | adrenergic blockade and
patient's condition | perhaps calcium channel
significantly. blockade
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No. Search terms Results
AND "Adrenergic beta-Antagonists"[Mesh] AND "Systematic"[Sb] 3 (related 0)
AND "Adrenergic beta-Antagonists'[Mesh]) AND _ 56 (related 0)
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4 _ AND "Adrenergic beta-Antagonists'[Mesh]) AND "Case Reports" 8
[Publication Type]
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beta-blocker Waz calcium channel-blocker poisoning Tmﬂﬁ"n_lifm%sﬂmm The Medline, Embase, Toxnet,
and Google Scholar databases r?T”\ﬁLLﬁiﬂ 1975-2011 $9uD the Abstracts of the North American Congress of
Clinical Toxicology and the Congress of the European Association of Poisons Centres and Clinical
Toxicologists published in Clinical Toxicology for the years 1996-2010 ifu WUNNIANEILLL case report
uaz case series atuayutlszleminigld high dose insulin Tun195nw1 beta-blocker waz calcium channel-
blocker poisoning NM3AnE ludRdnaaaswudnisl high dose insulin M 1RERIIN1392ATIANINNINNT
1% calcium salts, glucagon, epinephrine a2 vasopressin ﬁqfumﬁﬁﬂ‘lﬂ’]ﬁfﬁmgﬂdﬁ high dose insulin A9

Wnenn 5 nensausnd i beta-blocker wax calcium channel-blocker poisoning tagannllss@nsnag

o o ' =
kazANLaaafelanINgau

High-dose insulin therapy in beta-blocker and calcium channel-blocker poisoning.
METHODS. The Medline, Embase, Toxnet, and Google Scholar databases were searched for the years 1975-2010 using

the terms: high-dose insulin, hyperinsulinemia-euglycemia, beta-blocker, calcium-channel blocker, toxicology, poisoning,

antidote, toxin-induced cardiovascular shock, and overdose. In addition, a manual search of the Abstracts of the North

American Congress of Clinical Toxicology and the Congress of the European Association of Poisons Centres and Clinical
Toxicologists published in Clinical Toxicology for the years 1996-2010 was undertaken. These searches identified 485
articles of which 72 were considered relevant.

MECHANISMS OF HIGH-DOSE INSULIN BENEFIT. There are three main mechanisms of benefit: increased inotropy,
increased intracellular glucose transport, and vascular dilatation.

EFFICACY OF HIGH-DOSE INSULIN. Animal models have shown high-dose insulin to be superior to calcium salts

glucagon, epinephrine, and vasopressin in terms of survival. Currently, there are no published controlled clinical trials in

humans, but a review of case reports and case series supports the use of high-dose insulin as an initial therapy. When first
introduced, insulin doses were HIGH-DOSE INSULIN TREATMENT PROTOCOLS. cautiously initiated at 0.5 U/kg bolus

followed by a 0.5-1 U/kg/h continuous infusion due to concern for hypoglycemia and electrolyte imbalances. With

increasing clinical experience and the publication of animal studies, high-dose insulin dosing recommendations have been

increased to 1 U/kg insulin bolus followed by a 1-10 U/kg/h continuous infusion. Although the optimal regimen is still to be
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determined, bolus doses up to 10 U/kg and continuous infusions as high as 22 U/kg/h have been administered with good
outcomes and minimal adverse The major anticipated adverse  events. ADVERSE EFFECTS OF HIGH-DOSE INSULIN.
Events associated with high-dose insulin are hypoglycemia and hypokalemia. Glucose concentrations must be monitored

regularly and supplementation of glucose will likely be required throughout therapy and for up to 24 h after discontinuation
of high-dose insulin. The change in serum potassium concentrations reflects a shifting of potassium from the extracellular
to intracellular space rather than a decrease in total body stores.While more clinical data are needed, animal studies and
human case

CONCLUSIONS Reports demonstrate that high-dose insulin (1-10 U/kg/hour) is a superior treatment in terms of safety and

survival in_both beta-blocker and calcium-channel blocker poisoning. High-dose insulin _should be considered initial

therapy in these poisonings.

4. pAnNdaanns

® Glucagon 81n19luNstszasAannnnsldien Glucagon Ae an@eu™ ™

Glucagon commonly causes vomiting. In patients with central nervous system depression, the airway must be

protected before glucagon administration.
Adverse Reactions Significant Gastrointestinal: Nausea, vomiting (high incidence with rapid administration of

high doses).

