MALDEK
CONDITION CATALOG - TOXICOLOGY

Ccb Overdose

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 STORY IN ONE SENTENCE

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.

“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.”

Normal anatomy — the body's job

L-type calcium channels are tiny gates in the walls of heart muscle cells, blood vessel muscle
cells, and pancreas insulin cells. When a signal arrives, the gate swings open and calcium
rushes in. In the heart, that calcium flood makes the muscle squeeze and passes the electrical
beat from the top chambers to the bottom chambers. In blood vessels, calcium makes the
muscle tighten to hold pressure steady. In the pancreas, calcium tells the cell to release insulin
so sugar can leave the blood and feed your body.

BODY'S JOB

The heart needs calcium rushing in every single beat to squeeze hard enough to push
blood out. Blood vessels need calcium to stay firm so pressure doesn't drop. The pancreas
needs calcium to know when to release insulin and keep blood sugar normal.

1. An electrical signal arrives at a heart muscle cell and opens the L-type calcium channel
gate.

2. Calcium floods into the cell like water through a floodgate.

3. That calcium wave grabs tiny gears inside the muscle fiber and makes them slide past each
other—the cell squeezes.

4. At the same time, calcium spreads the electrical signal from the upper heart chambers
(atria) to the lower chambers (ventricles) so the beat stays coordinated.
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5. In blood vessel muscle, calcium entry makes the vessel tighten just enough to keep blood
pressure steady as blood pushes through.

6. In the pancreas, calcium entering tells the cell to release insulin, which unlocks doors on
other cells so sugar can leave the blood and go inside to be burned for energy.

What breaks

A calcium channel blocker overdose jams the L-type calcium gates shut all over the body at
once. No calcium can rush in, so heart muscle can't squeeze well, the electrical signal between
heart chambers slows or stops, blood vessels go limp, and the pancreas stops releasing insulin.

CLINICAL TERM

Overdose of a calcium channel blocker (e.g., amlodipine, diltiazem, verapamil) causes
excessive blockade of L-type calcium channels in cardiac myocytes, vascular smooth
muscle, and pancreatic beta cells, leading to negative inotropy (weak squeeze), negative
chronotropy and dromotropy (slow rate and slow conduction through the AV node),
vasodilation (low systemic vascular resistance), and impaired insulin secretion
(hyperglycemia).

How the body compensates

The body senses low blood pressure and poor oxygen delivery, so it releases adrenaline and
other stress hormones to try to speed the heart and tighten vessels—but the calcium channels
are jammed, so these signals can't work. The brain dials itself down to save energy, causing
confusion or sleepiness. Muscles switch to backup fuel that makes lactic acid. These responses
buy minutes to hours, but they can't fix the jammed gates—so vital signs may look okay at first,
then crash suddenly when compensation maxes out.

1. {'what': 'The body releases adrenaline (epinephrine) and norepinephrine from the adrenal
glands when pressure sensors detect low blood pressure.', 'why': "These stress hormones
normally tell the heart to beat faster and vessels to tighten—but because calcium channels
are blocked, the signal can't get through, so this compensation fails and the patient stays
slow and with low blood pressure (hypotensive)."}

2. {'what': 'The brain reduces its own activity to save oxygen, causing confusion, sleepiness,
or even loss of consciousness (altered mental status).', 'why': "The brain is protecting itself
from damage by slowing down when it senses it's not getting enough oxygen-rich blood."}
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3.

{'what': "Muscles that aren't getting enough oxygen switch from normal fuel-burning
(aerobic) to a backup system (anaerobic) that makes lactic acid as waste.", 'why': 'This
backup system keeps muscles alive for a short time, but lactic acid builds up in the blood
(lactic too much acid in the blood (acidosis)) and makes the blood too acidic, which can stop
enzymes and the heart from working.'}

. {'what': 'The kidneys sense low pressure and release renin to try to raise blood pressure

and hold onto water.', 'why': "This is a slower backup system that takes hours, and it can't
overcome the jammed calcium channels, so it doesn't help in acute overdose."}

. {'what': 'The patient may look stable for the first few hours, especially with immediate-

release pills, then suddenly crash when compensation maxes out or when extended-release
pills reach peak levels 6-12 hours later.', 'why': "The body's backup systems can only hold
vital signs steady for so long; once they fail or the drug level climbs higher, the heart and
vessels give out all at once—this is the dangerous cliff edge to watch for."}

Domino effect

1.

