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Ccb Overdose
CCB overdose blocks calcium from entering cells, causing a slow weak heart and
low blood pressure; we push calcium and high-dose insulin straight into the vein to
restart the pump.

T H E  O N E - L I N E  T R U T H

A calcium channel blocker overdose jams the gates that normally let calcium rush into

heart muscle, blood vessel muscle, and insulin-making cells, so the heart beats slowly and

weakly, blood pressure drops, and blood sugar climbs.

The chain — how it unfolds

Calcium channel blocker floods the bloodstream and binds to L-type calcium channels in

the heart, blood vessels, and pancreas, jamming the gates shut. — why: The drug locks onto

the channel like a key stuck in a lock, so calcium can't rush in even when the cell gets a

signal to open the gate.

Heart muscle can't squeeze hard because no calcium is entering to trigger contraction—the

heart beats weakly and slowly (negative inotropy and chronotropy). — why: Calcium is the

switch that makes the muscle fibers slide and squeeze; without it, the heart pumps like a

weak battery, and the rate drops because the natural pacemaker cells also depend on

calcium to fire.

The electrical signal from the top chambers (atria) to the bottom chambers (ventricles)

slows or stops at the AV node, causing a slow heart rate (bradycardia) or complete heart

block. — why: The AV node uses calcium channels to pass the signal; when they're jammed,

the signal crawls or stops entirely, so the ventricles may not get the command to beat.

Blood vessels go limp because their muscle has no calcium to tighten, so blood pressure

drops (vasodilation and distributive shock). — why: Vascular smooth muscle needs calcium

to contract and keep vessels firm; without it, vessels relax, the pipes widen, and pressure

falls like air leaking from a tire.

The pancreas stops releasing insulin because calcium is the trigger, so blood sugar climbs

(hyperglycemia) even though cells are starving for fuel. — why: Beta cells in the pancreas

use calcium entry as the 'go' signal to release insulin; when the gate is jammed, no insulin

comes out, so sugar piles up in the blood and can't enter cells to be burned.
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Organs don't get enough oxygen-rich blood because the heart is weak and pressure is low,

so muscles make lactic acid (lactic too much acid in the blood (acidosis)) and the brain

shuts down to save energy (altered mental status). — why: When tissues can't get enough

oxygen from blood, they switch to anaerobic metabolism that produces lactic acid as waste;

the brain senses danger and reduces its activity, causing confusion or sleepiness.

The body's stress response (adrenaline, norepinephrine) tries to rescue blood pressure and

heart rate but fails because calcium channels are blocked, so the patient stays bradycardic

and with low blood pressure (hypotensive) despite high stress hormone levels. — why:

Adrenaline and norepinephrine work by opening calcium channels and other pathways;

when calcium channels are jammed by the overdose, this rescue system can't work, and

compensation fails.

Without treatment, the heart may stop pumping enough blood to keep the brain and organs

alive (cardiogenic shock), the rhythm may degrade to complete standstill (asystole), or the

patient may die from multi-organ failure. — why: The heart and vessels can't function

without calcium entry; if the blockade isn't reversed with calcium infusion, high-dose

insulin, and supportive care, the cardiovascular system collapses completely.

Spot it — what you see, and why

Slow heart rate (bradycardia): Calcium channel blockers stop calcium from entering the

heart's pacemaker cells, so the heart's natural timer slows down and cannot fire as fast.

Low blood pressure (hypotension): The medicine relaxes the smooth muscle in blood vessel

walls, so the vessels widen and pressure drops; also, the heart pumps less powerfully

because calcium is needed for muscle contraction.

Dizziness or feeling faint: When blood pressure drops and the brain gets less oxygen-rich

blood, you feel lightheaded—like standing up too fast.

Nausea or vomiting: Poor blood flow to the gut and a general stress response from low

blood pressure can upset the stomach.

Confusion or altered mental state: The brain is very sensitive to low oxygen; when blood

pressure is too low, not enough oxygen reaches brain cells and thinking becomes muddled.

Chest pain or shortness of breath: The heart muscle itself may not get enough blood when

blood pressure is very low, causing pain; the lungs may fill with fluid if the heart cannot

pump effectively (cardiogenic shock).