® High-dose insulin-euglycemia therapy wuen"slunelszaesAe Moderate hypokalemia(u)

Moderate hypokalemia is _common during high-dose insulin-euglycemia therapy, and animals treated with

aggressive potassium repletion developed asystole.”® To avoid overly aggressive potassium repletion, 1 human protocol

targets potassium levels of 2.5 to 2.8 mEqg/L

5. AldanEAuEILaEMsUsEIRUNIATH ARG
5.1. sameuazA 19aa e sen 175N e
® Glucagon
) o o i Y s = °o o dll o
21 intravenous glucagon lugniwg usdsldinzidauaiuanlulng uaziiesanludagiiu auin
81184 1V glucagon Hany 1mg/vial Fan15¥nE1 Overdose of beta-adrenergic blocking drug Huazfagli
luwawnm 3 - 10 mg loading dose MNAENIT infusion 1-5 mg/hr® Teaagiasliienis 100 mg nelu 24
dolaa fu@zngnny Waouuindd aaudagiaasiesld IV Glucagon Usznnns 200 vials/ae
£11 intravenous glucagon $1A1 4,600 L/vial AdURARIANNTINMNIALLTZNL 920,000L%/908
winewe  asAnnsndanssuindinenuuuliivsidaulaslFiusulssunnuaindniineuuandseiuganan
WAL
i X = <& = o o ' v o | a v
® Insulin &1 insulin in1sBunziisusiululszmansuazegluin@andnuismn o udn

#1799 6 3@aANEN insulin

& guuuy AUIA wAUTTY | $1A0 (L; Tean Vab)
Soluble insulin (Neutral insulin) | sterile sol | 100 iu/ml (10 ml) 1 290.00
Soluble insulin (Neutral insulin) | sterile sol | 100 iu/ml (3 ml) 5 640.00
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F: FeLsEnAALIZNIINN IR TZ UL UM A F99NNUUATIANANT BN TIMANUANTIR W.A. 2553
lunns¥nen b-blocker waz CCB poisoning Tael Emergency Medicine Australasia 2011 wuzin 13
P g gency
insulin loading dose N9 IV 1-2 |U/kg WAIANAYE infusion 1 IU/kg/h WA bLINg report anauuen 13 infusion
1609 10 1U/kg/h Beagldnanlunnsmevauessia insulin Uszanns 30-60 1 wnAnnuminisaeiads Aa 60 kg
v o, . dl 4 . . . a a
a4 insulin Uszannd 90-240 U @eunn’lit Soluble insulin 4w1A 100 iu/ml (10 ml) azAAdURULTZNUL 26-

70 U (infusion 1 IU/kg/h), 260-700 U (infusion 10 [U/kg/h)

Management of cardiac arrest following poisoning Emergency Medicine Australasia (EMA) 2011

In recent years, glucagon use in b-blocker and CCB poisoning has diminished, largely because of difficulty with

18,19

availability and administration. Despite numerous well-performed animal studies, human published work to support its

use is limited and clinical effectiveness has been anecdotal at best.”’ Most animal studies suggest a greater positive

chronotropic effect in CCB and b-blocker poisoning and marginal effects on BP or cardiac output.21 The main
impracticalities of using glucagon are stock availability and the cumbersome method of drawing up large doses (5 to 10
mg as a loading dose and similar doses per hour to maintain blood concentrations) when it is only available in 1mg vials.
Nonetheless, there might be a limited role for glucagon if bradycardia is a prominent feature of toxicity and large stocks
are available.

There is currently an increasing use of high-dose insulin-euglycaemia therapy for the management of

cardiotoxicity from b-receptor antagonist and CCB poisoning. In contrast to glucagon, insulin is widely available in large

doses at most health-care facilities. Animal data for this therapy in CCB and b-blocker poisoning are compelling. 18

Although there are no randomized control trials of this therapy, multiple cases of successful inotropic support with high-

. . . . . 22,2
dose insulin-euglycaemia regimens in humans have been reported.”™ s

Insulin is thought to increase cardiac contractility
via a separate pathway to adrenergic stimulation.

Theories for the inotropic effect of insulin include improved glucose and lactate transport into myocardial cells,
modulation of calcium homeostasis, protection against reperfusion injury and promotion of catecholamine release.”? The

current recommended regimen involves a loading dose of short-acting insulin administered intravenously at a dose of 1-2

IU/kg. This is followed by an insulin infusion commencing at 1 IU/ kg/h. Some reports suggest increasing doses up to 10

IU/ kg/h.” The initial response to insulin infusion might take 30-60 min to take effect. Other resuscitative measures should

continue during this period.