Calcium channel blocker floods the bloodstream and binds to L-type calcium channels in
the heart, blood vessels, and pancreas, jamming the gates shut. — 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). — 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. — 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). — 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. — 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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6. 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). — 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.

7. 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. —
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.

8. 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. — 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.

Symptoms - what the patient feels, 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).

* High blood sugar (hyperglycemia): Calcium is needed for insulin to be released from the
pancreas; blocking calcium prevents insulin release, so sugar builds up in the blood.

* Delayed symptom onset with extended-release pills: Extended-release formulations dissolve
slowly in the gut, so the drug enters the bloodstream gradually over many hours—
symptoms may not appear until 12 to 24 hours after swallowing.
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Focused exam

* Heart rate slower than 60 beats per minute (bradycardia): Calcium-channel blockers
(CCBs) stop calcium from entering the heart's natural pacemaker cells. Without calcium,
the electrical signals that tell the heart to beat fire much more slowly. When you see a slow
heart rate together with low blood pressure, think CCB overdose first.

* Blood pressure lower than 90 systolic (hypotension): CCBs block calcium channels in the
smooth muscle that wraps around blood vessels. Without calcium, that muscle cannot
squeeze. The vessels stay relaxed and pressure drops. Slow heart plus low pressure
together is the signature of CCB overdose.

» Confusion, sleepiness, or trouble waking up (altered mental status): When blood pressure
falls, less oxygen-rich blood reaches the brain. Brain cells slow down to save energy. This
tells you the overdose is severe enough to hurt blood flow (perfusion) (blood flow to
organs).

* Blood sugar higher than 200 mg/dL without a history of diabetes (hyperglycemia): CCBs
block calcium channels in the pancreas cells that release insulin. No calcium in means no
insulin out, so sugar piles up in the blood. This triad—slow heart, low pressure, high sugar
—points directly to CCB overdose and almost nothing else.

* Wet, crackling lung sounds (rales) or pink frothy coughed-up mucus (sputum): When the
heart is too weak to pump blood forward, blood backs up into the lungs. Fluid leaks into the
air sacs (pulmonary swelling (edema)). The patient may feel short of breath and cough up
foam.

* Delayed symptom onset—patient may look fine for 2 to 6 hours after swallowing a long-
acting CCB pill: Extended-release CCB tablets (like amlodipine, diltiazem ER, or verapamil
SR) release drug slowly. The patient can seem stable at first, then crash suddenly hours
later. Never let the clock fool you; if they took a long-acting pill, watch closely for at least
12 to 24 hours.

Diagnostics - every test answers a question

* 12-lead electrocardiogram (ECG) — Is the heart beating slowly, and are there blocks in the
electrical system?

* Fingerstick or serum blood glucose — Is the blood sugar high without a history of diabetes?
* Serum lactate — Are the tissues getting enough oxygen, or is the body in shock?

* Basic metabolic panel (BMP) including potassium — Are the kidneys still working, and is
potassium dangerously high or low?

* Arterial or venous blood gas — Is the blood too acidic, and is there enough oxygen?

* Serum troponin I or T — Is the heart muscle being damaged?
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* Chest X-ray — Is there fluid backing up into the lungs?

» Urine or serum drug screen (if ingestion history is unclear) — Did the patient take other
drugs that might explain the symptoms or make treatment harder?

