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P: In patients with acute Calcium Channel Blocker overdoses  
I: does high dose insulin therapy  
C: compared to traditional therapy  
O: create improved outcomes  
 
 
Calcium channel blocker overdose is rapidly emerging as the most lethal prescription drug ingestion. 
Overdose by short-acting agents is characterized by rapid progression to cardiac arrest. Overdose by 
extended-relief formulations result in delayed onset of arrhythmias, shock, sudden cardiac collapse, and 
bowel ischemia.  

Pathophysiology: Calcium channel blockers have the following 4 cardiovascular effects:  

1. Peripheral vasodilatation  

2. Negative chronotropy (decreased heart rate)  

3. Negative inotropy (decreased cardiac contractility)  

4. Negative dromotropy (decreased cardiac conduction)  

Other physiologic responses to CCB overdose include suppression of insulin release from the pancreas and 
decreased free fatty acid utilization by the myocardium. These factors produce hyperglycemia, lactic 
acidosis, and depressed cardiac contractility.  

Medications  

• Administer glucagon (5-15 mg IV bolus) followed by an infusion after fluid resuscitation is 
performed for persistent hypotension. Recommended infusion rate for adults is 10-15 mg/h. 
Recommended pediatric dose is 50 mcg/kg IV over 5 minutes, followed by an infusion at 0.07 
mg/kg/h.  

• Calcium chloride (1-4 g IV, slowly) can be administered for hypotension or heart block.  

• Thirty milliliters of 10% calcium gluconate can be administered over 10-15 minutes. Boluses 
may be repeated every 15-20 minutes for a total of 3 doses. After the third bolus, the ionized 
calcium level should be checked. Recommended pediatric dose of calcium gluconate is 60 
mg/kg, with a maximum dose of 1 g.  

• Vasopressor support to maintain blood pressure and cardiac output is critical. In the 
hypotensive patient, administer dopamine at medium-to-high doses early for cardiac 
contractility for heart rate support and norepinephrine for blood pressure support. Inamrinone 
may be of additional benefit in profound cardiac contractile failure  

In a series of case reports, high dose insulin infusion (0.1-1 U/kg/h) with dextrose infusion (usually 
D10W-D25W) to maintain normal serum glucose levels have been successful for stabilizing cardiac 
output. When using this technique frequent monitoring of glucose and potassium every 20-30 minutes 
is necessary.  
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Study  Type  Pt Group  Results  +/-  Other  

Boyer et. Al  

Hyper-  

insulinemia/  

euglycemia 
(HIE) therapy 
for calcium 
channel blocker 
poisoning.  

Pediatric 
Emergency Care 
2002 18:1.  

 

5 case reports  Peds and 
adults  

All pts had dramatic 
improvement in BP, 
MAP. Pt's off 
pressors 30 min – 
72 hrs later.  

 

Case study - no 
comparisons.  

2 'non featured' 
failures when 
HIE instituted 
late – after ACLS 
measures 
exhausted  

Harris N. Case 
24-2006: A 40 
year old woman 
with 
Hypotension 
after an 
overdose of 
amlodopine.  

N Engl J Med 
2006: 335:602-
11.  

 

 

1 case report 
with 
extensive 
discussion of 
OD tx in ed  

1 pt who 
ingested 
approx 
1000mg 
amlodipine. 
Largest prev. 
ingestion 
know to be 
survived 
previously 560 
mg.  

Pt on HIE for 2 
days, pressors 
weaned over next 3-
7 days, converted 
from junctional to 
SR on day 6. 
Extubated @ 2 
weeks, d/c after 27 
days. Back to 
baseline 1 yr later  

1 case report.  Article states HIE 
should be “first 
line therapy” - 
multiple letters to 
editor afterwards 
question making 
that statement 
based on very 
little evidence  

Shepherd,G et al. 
High Dose 
Insulin Therapy 
for Calcium 
Channel Blocker 
Overdose. The 
Ann 
Pharmocother 
2005;39:923-30  

Review 
Article  

Medline and 
Toxline search 
1966-2004. 
Abstracts from 
NACongress 
of Clinical 
Toxicology 
1996-2003.  

Articles, 
animal studies, 
case reports 

“Based on animal 
data and limited 
human experience, 
as well as the 
inadequacies of 
available 
alternatives for 
patients with 
significant 
poisoning, high 
dose insulin therapy 
warrants further 

NO CLINICAL 
TRIALS 
AVAILABLE  

multiple case 
studies & 
animal studies  

Focus on HDIDK  

(high dose insulin 
with 
supplemental 
dextrose and 
potassium)  

 

multiple 
randomized 



and case 
series.  

study and judicious 
use in patients with 
life-threatening 
CCB Poisoning”  

controlled studies 
with dogs show 
HDIDK 
decreases 
mortality  

 

carb metabolism 
vs. direct effect 
on Ca+ channel  

 

 

 

Levine Et al. 
Assessment of 
hyperglycemia 
after calcium 
channel blocker 
overdoses 
involving 
diltiazem or 
verapamil. Crit 
Care Med 2007 
vol 35, no 9  

Retrospective 
review  

40 pts. All pts 
>15y.o.  

(Median age 
51 y.o) With 
discharge dx 
of acute 
verapamil or 
diltiazem 
overdose from 
5 Harvard 
affiliated 
Hospitals.  

13 diltiazem 
27 verapamil  

Serum Glucose 
concentrations 
correlate directly 
with severity of 
CCB intoxication – 
better predictor of 
severity of OD than 
hemodynamics.  

 

In a logistic 
regression analysis, 
each 1 unit increase 
in serum glucose 
was assoc with 
increase of 
likelihood of 
reaching the 
composite endpoint. 
(odds ratio 1.02, 
p=.001;95%CI 1.02 
– 1.03)  

Retrospective 
study but well 
reviewed data – 
blinded 2nd 
reviewer  

 

time from 
ingestion to 
initiation of 
therapy often 
estimated.  

Used a composite 
endpoint (death, 
pacing or 
pressors) – pts 
who did not meet 
endpoint had 
lower initial and 
peak glucose 
(124-145) while 
those who did 
had significant 
hyperglycemia 
(188-364)  

DeWill C. Et al.  

Pharmacology, 
Patho-
physiology and 
Management of 
Calcium 
Channel Blocker 
and β-Blocker 

Review 
article  

183 referenced 
articles  

Briefly mentions 
that HIE had shown 
promise in case 
reports and should 
be used as adjunct 
therapy to 
conventional 
treatments  

“No 
prospective 
randomized 
trials of HIE 
exist.”  

 

Cited as source in 
Virginia Poison 
Center's protocol 
for CCB OD 
regarding insulin.  



Toxicity  

Toxicological 
Reviews:  
Volume 
23(4)2004pp 223-
238  
 

 
 
Conclusion:  
 
No good clinical evidence proves that HDIDK is better than standard therapy of IV fluids, calcium, glucagon 
and vasopressors. However, multiple case studies and animal studies show promise. Considering there is very 
little else in the way of effective treatment for CCB OD, I will personally use HDIDK. Case reports seem to 
show that early intervention is most helpful. Proper monitoring of Glucose and K levels is crucial.  
 
 