5.2. nMrayNAnIninae lusNszina

£19999 7 nnsaydRnasiiinataan Glucagon injection uag Insulin injectionludiatield 1niiafi e

\imANeNgN Beta-blocker

dszina | aydmnisiinangen

Glucagon | Insulin

anamuaun® | nldld | Onldls

aaawmaas®’ | nluld | dnladls
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6. AAMAULKUAIN ﬂmzmmuﬁjﬁmmmﬂ

AT 8 ANNITUAINAMIEYINLE @ nTnny  9audiansunen  glucagon WNM9inN®N  beta-blocker

poisoning
N | dam sluny | arniEInen alsarialauazusaniaan
1 | Glucagon | sterile | fayaatiuayunisufi | Budumunmmn Ae liden Wesnidanisaulunisinmimaizas
HCl powder | Wt BB i3 CCB 204 | wazduendn w14 pacemaker Mennsziiuniala sansisnnsnmuuy
3 b . . o ' o a om a o M
(Bnriwgn) 81 insulin &fleandn | UszAudszaes uarlunwUfud sveznaifiseduen  glucagon 1

glucagon

anansaufilymsainen1fuia wanandunndlsaialalaifl

tszaunindlunisld glucagon Tuaninzasnang

o o o

foyasiuayunisld glucagon Weufif BB visa CCB €lilanin

U

v v
o v o

souadiayailselemizes glucagon Tunsdindsla

dselomines glucagon anadlugilae renal failure w&nléizu atenolol

atalafimnn  wmensufilanvinlufaqiiy  vinlileald  pacemaker

o

79U haemodialysis Ha1NNTaIdAENaantd Bniadalmauindngda

laifilpaudmandnnis ¥ glucagon ieufnsmInatazlnnlasasie

v
o o

= I A a 70
Weanavzaldl 'ﬂﬂ'ﬂ\'if;l\‘illﬂ'\sl‘ﬂ@’?il@‘ﬁﬁﬂﬂ
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< 1
sziAuaa1iald Overdose of calcium-channel blockers

1. daywimuguawuazignsinenldlutlaqiiu

1.1 8NN NARLN
81NN9RBANNATIAFUEN short-acting calcium-channel blocker (CCB) Auauna g1u13097 1iAe
cardiac arrest 1§ @9 sustained-release CCB @1un3an1 liinia delayed onset 184 arrhythmias, shock, LAy
sudden cardiac collapse“)

European Resuscitation Council Guidelines for Resuscitation 2010
Calcium channel blockers

22,132
Overdose

Calcium channel blocker overdose is emerging as a common cause of prescription drug poisoning deaths.
of short-acting drugs can rapidly progress to cardiac arrest. Overdose

by sustained-release formulations can result in delayed onset of arrhythmias, shock, and sudden cardiac collapse.
Asymptomatic patients are unlikely to develop symptoms if the interval between the ingestion and the call is greater than 6

h for immediate-release products, 18 h for modified-release products other than verapamil.
1.2 gUAns0d

o dayaAudineinen Taene1U1aunBuR seudat w.A. 2551-2553 Wi AnuaujihenliFuieainnig

1%e1n Calcium channel-blocker overdose A8 18 37¢1/4l

® $1897UTB9 American Association of Poison Control Centers 1 2008 W‘]_l'qﬁaﬂ’]?mﬂlﬁivuﬁﬂ@’m CCB
10,398 918 Tng 423 918 HNNIRBITAULIUNAINDNIUUIIATHLITNNUNNRETIR 12 378"

Emergency Medicine Reports. The Practical Journal for Emergency Physicians 2010
In 2008, the American Association of Poison Control Centers in the Toxic Exposure Surveillance System Database
recorded 21,282 exposures to beta blockers and 10,398 exposures to calcium channel blockers. Of these exposures, 707

beta-blocker and 423 calcium channel blocker cases had “moderate” to“severe” outcomes, and there were 6 beta-blocker

and 12 calcium channel blocker deaths reported. Approximately 40% of each were unintentional exposures, and 14%

involved children younger than age 6.
1.3 UWINNNI95N) calcium-channel blocker poisoning
anuuInansinEnten 5 wis wudn wngileldiu CCB numwauazialabiugn wuziin1ild
atropine Tunnsinm™ > aeinglsfinu nngiaelinavauassanisine TWldnaaandall v glucagon
! . . ! [ fl ”(W,3,4) ' er.z 6L = o A o dla/ ¥ o |5L
Wsa insulin 398U dextrose HlupY agialafimn lunsal glucagon fadnangundnutiaiueglunis
atuayuN9FnERirain CCB™ wanannil daiinnslitieuauiiasandeslianluBuiaman anehigtuuuen

= v . o g yal ' a ®)
HAUAURE (1 mg/V|aI) m‘LmJmmgamﬂ‘luma‘mm?m
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A17797 9 UUINNNNNITNEN calcium-channel blocker poisoning

No.

