MALDEK
PATIENT TEACHING - MALDEK CONDITION CATALOG

Ccb Overdose

A plain-English guide for you and your family

WHAT IS HAPPENING

Normally, tiny gates called L-type calcium channels sit in the walls of heart muscle cells,
blood vessel muscle cells, and the pancreas cells that make insulin. When these gates
open, calcium rushes in like water through a floodgate. In the heart, that calcium flood
makes the muscle squeeze hard and triggers the electrical signal to jump from chamber to
chamber so your heartbeat stays steady. In blood vessels, calcium makes the muscle
tighten just enough to keep pressure steady. In the pancreas, calcium tells the cell to
release insulin so sugar can leave your blood and feed your body. A calcium channel
blocker overdose slams all those gates shut at once. Now the heart muscle can't squeeze
well because no calcium is coming in—so it beats slowly and weakly, like a pump running
on low power. The electrical signal between the top and bottom chambers of the heart
slows down or stops, so the rhythm gets dangerously slow. Blood vessels go limp because
their muscle has no calcium to tighten, so blood pressure drops. The pancreas stops
releasing insulin because the calcium trigger is gone, so blood sugar climbs even though
the body is full of sugar it can't use. Because the heart is pumping weakly and pressure is
low, organs don't get enough oxygen-rich blood. Muscles switch to a backup fuel system
that makes lactic acid, and the brain starts to shut down to save energy—so you see
confusion or sleepiness. Every strange finding—slow heart rate, low blood pressure, high
blood sugar, lactic acid buildup, confusion—comes from one upstream problem: calcium is
locked out of the cells that need it. The body tries to compensate by releasing stress
hormones and dialing back the brain, but that only buys time. The real fix is to flood the
blood with calcium to force some through the jammed gates, and to give high-dose insulin
with sugar to kick-start the heart muscle and use energy again. None of this is random—
trace every symptom back to those jammed calcium gates, and the whole picture makes
sense.

What you might feel

* Slow heart rate (bradycardia)
* Low blood pressure (hypotension)

* Dizziness or feeling faint
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* Nausea or vomiting

* Confusion or altered mental state
* Chest pain or shortness of breath
* High blood sugar (hyperglycemia)

* Delayed symptom onset with extended-release pills

Call the doctor right away if...

* 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)
* 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

What the care team will do

» 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.

* Secure two large-bore IV lines (18-gauge or larger) and prepare to administer IV calcium
chloride or calcium gluconate as ordered.

* Check blood glucose immediately and then every 30 to 60 minutes, and administer dextrose
if glucose drops below 70 mg/dL.

* Prepare high-dose insulin infusion with a dextrose drip at the bedside, double-checking the
insulin dose calculation with another nurse before starting.

* Monitor for signs of fluid overload—lung crackles, increasing shortness of breath, oxygen
saturation dropping—especially during calcium and fluid resuscitation.

» Keep atropine, transcutaneous pacing pads, and vasopressor infusions (norepinephrine,
epinephrine, dopamine) immediately available at the bedside.

* Assess neurological status every 15 minutes using Glasgow Coma Scale or AVPU (Alert,
Verbal, Pain, Unresponsive), and immediately report decreasing consciousness or
confusion.

* Document exact time of ingestion and prepare for possible extended monitoring or ICU
transfer, especially if extended-release formulation was involved.
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Medicines you may be given — and why

Calcium chloride or calcium gluconate (IV)

Calcium chloride blocks the heart's muscle from squeezing well and slows electrical signals.
We flood the bloodstream with calcium to compete directly with the drug sitting in the heart's
doorways (calcium channels) and push the blocker out of the way. The extra calcium restores
the muscle's ability to tighten and the heart's rhythm centers to fire.

High-dose insulin with dextrose (IV)

CCB overdose shuts down the pancreas so it stops making insulin; heart muscle then cannot
pull in sugar or burn it for energy, so the pump weakens even if calcium is restored. We give
huge doses of insulin—far more than a diabetic would ever get—to force the heart muscle to
take in sugar and make ATP (the cell's energy currency). Dextrose (sugar water) is given at the
same time to keep blood sugar from dropping dangerously low.

Norepinephrine or epinephrine (IV)

CCBs relax blood vessels so they open wide and blood pressure falls. These drugs squeeze the
vessels tight again by locking onto receptors (alpha-1) on the muscle in vessel walls. They also
speed the heart (beta-1 effect) and help it squeeze harder, acting as a temporary bridge while
calcium and insulin do their deeper work.

Glucagon (IV or IM)

Glucagon tells the heart to squeeze harder through a completely different pathway that does
not need calcium channels. It binds to its own receptor on heart cells and activates a backup
energy system (cyclic AMP) that forces the muscle to contract. Think of it as a side door when
the main entrance is locked.

Intravenous lipid emulsion (Intralipid 20%)

CCBs are fat-loving molecules. When we infuse a milky solution of tiny fat droplets, the drug
molecules leave the heart tissue and dissolve into the fat floating in the blood—like oil soaking
up a grease stain. This pulls the poison away from the heart and traps it harmlessly in the
bloodstream until the body can clear it.

Atropine (IV)

CCBs can slow the heart's electrical pacemaker to dangerous levels. Atropine blocks the brake
pedal (vagus nerve signals) that naturally slows the heart, allowing the pacemaker to speed up.
It only helps the rhythm problem—it does nothing for the squeeze or blood pressure.
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Temporary cardiac pacing (transcutaneous or transvenous)

If the heart's natural pacemaker is poisoned and will not fire, we use an electrical device to
send timed shocks through the chest wall or directly into the heart chamber. Each shock forces
the muscle to contract, keeping the patient alive until the drug wears off or other treatments
take effect.

Extracorporeal membrane oxygenation (ECMO)

If the heart is so poisoned that it cannot pump blood at all despite every medication and
pacing, ECMO is a machine that takes over completely. Blood is pulled out of the body, run
through an artificial lung to add oxygen and remove carbon dioxide, then pumped back in. It
buys time—sometimes days—for the drug to clear and the heart to recover.

Activated charcoal (oral or via nasogastric tube)

If the overdose was recent (within 1-2 hours) and the patient is awake enough to protect their
airway, activated charcoal is a fine black powder that acts like a sponge. CCB pills that have
not yet dissolved in the stomach stick to the charcoal, which then carries them out in the stool
before they can be absorbed into the blood.

Whole bowel irrigation with polyethylene glycol (PEG) solution

Extended-release CCB pills can sit in the gut for many hours, slowly leaking poison. We flood
the intestines with a large volume of salty liquid (the same prep used before colonoscopy) to
flush everything through before the pills fully dissolve. Think of it as a fire hose washing out
the plumbing.

Where this information comes from

* American College of Medical Toxicology (ACMT) position statements
* American Heart Association (AHA) ACLS guidelines
* UpToDate calcium-channel blocker poisoning monograph

* Journal of Medical Toxicology consensus guidelines
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