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Refractory Hypodynamic Shock: Role of
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Abstract

Calcium channel blocker (CCB) and beta blocker (BB) toxicities
are considered the most common lethal prescription drug over-
doses. Awareness regarding implementation of insulin-euglycemia
state in treatment of anti-hypertensive overdose is limited in clini-
cal practice. We report a similar case of a 56 years old male who
presented with CCB and BB overdose and responded exceptionally
well to aforementioned regimen. This case further emphasizes that
it is imperative for clinicians to recognize that prompt initiation of
high-dose insulin therapy has significant morbidity and mortality
benefits in these toxodromes.
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Introduction

Most cases of poisoning have limited information and man-
agement decisions are based on presumed drug overdose. Pa-
tients often present with altered mentation or hemodynamic
instability. Application of high-dose insulin in treatment of
anti-hypertensive overdose is not frequently practiced in
clinical settings. We report a case of 56 years old male pre-
senting with refractory hypodynamic shock due to mixed
calcium channel blocker (CCB) and beta blocker (BB) toxic-
ity. The clinical course merits the successful outcome with
implementation of insulin-euglycemia state.
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Case Report

A 56 years old male was admitted to hospital after he was
found comatose with empty bottles of atenolol, amlodipine,
verapamil and clonidine. Upon presentation, his heart rate
was 35/min, blood pressure was 58/40 mm Hg, RR was 16/
min, T was 98.3 °F and So, was 98%. Patient received nalox-
one, atropine, intravenous fluids, glucagon, calcium gluconte
and gastric lavage but bradycardia and hypotension persist-
ed. Thereafter he was placed on transcutaneous pace maker,
intubated and started on vasopressors. Labs were significant
for blood glucose 7.21 mmol/L (n: 3.88 - 6.38 mmol/L),
BUN 1.88 mmol/L (n: 0.33 - 1.10 mmol/L), creatinine 0.13
mmol/L (n: 0.03 - 0.06 mmol/L), bicarbonate 11 mEq/L (n:
22 - 28 mEq/L). Troponins and urine drug toxicology were
negative. CXR and CT of head were unremarkable.

Despite the resuscitative efforts the patient had refrac-
tory hypotension and bradycardia with intrinsic HR 30 - 40/
min. He was eventually started on high-dose insulin drip at
0.5 U/kg/h, dextrose 50% at 50 mL/h. The insulin drip was
titrated to a goal MAP > 70 mm Hg and heart rate > 80/min.
Also serum glucose and potassium levels were monitored
every 30 min and D50 titrated to maintain blood glucose be-
tween 6.10 and 7.76 mmol/L (Fig. 1). The patient responded
exceptionally well to the high-dose insulin regimen. His
heart rate, blood pressure and acidemia improved. He was
taken off the pacemaker, vasopressors and insulin drip by
day 5 and eventually extubated and discharged to subacute
rehabilitation center after stabilization.

Discussion

Most cases of poisoning have limited information regarding
specific drugs and doses. Therefore, management decision is
based on clinical presentation and presumed drug overdose.
CCB and BB toxicity is the most frequently reported lethal
prescription medication overdosing that causes dysarrthym-
ias, shock and sudden cardiac collapse.

In 2006, there were 9,041 single BB exposures reported
to poison centers in the United States. Of these, there were
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Insulin / Dextrose Dosing for
Beta Blocker — Calcium Channel Blocker Overdose

| INSULINBOLUS 10 UNITS |

| FINGERSTICK GLUCOSE |

’ <13.87 mmol/L

>13.87 mmol/L |

50ML OF D50W
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MAINTAIN GLUCOSE 6.10- 7.76 mmol/L
TITRATE DSW/D10W ACCORDINGLY

TITRATEINSULIN ACCORDING TO HRAND BP
INCREASE INSULIN DRIP RATE ASHR & BP DECREASE
AND VICEVERSA

Figure 1. Insulin/dextrose dosing for BB-CCB overdose.

613 moderate or major adverse outcomes and four deaths
[1]. Nevertheless, in 2011 almost 5,408 single exposures to
CCB, resulted in 25 deaths and 90 major outcomes were re-
ported [2].

Under physiological conditions myocardium generates
energy through mitochondrial oxidation of long chain fatty
acids (60-70%), glucose (20%) and lactate (10%). During
the state of cardiac stress, energy generation is switched
from preferred fatty acid substrate to glucose [3]. CCB and
BB toxicity produces metabolic derangements that lead to
hypoperfusion and acidemia. This acidemia impairs insulin
release and glucose uptake and utilization in the myocardi-
um. Insulin infusion increases glucose and lactate uptake by
myocardium and enhances glycolysis promoting excitation-
contraction coupling and contractility [3]. Insulin-mediated
inotropy is not catecholamine-mediated, therefore is not af-
fected by BB and CCB [4]. It exhibits mitogenic and growth
promoting effect which leads to physiological myocardial
hypertrophy and increased cardiac contraction [5]. Moreover
retrospective analysis of similar case studies has shown that
immediate treatment with high-dose insulin has significant
morbidity and mortality benefits [6].

Since combination of anti-hypertensives is often pre-
scribed in primary care setting, a high incidence of toxicity
ensues. Currently we do not have means to quantify the lev-
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els of CCB and BB as in contrast to other cardiotoxic medi-
cations such as digoxin and phenytoin. Perhaps it is reason-
able school of thought to take an initiative to devise methods
to quantify the levels of medications or its metabolites in the
blood or urine.

Therefore, it is crucial to have high clinical index of
suspicion for CCB and BB overdose and insulin-euglycemia
state should be rapidly achieved.
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