FIULBANA
a9 LY]

LUANNITTNEN

1

Uptodate 19.2%

-Intravenous fluids are the initial therapy for hypotension, and atropine the initial treatment
for bradycardia.

- For patients with mild CCB poisoning:_IV_crystalloid, atropine, calcium salts, glucagon,

high dose insulin and dextrose, vasopressor, and lipid emulsion therapy

-For patients with severe calcium channel blocker (CCB) poisoning (eg, profound
hypotension refractory to crystalloid boluses and atropine), give ALL of the following:

calcium salts, glucagon, high dose insulin and dextrose, vasopressor, and lipid emulsion

therapy

BNF 61

In patients with significant features of poisoning, calcium chloride or calcium gluconate is

given by injection; atropine is given to correct symptomatic bradycardia. In severe cases

an insulin and glucose infusion may be required in the management of hypotension and

myocardial failure

Emergency Medicine
Australasia (EMA)

20119

- Atropine for Bradycardia, hypotension, excess secretion

or High-dose insulin/dextrose for Intractable hypotension, heart block

Note: In recent years, glucagon use in b-blocker and CCB poisoning has diminished,

largely because of difficulty with availability and administration. Despite numerous well-

performed animal studies, human published work to support its use is limited and clinical
effectiveness has been anecdotal at best. The main impracticalities of using glucagon are

stock availability and the cumbersome method of drawing up large doses (5 to 10 mg as a

loading dose and similar doses per hour to maintain blood concentrations) when it is only

available in 1mg vials

American Heart

Association 2010

There are no data to support the use of specific antidotes in the setting of cardiac arrest

due to B-blocker overdose. Resuscitation from cardiac arrest should follow standard BLS

and ACLS algorithms.

Treatment with high-dose insulin has been described in a number of clinical case

reports®?* and animal studies (Class Ilb, LOE B)

There is insufficient and
Iuoa On289,290,294,296,297.300,303—306

channel blocker overdose.

the use of

in the treatment of hemodynamically unstable calcium

conflicting _evidence to recommend

European
Resuscitation Council
Guidelines for

Resuscitation 2010

Haemodynamic instability may respond to high doses of insulin given with glucose

supplementation and electrolyte monitoring in addition to standard treatments including
fluids and inotropic drugs.133-148 Other potentially useful treatments include glucagon,

vasopressin and phosphodiesterse inhibitors.

® Glucagon

A P < =
Luﬂﬂ@qﬂllﬂﬂﬂq?“lluw igugn lulszm ﬁVL‘VIEI

2. AMANHMZIDILINAUD

dreaaynis  Awmsaaaunistunziiounnly

ﬁi’Nﬂizmﬂmng’m%yjm The electronic Medicines Compendium (eMC) W11 &N Glucagon Funsidenlu
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http://www.uptodate.com/contents/atropine-drug-information?source=see_link

Ha1914 severe hypoglycaemic reactions Wag Motility inhibition in examinations of the gastrointestinal
tract M11iu"® uaz US-FDA liansifludiatiald Calcium channel-blocker overdose fog® Aatiuilatlsziiiv

AN off-label wudn o asandeyaatiuayuilszavsnatasen dantrolene HagnR1rin

wazdatialdsananqldduntanlusssugnna
® |nsulin
Py 1 < = . ¥ G . o o ¥
Wasanldilinisiunzideusn Insulin Tudiaiiald Calcium channel-blocker overdose Adtiazdiag
192 UAINN LN off-label ?ﬁq%ﬁﬁﬂmmmﬁmmmm% 19 2 A