Red flags — act now

Heart rate below 50 beats per minute or systolic blood pressure below 90 mmHg

Confusion, decreased level of consciousness, or unresponsiveness

Seizures or signs of cardiogenic shock (cold, clammy skin; weak pulse; rapid breathing)
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Chest pain, severe shortness of breath, or fluid in the lungs on exam

Ingestion of an extended-release formulation—symptoms can worsen suddenly hours later

Treat it — in this order

Intravenous (IV) calcium: calcium chloride 10–20 mL of 10% solution (1–2 grams) through a

central line, or calcium gluconate 30–60 mL of 10% solution (3–6 grams) through a

peripheral IV, given over 5–10 minutes and repeated every 15–20 minutes as needed →

Calcium floods the space around heart and blood-vessel muscle cells and pushes through

the few channels that are not blocked, helping the heart squeeze and the vessels tighten.

This directly replaces what the CCB stole. Blood pressure may rise and heart rate may

climb within minutes.

High-dose insulin with dextrose: regular insulin 1 unit/kg IV bolus, then 0.5–1 unit/kg/hour

IV infusion, PLUS dextrose 25–50 grams IV bolus followed by dextrose 10% or 50% infusion

titrated to keep blood glucose 100–250 mg/dL, with glucose checks every 15–30 minutes →

High-dose insulin forces glucose into heart muscle cells to fuel them, making the heart

squeeze harder (positive inotropy). It also helps blood vessels tighten. Insulin works even

when calcium channels are blocked because it uses a different signal pathway. This is the

most important treatment after calcium in severe CCB overdose.

Vasopressor infusion: norepinephrine (start 0.05–0.1 mcg/kg/min) or epinephrine (start

0.05–0.2 mcg/kg/min), titrated every few minutes to keep systolic blood pressure above 90

mmHg or mean arterial pressure (MAP) above 65 mmHg → Vasopressors force blood

vessels to squeeze by activating a different receptor pathway (alpha-adrenergic receptors)

that does not need calcium channels. This raises blood pressure quickly and keeps blood

flowing to the brain, heart, and kidneys while calcium and insulin start working.

Atropine 0.5–1 mg IV push, repeated every 3–5 minutes up to a total dose of 3 mg, and/or

transcutaneous pacing (external pads) or transvenous pacing (wire threaded into the heart)

if atropine does not work → Atropine blocks the vagus nerve signal that slows the heart,

allowing the heart to beat faster. Pacing delivers small electrical shocks to force the heart

to beat at a safe rate (usually 60–80 beats per minute) when drugs fail.

Glucagon 3–5 mg IV bolus over 1 minute, then 1–5 mg/hour continuous infusion if the bolus

helps → Glucagon activates a backup signal pathway (cyclic AMP) inside heart cells that

makes them squeeze harder and beat faster without needing calcium channels. This can

work when calcium alone does not, especially in patients on beta-blockers at the same time.
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Your top priorities at the bedside

Establish continuous cardiac monitoring and measure vital signs every 5 to 15 minutes,

watching for heart rate below 50 or systolic blood pressure below 90. — why: Calcium

channel blockers block calcium entry into heart cells, which slows electrical conduction

through the AV node (the heart's natural pacemaker relay station) and weakens heart

muscle squeezing, so heart rate and blood pressure can drop suddenly and require

immediate treatment escalation.

Secure two large-bore IV lines (18-gauge or larger) and prepare to administer IV calcium

chloride or calcium gluconate as ordered. — why: Calcium is the direct antidote that

competes with the calcium channel blocker at receptor sites, restoring calcium entry into

heart and blood vessel muscle cells to improve heart contraction strength and raise blood

pressure, and large IV lines allow rapid high-volume infusions.

Check blood glucose immediately and then every 30 to 60 minutes, and administer dextrose

if glucose drops below 70 mg/dL. — why: Calcium channel blockers block calcium channels

in pancreatic beta cells (insulin-releasing cells), which shuts off insulin release and causes

high blood sugar (hyperglycemia) (high blood sugar), but the high-dose insulin treatment

we give can then cause severe low blood sugar (hypoglycemia) (low blood sugar) that

damages the brain if not caught early.
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