Treatment logic

* 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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* Intravenous lipid emulsion (ILE): 20% lipid solution 1.5 mL/kg (roughly 100 mL for a 70-kg
adult) IV bolus over 1 minute, then 0.25 mL/kg/min (roughly 250-500 mL/hour) continuous
infusion for 30-60 minutes, repeated once if needed — Lipid emulsion creates tiny fat
droplets in the blood that soak up (absorb) the CCB molecules like a sponge. This pulls the
drug away from the heart and blood vessels and traps it in the bloodstream, freeing up the
blocked channels. Blood pressure and heart rate may improve over 10-30 minutes.

» Extracorporeal membrane oxygenation (ECMO) or cardiopulmonary bypass in refractory
shock or cardiac arrest = ECMO is a machine that pumps and oxygenates the blood outside
the body, completely bypassing the failing heart and lungs. This keeps the patient alive for
hours to days while the CCB is metabolized and cleared from the body.

Medications

Calcium chloride or calcium gluconate (IV) - Calcium salt

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.

1. CCB molecules plug the tiny gates (L-type calcium channels) on heart cells so calcium
cannot enter.

2. Without calcium, the heart muscle cannot squeeze and the electrical relay between
chambers slows or stops.
3. We give a high dose of calcium IV so the blood concentration rises sharply.

4. The surge of calcium pushes CCB molecules off the gates by pure competition—like turning
up the volume so you can hear over noise.

5. Calcium rushes back into cells; the squeeze returns and electrical signals speed up again.

SAFETY WATCH

Calcium chloride burns tissue badly if it leaks outside the vein; use a large, secure IV line.
- Can cause dangerous heart rhythms if pushed too fast; give slowly over 5-10 minutes. -
Do NOT mix calcium with bicarbonate in the same IV line—it will form chalk and clog the
line. - Watch the heart monitor continuously during the infusion.

High-dose insulin with dextrose (IV) - Hormone (pancreatic peptide)

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
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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.

1. CCBs block calcium entry into pancreas cells, stopping insulin release.

N

S U1 & W

. Heart muscle runs out of fuel (ATP) because it cannot move sugar from the blood into the

cell without insulin.

. We give 1 unit of insulin per kilogram as a bolus, then 0.5-1 unit/kg every hour as a drip.
. Insulin unlocks the doors on heart cells so glucose floods in.
. The cell burns glucose to make ATP; the heart regains strength to squeeze.

. We infuse 10 % dextrose (or higher concentration if needed) to replace the sugar insulin

pushes out of the blood and prevent low blood sugar (hypoglycemia).

SAFETY WATCH

Check blood sugar every 20-30 minutes; if it drops below 100-150 mg/dL increase the
dextrose drip rate. - Watch potassium closely—insulin drives potassium into cells and can
cause dangerous low potassium (hypokalemia) within hours. - Replace potassium IV if the
level falls below 3.5 mEq/L. - Requires close ICU monitoring with continuous glucose and
cardiac telemetry.

Norepinephrine or epinephrine (IV) - Vasopressor (catecholamine)

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.

1.

U1 &= W N

CCBs relax smooth muscle in blood vessels; pressure drops and organs do not get enough
flow.

. Norepinephrine or epinephrine is infused continuously into a large vein.
. The drug binds to alpha-1 receptors on vessel walls, causing them to tighten.
. Blood pressure rises and blood flow (perfusion) to the brain, kidneys, and heart improves.

. Beta-1 stimulation speeds the heart rate and strengthens each beat.

SAFETY WATCH

Must go through a central line or very secure peripheral IV—if it leaks into tissue it kills
the skin. - Raises heart workload and oxygen demand; can trigger chest pain or
arrhythmias. - Monitor blood pressure continuously with an arterial line if possible. - Wean
slowly once the patient stabilizes; sudden stop can cause pressure to crash again.
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Glucagon (IV or IM) - Pancreatic hormone

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.