2. lunsainllansnsnaniiunisléninde n viseagszudneniiunig AnLaYNIINNNIWERLNTY T MAN IR AR MUANST

saria T Tunnsiansnndeta lEnlilfaunaiiiou lnafiasdgmuantifnssmaunuaisellinde

1) Andnguduuanudselonivesenudiatsliinantetiednian

1%

2) udervldndunienlussduanausilftvaansdeululsswalng - Geanzaynssunisimuniydaivan

WASTR WA N Ta L

3. Usv@Ansna
3.1 48yaa1n drug monographs ua31eN178 lusNLszimnA
annstsziiiueniag Micromedex wudn Tdaunsnagiilsz@nsninaesan glucagon lunisufiie

a1 CCB 15 mslfenfitsrlamilugiasuvme uazfindngruaivayulusedu c® Rdedunmdn aan
gudiaya 4 wistsegluanigeuitng avuayutlsz@nsninaes glucagon lun1sinwiean CCB overdose™
9, 22) a a | al d‘ % . . (3’ 10) ] o % 7 .

wislieauisReeatiuayy insulin® " du g1uvesyaludssimaAdanguaduayunisld insulin lunns
S

A17797 10 agildiesasinuilsrAnsuaaesen glucagon lun19inen calcium-channel blocker overdose

Fudaya | Usz@ndwna

Micromedex® Generic name FDA approval Efficacy Recommendation | Strength of Evidence

Adult | Children | Adult | Children | Adult | Children | Adult Children

Glucagon No No | | e} Ilb C C

Insulin No data

wanewe: fatie US FDA approval = nseysideiililasesdnsemnsuazenanigawisng, yr = years,
mo = months; MicroMedex efficacy fiagia E = effective, F = evidence favors efficacy, | = evidence is
inconclusive, X = ineffective; MicroMedex recommendations class utiidlu I, lla, lb, NI, W&z
indeterminant 31 | = nsWailulsslamivazpaslfifilen’d, 1la = fuhadaunnldFudssloniannnslien
b = filheanalafuisclomiainnislion aauuzinldfansanluunensd, 1l = nsldenldlnlszTamd aas
Mam?vlm, indeterminant = 1ﬂmﬂmﬂiaagﬂiﬁﬂﬁﬂﬂﬁ’ﬂﬁﬁuﬁﬁ; MicroMedex strength of evidence utlaiilu

category A, B, C, no evidence 79 A = ﬁmﬁ/ﬂg’m‘ﬁlﬂu meta-analysis A1N randomized-controlled trial
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UseANEHA

T
A ¥

(ReT) dafuldluntuimeaiu vise RCT 713 viseRilfidindaunimasesduaunin, B = Andngunidu mete-
analysis AN RCT dedpufieris § RCT NREdndanntmaassiies eanuuunimeseslin viselilinis

NAARILLL RCT, C = 1y expert’s opinion, case reports, 1178 case series

Uptodate
19 2(7, 10, 22)

®  Glucagon
Use - Unlabeled/Investigational
Used with some success as a cardiac stimulant in management of severe cases of beta-adrenergic

blocking agent overdosage; treatment of myocardial depression due to calcium channel blocker

overdose
Glucagon — Glucagon increases intracellular levels of cyclic AMP and, in animal models, has been

shown to increase heart rate in calcium channel blocker toxicity [20]. However, it has minimal effects on

the mean arterial pressure. Glucagon has been effective in treating human cases of CCB toxicity

® |nsulin
Use Treatment of type 1 diabetes mellitus (insulin dependent, IDDM) and type 2 diabetes mellitus
(noninsulin dependent, NIDDM) to improve glycemic control
Use - Unlabeled/Investigational
Hyperkalemia; gestational diabetes mellitus (GDM), diabetic ketoacidosis (DKA); hyperosmolar
hyperglycemic state (HHS); adjunct of parenteral nutrition

Insulin and glucose — High-dose insulin therapy has positive inotropic effects in patients with CCB

toxicity. Its effectiveness and safety have been noted in animal models and an increasing number of

case reports [24-27].
Animal studies of CCB toxicity have shown improved survival associated with hyperinsulinemia/

euglycemia therapy compared with calcium, epinephrine, or glucagon [24,28]. Clinical experience with
this approach is limited [25,26]; in one case series of four verapamil-poisoned patients,
hyperinsulinemia/euglycemia therapy improved blood pressure and ejection fraction without changing
heart rate [26].

