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Hormonal Therapy
IN Toxicology

This webcast was developed in partnership with:

The American Association of Poison Control Centers (AAPCC)
AAPCC s Specialist I n Porison [ nfor
The Chil dren s Safety Net work (CSN

And funded by a contract from Health Resources and Services
Administration (HRSA)



Objectives

o Definitions
o Case Presentation

o Review mechanism of actions and
hormonal treatment regimens for
certain overdoses



o Definition of Hormone

o Hormone: 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.



o

o

Hormones in Toxicology

Glucagon
Insulin
Octreotide
Vasopressin



Case 1l

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 |1 ves alone and doe
meds

o |nitial vitals are: 90/55 75 18 37.4

- He seems mildly confused



Case 1l

> In the ED, he becomes progressively
more bradycardic, hypotensive, and
disoriented

o His vitals now are BP=72/34 and
HR=30
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CALCIUM CHANNEL
BLOCKERS

Depolarization ™

Myocardial cell




Effects of impaired Ca influx

Myocardial Smooth Muscle

o Negative Inotrope o Relaxation
o Negative o Vasodilatation
Dronotrope
o Negative
Chronotrope

Pancrea
A Impaired insulin release




o CCB - Manifestations

CCB Conduction Contractility SVR
Verapramil +++ ++ +
Diltiazem ++ + +

depli ne + + +++



DILATE VASCULAR
SMOOTH MUSCLE

CALCIUM
ANTAGONIST
OVERDOSE

DECREASE CARDIAC
AUTOMATICITY; ,+ HR,
SLOW AV NODAL HEART
CONDUCTION BLOCK
DECREASE
MYOCARDIAL

CONTRACTILITY

CCB - Pathophysiology

¢ BP

SHOCK




CALCIUM CHANNEL
BLOCKERS

o Commonly prescribed
cardiovascular drug class

5% of toxic deaths in 2004

ARTICLE

Determining Triage Guidelines for Unintentional Overdoses
with Calcium Channel Antagonists

F. Lee Cantrell, Pharm.D.

Califormia Paizan Contral Svsfam, San Nego, Califormia, USA and

San Francisco Schoal af Phamacy, University of Caformia, San Francisoo, Califomia, U5A
Richard F. Clark. ML.D.

Califormia Paizon Contral Svstam, dan Diego, California, UAA

Division af Medical Toxdoology, Depariment aof Emergency Medicine, University of California



CCB MANAGEMENT

o |nitial / Supportive o Pharmacotherapy
ABCs Calcium
Fluids Catecholamines
Atropine? Glucagon
Decontamination Insulin/Glucose (HIE)

PDE inhibitors
Cardiac pacing
|A Balloon Pump
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CCB DECON

o BE AGGRESSIVE!
Gastric Lavage (??7?)
SD Activated Charcoal (all)

MD Activated Charcoal (SR preps)
Whole Bowel Irrigation (SR preps)



CALCIUM THERAPY

o Calcium Chiloride

1g bolus (10 mL of 10

Drip at 1-3g per hour in Normal Saline
Central Line
Monitor ionized Ca
(Goal = 2.5-3 mEg/L)



CALCIUM THERAPY

o Calcium Chiloride

Also reverses impaired conduction and
hypotension

Short lived effect, in severe poisoning -
poor response
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Hyperinsulinemia/euglycemia therapy for
calcium channel blocker poisoning

EDWARD W. BOYER. MD, PhD, PETER A. DUIC, MD, ADELAIDE EVANS, MD

INTRODUCTION

Calcium channe] blocker (CCB) overdose remains a significant
cause of poisoning death (1), Conventional therapy consisting of
intravenous (IV) Auids, calcium, dopamine, dobutamine, nomepi-
nephrine, and glucagon often fails to improve hemodynamic
parameters in severely intoxicated patients (2). Because of these
failures, efforts have fooused on the development of novel treat-
ments for this peizoning (3, 4. One, hy perinsulinemis/eu glycemia

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

presentation, was 1094 ngiml., a comesponding norverapamil level
was 1253 ngd mL {therapeutic concentration: 100600 ngiml ) (6).
Patient 3. A 48-year-old nondiabetic male with hypenension,
chronic obstructive pulmonary discase, congestive heant failure,
and depression, ingested an unknown amount of extended-release
diltiazem in a witnessed ingestion. He became hemodynamically
unstable in the emergency department, failing to respond o cal
cium, I'V Aluids, dopamine, and dobutamine. He received an insulin
infusion at arate of 75 T ke'h. which imoroved his blood nessure



HIE THERAPY

o Insulin / Glucose
Animal data
Human case series and reports

Exact mechanism unknown ?
Improved cardiac CHO utilization

o High Dose !
Insulin 1 U/kg bolus
Insulin infusion 0.5 1 U/kg/hour
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CCB/BB Poisoning - Insulin

TABLE 1

Protocol for hyperinsulinemia/euglycemia in the treatment of calcium
channel antagonist poisoning

1. Measure bedside capillary glucose; measure electrolytes, including
potassium:
a. If glucose <200, administer 1 ampule D, (for adults); or 0.25

gm/kg dextrose as a D25 solution (for children).

b. If potassium <2.5 mEq/dL, administer 40 mEq.

2. Administer intravenous bolus of insulin (1 U/kg).

For adult and pediatric patients, start D,, '2 NSS infusion at a rate equal
to 80% of maintenance rate.

Add 250 U regular insulin to 250 cc normal saline to make a solution of
1 U/mL. Infuse this solution at a rate of 0.5 U/kg/hr. Infusion rate may
be increased to 1 U/kg/hr depending upon clinical response. Targets for
therapy are systolic blood pressure greater than 100 mm/Hg and heart
rate greater than 50.

Recheck serum capillary glucose every 20 minutes for the first hour of the
insulin infusion, and hourly thereafter. Recheck serum potassium
hourly; replete if <2.5 mEqg/dL.

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



Glucagon Mechanism

War(ﬁal cell




Glucagon

Liver . CAMP [ glycogenolysis
Adipose Jgluconeogenesis
ketogenesis

.

Gl ‘ Relaxation




Glucagon Mechanism
Action

Cardiac Mechanism

1. Glucagon Receptor (Gs/GTP)
- Increase in cCAMP

2. Mini-Glucagon
- Phopholipase A2 TArachidonic Ac.

_—



GLUCAGON

o Dose
5-10 mg over 1-2 minutes
Infusion: Response dose / hour

o Adverse effects
Nausea / vomiting
Hyperglycemia
Rare allergy (recombinant)



.CC - Antidotes
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Case 2:

o 65 year old male found comatose at
home

o Enroute: BP 80/s HR: 30 RR:10

o On arri val | he 1| S



Case 2:

o 65 year old male found comatose at
home

o Enroute: BP 80/s HR: 30 RR:10

o On arri val | he 1| S



IIIIIIIIII

Cass’'e 2. oOoeééeeecééee