1. CCBs lock the calcium gates, so the usual squeeze signal is blocked.

2. Glucagon binds to glucagon receptors on the heart cell surface.

3. This turns on an enzyme (adenylyl cyclase) that makes cyclic AMP inside the cell.

4. Cyclic AMP tells stored calcium inside the cell to release, bypassing the blocked channels.

5. The heart muscle contracts more strongly even though the channels are still blocked.

SAFETY WATCH
Can cause severe nausea and vomiting; have suction ready and protect the airway. - May
raise blood sugar, which is usually harmless in this setting. - Large doses (5-10 mg bolus,
then 2-5 mg/hour infusion) are needed—much more than the 1 mg used for low blood
sugar. - Effect may wear off in 10-20 minutes; be ready to re-dose or switch strategies.

Intravenous lipid emulsion (Intralipid 20%) - Fat emulsion (rescue therapy)

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.

1. CCB sits in heart muscle, blocking channels and poisoning the pump.

2. We infuse 20 % lipid emulsion 1.5 mL/kg over 1 minute, then 0.25 mL/kg/min for 30-60
minutes.

3. The fat droplets circulate and CCB molecules jump from tissue into the lipid because they
are more soluble there.

4. Drug concentration in the heart falls; toxicity eases.

5. The liver gradually breaks down the fat and the trapped drug inside it.

SAFETY WATCH
Can interfere with lab tests (makes blood samples look milky and unreadable) for hours. -
Rarely causes fat overload syndrome (trouble breathing, confusion) if huge volumes are
given. - May trigger pancreatitis in susceptible patients. - Use only when standard
therapies are failing; it is not a first-line treatment.

educational use only - not a substitute for clinical judgment page 9 of 14



Maldek Condition Catalog - Toxicology

Atropine (IV) - Anticholinergic (muscarinic antagonist)

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.

. The vagus nerve releases acetylcholine, which slows the heart's pacemaker.
. CCBs make this worse by blocking calcium entry needed for pacemaker cells to fire quickly.
. Atropine blocks acetylcholine receptors on the pacemaker cells.

. With the brake released, the heart rate rises.

U & W N =

. Only effective if the pacemaker itself still has some function; if the CCB has completely shut
it down, atropine will do nothing.

SAFETY WATCH

If it does not work after 1-2 doses (0.5-1 mg each), stop and move to pacing—repeated
doses waste time. - Can cause confusion, dry mouth, blurred vision, and urinary retention
(usually not a concern in acute overdose). - In complete heart block, atropine may speed
the upper chambers but not the lower ones, worsening the mismatch.

Temporary cardiac pacing (transcutaneous or transvenous) - Device/procedure,
not a drug

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.

1. The heart's own pacemaker is blocked and firing too slowly or not at all.

2. Transcutaneous pads are placed on the chest and back, or a pacing wire is threaded into
the right ventricle.

3. The device sends electrical pulses at a set rate (e.g. 60-80 beats per minute).
4. Each pulse depolarizes the heart muscle, forcing a contraction.

5. The patient's circulation is maintained artificially until recovery.

SAFETY WATCH
Transcutaneous pacing is painful in an awake patient; give sedation and pain medicine. -
Risk of skin burns at the pad sites with prolonged use. - Transvenous pacing requires a
skilled operator and carries risk of heart perforation, infection, and bleeding. - Must have
backup defibrillator and resuscitation drugs immediately available.
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Extracorporeal membrane oxygenation (ECMO) - Device/procedure, not a drug

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.

1. The heart is failing completely; blood pressure and oxygen are critically low.

2. Large tubes (cannulas) are placed into a vein and an artery.

3. Blood is drained out, pumped through a machine that oxygenates it, and returned to the
body.

4. Organs receive oxygen and nutrients even though the native heart is barely working.

5. ECMO runs for hours to days while the CCB is metabolized and excreted.

SAFETY WATCH
Risk of severe bleeding (blood must be thinned to prevent clotting in the circuit). -
Infection at cannula sites or in the bloodstream. - Limb starved blood flow (ischemia) (loss
of blood flow to the leg where the artery cannula is placed). - Stroke from clots or air
bubbles. - Requires 24/7 monitoring by trained perfusionists and ICU staff.