Clinical
pharmacology
2011®

Glucagon For the treatment of beta-blocker toxicityt, or for adjunctive treatment of verapamil toxicityt:

Insulin No data

BNF 61 Calcium-channel blockers In severe cases, an insulin and glucose infusion may be required in the
management of hypotension and myocardial failure.
AHFS 2011® | Glucagon

Glucagon has been used with some success as a cardiac stimulant for the management of cardiac

manifestations (e.g., bradycardia, hypotension, myocardial depression) associated with severe B

adrenergic blocking agent overdosaget or calcium-channel blocking agent overdosaget. Glucagon has

successfully reversed such manifestations in patients unresponsive to other drugs (e.g., atropine,
epinephrine, dopamine, dobutamine), and should be administered early in the management of severe B
blocker overdosage. Experience in calcium-channel blocker overdosage is more limited, but glucagon
(combined with inamrinone in at least one case) has been similarly effective in some patients.

Experience in calcium-channel blocker overdosage is more limited, but glucagon (combined with

amrinone in at least one case) has been similly effective in some patients.

Insulin No data
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http://www.uptodate.com/contents/calcium-channel-blocker-poisoning/abstract/20
http://www.uptodate.com/contents/calcium-channel-blocker-poisoning/abstract/24-27
http://www.uptodate.com/contents/calcium-channel-blocker-poisoning/abstract/24,28
http://www.uptodate.com/contents/calcium-channel-blocker-poisoning/abstract/25,26
http://www.uptodate.com/contents/verapamil-drug-information?source=see_link
http://www.uptodate.com/contents/calcium-channel-blocker-poisoning/abstract/26
http://www.medicinescomplete.com/mc/ahfs/current/a382480.htm?q=glucagon&t=search&ss=text&p=1#unlbl-use#unlbl-use
http://www.medicinescomplete.com/mc/ahfs/current/a382480.htm?q=glucagon&t=search&ss=text&p=1#unlbl-use#unlbl-use

3.2 4ayA9INIENIUNIIANE

annsauAuguiioya pubmed uazgudiayaaur i google lainy

v

dayan1sAneEuLL RCT 198N

al

©

Y o a

Glucagon uaz insulin wswun9sausINdinyauil systematic review Tnaiagil1fisan

=S & dl 1 d”& L3 b2
® 21 glucagon WUIENUNIANEN AR INAaeY way case report MUYz leaingld glucagon

adWlsfinudaagiansniamunouessningsy 1fagidn nsAnengld  glucagon #uiU  beta-

v
blocker Wag calcium channel blocker overdose 1WHENAINANUIUANTA

1 v
® 21 insulin WUSIENIUNTANSILLIL case report, case series WAz animal studies NvsTnatlselaminng

4 glucagon Mwuilandn calcium salts, glucagon, epinephrine Wag vasopressin TININUNIU

y99unssnatiuBléiagidn high dose insulin AasiueTlEinusauIndmiu  beta-blocker uay

calcium channel-blocker poisoning tHiasanniidss@niuanazainslasasdawilandnenauinldlunisg

Fnwn TAuA calcium salts, glucagon, epinephrine LAY vasopressin

v o

m’)?’)dﬁ' 11 mmmﬂfﬁﬁnw’]ﬁﬁﬂmmu glucagon Wag insulin @Wﬂg’m?ﬁﬂga Pubmed

No. Search terms Results

1 (("- AND  "Glucagon'[Mesh]) AND  "Calcium  Channel 0
Blockers'[Mesh] AND "Systematic'[Sb]

2 | ("Glucagon'[Mesh]) AND  "Calcium  Channel  Blockers'[Mesh]  AND 1 (related 1)
"Systematic'[Sb]

3 | (("Glucagon'[Mesh])) AND "Calcium Channel Blockers'[Mesh] AND 1 (related 0)
P ot Pt

4 | (("Glucagon'[Mesh])) AND "Calcium Channel Blockers"[Mesh] 43 (related 15 readable 13)

5 (("Glucagon'[Mesh])) AND "Calcium Channel Blockers'[Mesh] AND "Case 8 (related 2)
Reports" [Publication Type]

Glucagon

Bailey, et al., 2003"" %1 systematic review lagisausaNnIsAn®INTIE glucagon TunnsinEniag

calcium channel blocker poisoning @dUAuaIn the Cochrane Database of Systematic Reviews, the

Cochrane Controlled Trials Register, MedLine, ToxLine, and EMBASE searches, 9184 medical toxicology

textbooks  WuLediayan1sAnuludnd 6 nmeses NUTRszTaminsld glucagon Taa glucagon

ANHNTDANERNIINTNTE U 1A, cardiac output WA reverse second and third degree AV blocks Wl liea

5 mean arterial pressure 99uT9 lNHKAFadRIININ97aRTIR lUdRsNAaee atslsfinudayanisdneinig

14 glucagon 4131 beta-blocker LAz calcium channel blocker overdose HWENAYHAWIUNANTASE]

Glucagon in beta-blocker and calcium channel blocker overdoses: a systematic review.
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BACKGROUND: Glucagon is usually accepted as part of the standard treatment in the management of patients with beta-
blocker and calcium channel blocker overdoses.

