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Objectives

ºDefinitions

ºCase Presentation

ºReview mechanism of actions and 

hormonal treatment regimens for 

certain overdoses



ºDefinition of Hormone

ºHormone: A chemical substance that 

originates in an organ or gland, which 

is conveyed through the blood stream  

to another part of the body to control 

and regulate the activity of certain 

cells or organs. 



ºHormones in Toxicology

ºGlucagon

º Insulin

ºOctreotide

ºVasopressin



Case 1 

º A 74 year-old man is brought in by his son 
for dizziness that is worse with standing

º Pt has a history of mild dementia and 
hypertension

º He lives alone and doesn t remember his 
meds

º Initial vitals are:   90/55   75   18   37.4

º He seems mildly confused



Case 1 

º In the ED, he becomes progressively 

more bradycardic, hypotensive, and 

disoriented

ºHis vitals now are BP=72/34 and 

HR=30



Case 1



Case 1

List of meds included CCB



CALCIUM CHANNEL 

BLOCKERS



Effects of impaired Ca influx

Myocardial

º Negative Inotrope

º Negative 

Dronotrope

º Negative 

Chronotrope

Smooth Muscle

º Relaxation

º Vasodilatation

Pancreas

Å  Impaired insulin release



CCB - Manifestations

CCB Conduction Contractility SVR

Verapramil +++ ++ +

Diltiazem ++ + +

depine  + + +++



CCB - Pathophysiology



CALCIUM CHANNEL 

BLOCKERS

ºCommonly prescribed 

cardiovascular drug class

¸5% of toxic deaths in 2004 

(TESS)



CCB  MANAGEMENT

º Initial / Supportive

¸ABCs

¸ Fluids

¸Atropine?

¸Decontamination

º Pharmacotherapy

¸Calcium

¸Catecholamines

¸Glucagon

¸ Insulin/Glucose (HIE)

¸PDE inhibitors

¸Cardiac pacing

¸ IA Balloon Pump
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CCB  DECON

ºBE AGGRESSIVE!!

¸Gastric Lavage (???)

¸SD Activated Charcoal (all)

¸MD Activated Charcoal (SR preps)

¸Whole Bowel Irrigation (SR preps)

¸Hemodialysis No role for CCBs



CALCIUM  THERAPY

ºCalcium Chloride  (Inotropic agent)

¸1g bolus (10 mL of 10% sol n)

¸Drip at 1-3g per hour in Normal Saline

Central Line

Monitor ionized Ca 

(Goal = 2.5-3 mEq/L)

** Calcium gluconate can be used but 1/3 calcium load per mg



CALCIUM  THERAPY

ºCalcium Chloride  (Inotropic agent)

¸Also reverses impaired conduction and 

hypotension

¸Short lived effect, in severe poisoning -

poor response 



HIE  THERAPY

Boyer et al.  Ped Emerg Care 2002; 18: 36



HIE  THERAPY

º Insulin / Glucose

¸Animal data

¸Human case series and reports

¸Exact mechanism unknown ? 

Improved cardiac CHO utilization

ºHigh Dose !!

¸Insulin 1 U/kg bolus

¸Insulin infusion 0.5 1 U/kg/hour



High Dose Insulin / Euglycemia



CCB/BB Poisoning - Insulin

Boyer et al.  Ped Emerg Care 2002; 18: 36



Glucagon Mechanism

G



Glucagon

Liver cAMP glycogenolysis

Adipose                                gluconeogenesis

ketogenesis

HEART cAMP INOTROPY

CHRONOTROPY

GI Relaxation



Glucagon Mechanism 

Action

Cardiac Mechanism

1. Glucagon Receptor (Gs/GTP)

- Increase in cAMP

2. Mini-Glucagon

- Phopholipase A2 Arachidonic Ac.



GLUCAGON

ºDose

¸5-10 mg over 1-2 minutes

¸Infusion: Response dose / hour

ºAdverse effects

¸Nausea / vomiting

¸Hyperglycemia

¸Rare allergy (recombinant)



CCB - Antidotes

Calcium

Catecholamine 

Insulin

Glucagon

PDE



Case 2:  ..

º 65 year old male found comatose at 

home

º En route: BP 80/s HR: 30    RR: 10

º On arrival, he is . 



Case 2:  ..

º 65 year old male found comatose at 

home

º En route: BP 80/s HR: 30    RR: 10

º On arrival, he is . intubated



Case 2. òééééééééééó