Activated charcoal (oral or via nasogastric tube) - Adsorbent

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.

1. Patient swallows or is given CCB pills.
2. Pills begin to dissolve in stomach acid.

3. Activated charcoal (50 grams for adults, 1 gram/kg for children) is given by mouth or NG
tube within 1-2 hours.

4. CCB molecules bind tightly to the charcoal surface.

5. The charcoal and bound drug pass through the gut and are eliminated in stool, preventing
absorption.
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SAFETY WATCH

Do NOT give if the patient is drowsy, vomiting, or cannot protect their airway—risk of
aspiration (charcoal in the lungs) which is life-threatening. - Causes black stool and
sometimes constipation. - Contraindicated if the patient has a bowel perforation or
obstruction. - For extended-release CCB formulas, repeat doses every 4 hours may be
considered under specialist guidance.

Whole bowel irrigation with polyethylene glycol (PEG) solution - Osmotic
purge

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.

1. Sustained-release CCB tablets pass slowly through the gut, releasing drug over 12-24
hours.

2. PEG solution (GoLYTELY, CoLyte) is given at 1-2 liters per hour via NG tube or by mouth.

3. The huge volume of fluid overwhelms the gut's ability to absorb it.

4. Stool becomes clear liquid, carrying unabsorbed pills and dissolved drug out before they
can enter the blood.

5. Continue until rectal effluent (what comes out) is clear, usually 4-6 hours.

SAFETY WATCH

Do NOT use if there is bowel obstruction, perforation, or severe a stalled gut (ileus)
(paralyzed gut). - Patient must be alert or have a protected airway (intubation) to prevent
aspiration. - Causes severe diarrhea, electrolyte shifts (watch sodium and potassium), and
skin breakdown around the rectum. - Labor-intensive; requires ICU-level monitoring.

Red flags

* 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
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Nursing priorities

1. 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. — 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.

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

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

4. Prepare high-dose insulin infusion with a dextrose drip at the bedside, double-checking the
insulin dose calculation with another nurse before starting. — Insulin forces glucose and
calcium into heart muscle cells independent of the blocked calcium channels, restoring the
heart's ability to contract strongly (inotropy), and this is often more effective than calcium
alone in severe overdoses, but wrong insulin doses can kill through low blood sugar
(hypoglycemia).

5. Monitor for signs of fluid overload—Ilung crackles, increasing shortness of breath, oxygen
saturation dropping—especially during calcium and fluid resuscitation. — The weakened
heart cannot pump effectively (reduced contractility), so extra IV fluids we give to raise
blood pressure can back up into the lungs causing pulmonary edema (fluid flooding the
lungs) (fluid in air sacs), which blocks oxygen exchange and can cause respiratory failure
requiring intubation.

6. Keep atropine, transcutaneous pacing pads, and vasopressor infusions (norepinephrine,
epinephrine, dopamine) immediately available at the bedside. — Severe a slow heart rate
(bradycardia) may not respond to calcium or insulin and require atropine (blocks the vagus
nerve to speed heart rate) or emergency electrical pacing, and persistent low blood
pressure (hypotension) despite treatment may need vasopressors (drugs that squeeze blood
vessels) to prevent organ damage from low blood flow.
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7. Assess neurological status every 15 minutes using Glasgow Coma Scale or AVPU (Alert,
Verbal, Pain, Unresponsive), and immediately report decreasing consciousness or
confusion. — Dropping blood pressure means less blood reaches the brain (cerebral poor
blood flow (hypoperfusion)), and altered mental status is an early warning that brain tissue
is being injured; catching this early allows treatment intensification before permanent brain
damage occurs.

8. Document exact time of ingestion and prepare for possible extended monitoring or ICU
transfer, especially if extended-release formulation was involved. — Extended-release
tablets continue releasing drug for 12 to 24 hours, so a patient who looks stable at hour two
can suddenly crash at hour eight when more drug absorbs; delayed toxicity requires
prolonged observation and immediate ICU resources if deterioration occurs.

Sources

* 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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