METHODS: A systematic review was done in order to evaluate the evidence supporting glucagon use in beta-blocker and
calcium channel blocker overdoses. Studies evaluating glucagon for those uses were identified using the Cochrane
Database of Systematic Reviews, the Cochrane Controlled Trials Register, MedLine, ToxLine, and EMBASE searches, as
well as reviewing medical toxicology textbooks and references of identified articles. Only controlled studies of human or
animal studies were included, the latter only when it was an in vivo model of acute poisoning. The quality of the included
studies was assessed.

RESULTS: The search found no study in humans but identified 30 in animals. In the five studies of animal models of beta-

blocker overdose included, glucagon appeared to consistently increase the heart rate at least transiently but appeared to
have no effect on mean arterial pressure even though it possibly increased cardiac output. Its effect on the survival rate in

animal models of beta-blocker overdose was unclear. In the six studies of animal models of calcium channel blocker

overdose included, glucagon appeared to increase heart rate and cardiac output and reverse second and third degree AV

blocks, all at least transiently. There appeared to be no effect of glucagon on mean arterial pressure although it did

increase in one model. Glucagon appeared to have no effect on survival rate. The included studies for both overdoses

were not blinded, had limited numbers of animals, and some had inadequate glucagon regime.

CONCLUSION: The evidence supporting the use of glucagon in the management of patients with beta-blocker and

calcium channel blocker overdoses is limited to animal studies.

Case report AT case series A1n pubmed fnel search term (("Glucagon"[Mesh])) AND "Calcium

Channel Blockers'[Mesh] AND "Case Reports” [Publication Type] wuseauiiineadies 2 atiufanisan 2

AN 12 '&ﬁ;ﬂ:ﬁmﬂ@ case reports N9 glucagon 14 calcium-channel blocker overdose

No. Authors, years, Patient group Study Treatment Conclusion
countries type
1 Fant, 1997, | a pediatric patient poisoned with | Case Glucagon Glucagon can treat the
Usa® nifedipine and clonidine  whose | report therapy hypotension

hypotension was unresponsive to fluid

resuscitation, calcium chloride, and

dopamine.
2 Papadopoulos, a patient who presented after a | Case continuous glucagon appeared to be
2000, USA® massive nifedipine extended-release | reports i.v. infusion of | effective in the
tablet ingestion. glucagon management  of  this

toxicologic emergency.
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A7 13 318UNsAnENTIREadesiy insulin aangudieya Pubmed

No. Search terms Paper
1 ("- AND "Calcium Channel Blockers"[Mesh] AND "Systematic"[Sb] 1 (related 1) 71 2004
2 ] ((" AND "Calcium Channel Blockers'[Mesh] AND _ 3 (related 0)
3 AND "Calcium Channel Blockers'[Mesh] 318
4 AND "Calcium Channel Blockers'[Mesh] AND "Case Reports" 20

[Publication Type]

Engebretsen, et al., 2011 ?Q‘]Ji"]ﬁxl?‘ﬁ'ﬂizlj@ﬁﬂ'i:’r’lLﬁﬁ')ﬁ/‘]_lﬂ’lﬂ% high dose insulin lun195nEIN19
beta-blocker Waz calcium channel-blocker poisoning Tmm“mmm%gmm The Medline, Embase, Toxnet,
and Google Scholar databases [?%ﬂl,wiﬂ 1975-2011 3930 the Abstracts of the North American Congress of
Clinical Toxicology and the Congress of the European Association of Poisons Centres and Clinical
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High-dose insulin therapy in beta-blocker and calcium channel-blocker poisoning.
METHODS. The Medline, Embase, Toxnet, and Google Scholar databases were searched for the years 1975-2010 using

the terms: high-dose insulin, hyperinsulinemia-euglycemia, beta-blocker, calcium-channel blocker, toxicology, poisoning,

antidote, toxin-induced cardiovascular shock, and overdose. In addition, a manual search of the Abstracts of the North

American Congress of Clinical Toxicology and the Congress of the European Association of Poisons Centres and Clinical
Toxicologists published in Clinical Toxicology for the years 1996-2010 was undertaken. These searches identified 485
articles of which 72 were considered relevant.

