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We report a case of massive verapamil poisoning with severe bradycardia and shock.
The patient was treated aggressively in the prehospital setting with multiple doses of

calcium chloride, glucagon, transdermal pacing and push-dose epinephrine. Upon arrival
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to the emergency department, he was started on high dose euglycemic insulin therapy
(HIET), intravenous lipid emulsion (ILE) and a transvenous pacemaker was placed.
The patient recovered and was transferred to psychiatric care with no deleterious
cardiac complications. Our case demonstrates the need for aggressive, early, prehospital
interventions by EMS when treating calcium channel blocker poisoning
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Case

A suburban, third-service, municipal, advanced life support
ambulance was dispatched to a 48-year-old male for possible
ingestion. EMS arrived 8 minutes following dispatch call receipt
to find the patient lying supine, pale and clammy, bradycardic with
profound shock. Family reported that he had taken an unknown
amount of verapamil and levetiracetam prior to EMS arrival
The initial blood pressure (BP) was 50/37 with a pulse of 49, a
respiratory rate of 24 and a room air oxygen saturation of 95%.He
was responsive and maintaining his airway yet confused with a GCS
of 14.Initial 12-lead ECG demonstrated a junctional bradycardia
with widened QRS (151ms) atarate of 48 (Figure 1). Two peripheral
intravenous and humeral intraosseous access sites were obtained,
and 0.9% normal saline (NS) boluses were started. One gram of
calcium chloride was administered, and transdermal pacing was
started with 140mA at a rate of 60. Transport was initiated after a
34-minute scene time. The patient continued to remain hypotensive
despite pacemaker capture, increased pulse, and 1000mL NS bolus

so two additional grams of calcium chloride were administered

along with one gram of glucagon and 20 micrograms of push-dose
epinephrine IV while enroute to the ED. Total transport time was
28 minutes.

Upon arrival to the ED, his BP was 123/38 and pulse with
transdermal pacing was 99. The emergency physician was present
on arrival, and the initial blood glucose was 350mg/dL. Lipid
emulsion therapy (250ml 20% fat emulsion), 150 units of regular
insulin bolus and epinephrine drip at 10 mcg/kg/min were
started along with immediate cardiology consultation. The patient
remained hypotensive (SBP 60-80) and became more altered, so
intubation for airway protection was performed. Poison control
was consulted, and cardiology evaluated the patient in the ED. A
transvenous pacemaker was placed due to pacemaker dependence,
continued bradycardia and shock (Figure 2). High dose regular
insulin therapy, at a dose of 250 U/hr, was continued over the
next 48 hours and titrated as the patient stabilized (Figure 3). His
levetiracetam level returned at 299 mcg/mL which is markedly
elevated and could’ve contributed to the initial depressed mental
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status [1]. Steady improvement was noted during the hospital stay
and support was weaned. On hospital day 6, the patient was awake,

alert, hemodynamically stable and able to be transferred for further
psychiatric treatment.
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Figure 1: Initial EMS 12-Lead EKG.
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Figure 3: Hospital EKG following Treatment.
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Discussion

Poison Center consultations for calcium channel blocker (CCB)
poisonings are increasing with over 13,000 calls in 2016 [2]. Out of
hospital guidelines for CCB poisoning exist but clinical practice has
evolved significantly since their publication [3]. This case illustrates
the need forrapid, targeted prehospital management of massive CCB
poisoning, as these patients are often markedly hemodynamically
unstable and critically ill. Multiple doses of calcium chloride were
given to the patient both en route and in the ED. This treatment
is widely accepted as first line, and administration of calcium has
been shown to increase blood pressure in human case series of
CCB poisonings [4]. Common dosing of calcium chloride is 1-2g
IV every 20-30 minutes. EMS protocols should accommodate this
higher than normal dosing or allow for deviation in specific cases of
large ingestions. Glucagon is also a mainstay in many EMS calcium
channel blocker poisoning protocols; however, it has recently fallen
out of favor with toxicologists. It is not included in recent CCB
management guidelines by The Society of Critical Care Medicine [5].
The reasoning for glucagon’s removal is multifactorial, including
lack of evidence, increased risk of vomiting with aspiration and
significant cost and availability issues. While the final decision on
glucagon administration ultimately resides with medical direction,
it is clear that glucagon should not supplant or delay other first-
line therapies. Our patient did receive glucagon both by EMS and
hospital providers, however in retrospect this may have been
detrimental considering the patient had an initial secondary

complaint of nausea and vomiting.

Crystalloid IV fluid bolus, atropine administration, and
vasopressor use are also considered first-line for treating CCB
overdose. Norepinephrine and epinephrine are the preferred
vasopressors over dopamine. Atropine may not be helpful, especially
in higher grade blocks, but the downside of its use is minimal [5].
We were able to utilize both IV and 10 access to aggressively bolus
the patient with 0.9% NS. 20mcg of push dose epinephrine was
also used for vascular support during transport. Considering the
high-risk and often treatment resistant nature of massive calcium
channel blocker ingestion, EMS treatment protocols should include
rapid progression through the first-line therapies if hemodynamics
do not improve allowing for early vasopressor support. The patient
also received HIET and ILE immediately upon arrival to the ED.
HIET is widely accepted and considered a first-line therapy in CCB
poisoning [5]. High dose insulin is inotropic and also facilitates
improved myocyte carbohydrate metabolism. It also counteracts
CCB pancreatic islet cell inhibition of insulin release [6]. This was
evident in our patient as the ED blood glucose was 350mg/dL.
ILE is also often considered in CCB toxicity with persistent shock,
but limited animal and human studies exist to support its use [7].
Consideration was also given to ECMO therapy, however, the patient
stabilized during his hospital stay.

This case report demonstrates the complexity of emergent
treatment in patients with significant CCB ingestion. EMS protocols
must allow for a multifaceted approach with potential for deviation
when dosing calcium, vasopressors and insulin. These treatments
are especially critical in situations when long transport times are
present. Further prehospital research is needed to determine
the most efficacious progression through the various treatment
modalities used in CCB toxicity.

Conclusion

We report a case of massive verapamil ingestion with severe
bradycardia and treatment resistant shock. EMS treatment included
fluid resuscitation, glucagon, multiple doses of calcium chloride,
intravenous epinephrine and transdermal pacing. The patient’s
condition stabilized during the hospital course following HIET,
ILE, transvenous pacing and continuous epinephrine infusion. The
prehospital treatment of CCB toxicity must be rapid, aggressive and

multi-pronged.
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