MECHANISMS OF HIGH-DOSE INSULIN BENEFIT. There are three main mechanisms of benefit: increased inotropy,
increased intracellular glucose transport, and vascular dilatation.

EFFICACY OF HIGH-DOSE INSULIN. Animal models have shown high-dose insulin to be superior to calcium salts,
glucagon, epinephrine, and vasopressin in terms of survival. Currently, there are no published controlled clinical trials in

humans, but a review of case reports and case series supports the use of high-dose insulin as an initial therapy. When first

introduced, insulin doses were.

HIGH-DOSE INSULIN TREATMENT PROTOCOLS. cautiously initiated at 0.5 U/kg bolus followed by a 0.5-1 U/kg/h
continuous infusion due to concern for hypoglycemia and electrolyte imbalances. With increasing clinical experience and
the publication of animal studies, high-dose insulin dosing recommendations have been increased to 1 U/kg insulin bolus
followed by a 1-10 U/kg/h continuous infusion. Although the optimal regimen is still to be determined, bolus doses up to 10
U/kg and continuous infusions as high as 22 U/kg/h have been administered with good outcomes and minimal adverse

The major anticipated adverse events.
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ADVERSE EFFECTS OF HIGH-DOSE INSULIN. Events associated with high-dose insulin are hypoglycemia and

hypokalemia. Glucose concentrations must be monitored regularly and supplementation of glucose will likely be required

throughout therapy and for up to 24 h after discontinuation of high-dose insulin. The change in serum potassium
concentrations reflects a shifting of potassium from the extracellular to intracellular space rather than a decrease in total
body stores.While more clinical data are needed, animal studies and human case

CONCLUSIONS. reports demonstrate that high-dose insulin (1-10 U/kg/hour) is a superior treatment in terms of safety and

survival in_both beta-blocker and calcium-channel blocker poisoning. High-dose insulin _should be considered initial

therapy in these poisonings.

uanannil 1w case report LAY case series AN pubmed finel search term 41 (("Insulin’[Mesh])
AND "Calcium Channel Blockers'[Mesh] AND "Case Reports" [Publication Type] saa1n ﬂ’]ﬁ‘?')‘l_ms\l?‘ﬁmﬂ@
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No. | Authors, years, Patient group Study Treatment Conclusion
countries type
1 Hadjipavlou, 49 yr old male presented | Case vasopressor high dose insulin therapy effectively
2011, UK® to the Emergency | report | support  with | and sustainably reverses
Department 3 hrs after noradrenaline hypotension, bradycardia and
the ingestion of 560 mg and high dose | improves myocardial contractility
of lercanidipine insulin therapy and metabolism.

Management of lercanidipine overdose with hyperinsulinaemic euglycaemia therapy: case report.
This case report describes the first reported overdose of the dihydropyridine calcium channel blocker (CCB) lercanidipine.

A 49 yr old male presented to the Emergency Department 3 hrs after the ingestion of 560 mg of lercanidipine. In the

department he had a witnessed seizure within 15 minutes of arrival attributed to the overdose. Following immediate
recovery of consciousness after the seizure, he had refractory hypotension and bradycardia which failed to respond to

fluid resuscitation, glucagon therapy, and intravenous calcium. He went on to require vasopressor support with

noradrenaline and was treated with high dose insulin therapy which was successful in achieving cardiovascular stability .

Vasopressor therapy was no longer required within one half life of lercanidipine, and the total stay on intensive care was
one day before transfer to a ward.Calcium channel blocker overdose is an uncommon but life-threatening overdose.
Treatment for severe toxicity is similar to b-blocker overdose. Hypotension is treated with intravenous fluid therapy,
intravenous calcium and possibly glucagon with vasopressor or inotropic support as required. Atropine is used to attempt
reversal of bradycardia. High doses of intravenous insulin with intravenous dextrose as required (hyperinsulinaemic
euglycaemia or HIET), has also been successfully reported. Experimental animal data suggests that HIET is of benefit and

potentially superior to fluid therapy, calcium, glucagon and potentially vasopressor therapy. HIET effectively and

sustainably reverses hypotension, bradycardia and improves myocardial contractility and metabolism. Current advice in

calcium channel blocker overdose is to begin therapy early in toxicity,starting with a 1.0 1U/kg insulin bolus followed by an

infusion of 0.5 IU/kg/hr of insulin and dextrose as required titrated to clinical response.
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