MALDEK
CONDITION CATALOG - CLINICAL REASONING

Heart rehab

Heart rehab is a doctor-watched program that helps you safely get stronger after a
heart attack, heart surgery, or other heart problem by teaching you how to
exercise, control the things that hurt your heart, and lower your chance of it
happening again.

THE STORY IN ONE SENTENCE

Heart rehab is a doctor-watched program that helps you safely get stronger after a heart
attack, heart surgery, or other heart problem by teaching you how to exercise, control the
things that hurt your heart, and lower your chance of it happening again.

“After your heart gets hurt, rehab shows you how to move safely, understand your pills, eat
foods that help, manage stress, and keep your blood pressure, cholesterol, and blood sugar in
check so your heart heals and you cut the risk of another problem.”

Normal anatomy — the body's job

Your heart is a muscle pump that pushes oxygen-rich blood to every cell in your body, and it
gets its own blood supply through small arteries called coronary arteries that wrap around its
surface. When those arteries are clean and open, your heart muscle gets all the oxygen and
fuel it needs to beat strongly, and you can walk, climb stairs, and be active without chest pain
or running out of breath.

BODY'S JOB

The heart's job is to pump about five liters of blood every minute while you are resting,
and much more when you move. The coronary arteries feed the heart muscle itself so it
can keep pumping. When you exercise, your heart beats faster and harder to deliver extra
oxygen to your muscles; over time, regular activity makes the heart muscle stronger and
more efficient, so it does not have to work as hard at rest. Healthy blood vessels stay
flexible and clear, blood pressure stays in a safe range, and your body balances blood

sugar and cholesterol so nothing clogs or damages the arteries.

1. Oxygen-poor blood returns from your body into the right side of your heart.
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2. The right side pumps that blood into your lungs, where it picks up oxygen and drops off
carbon dioxide.

3. Oxygen-rich blood flows back into the left side of your heart.

4. The left side pumps that bright-red blood out through the aorta (the body's main artery) to
every organ and muscle.

5. The coronary arteries branch off the aorta right at the start, feeding the heart muscle itself
with oxygen and fuel.

6. As long as those coronary arteries stay open, the heart muscle stays strong and pumps
smoothly.

What breaks

A heart event—Ilike a heart attack, bypass surgery, stent placement, heart failure flare-up, or
valve repair—damages or weakens the heart muscle, scares you into avoiding activity, and
leaves risk factors (high blood pressure, high cholesterol, smoking, diabetes) still simmering
unless you actively manage them.

CLINICAL TERM

Acute coronary syndrome, revascularization (stent or coronary artery bypass graft),
decompensated heart failure, or valve surgery leaves the myocardium (heart muscle)
injured or deconditioned; without structured cardiac rehabilitation, patients remain
physically deconditioned, psychologically distressed (anxiety, depression), and at high risk
for recurrent events due to uncontrolled atherosclerotic cardiovascular disease risk factors
and poor medication adherence.

How the body compensates

Right after a heart event, your body rests and your heart rate may be controlled by medicine,
so vital signs can look stable even though you are weak, scared, and at very high risk for
another event—the danger is that everything seems fine on the surface while risk factors
quietly build toward the next crisis.

1. Beta-blockers (medicines that block adrenaline) and other medicines keep your heart rate
and blood pressure in a narrow, safe range, so the numbers look steady even if you are
anxious or out of shape inside.

2. You avoid activity because you are scared, so your heart is not stressed and you do not feel
chest pain—this hides how weak your heart and body have become.
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. Blood tests (like troponin to measure heart damage) and imaging (like an echocardiogram

to see how well your heart pumps) right after the event show the acute damage, but they do
not measure your fitness, your understanding of risk factors, or your mental health—so
doctors can miss the silent slide into depression and not taking medicines.

. You may feel okay at rest, giving you and your care team false reassurance that recovery is

on track when in fact you have not rebuilt any strength or addressed the root causes.

. The real crash point to watch for: stopping medicines because of side effects or cost,

sinking into depression and isolation, ignoring new chest pain or shortness of breath, or
missing follow-up appointments—any of these can lead to a second heart attack, heart
failure admission, or sudden death within the first year.

. Catch these warning signs early by tracking mood, medicine use, and exercise tolerance at

every visit; a patient who looks stable but is not walking, not taking statins, and feeling
hopeless is on a steep downhill slope.

. Stability without progress is not true recovery—rehab moves you from stable-but-fragile to

genuinely stronger and safer.

Domino effect

1.

After the heart event, you rest in bed for days and avoid activity out of fear. — Your muscles
—including your heart—Ilose strength fast when you do not use them; even one week of bed
rest can drop your stamina by ten to fifteen percent, making simple tasks feel hard.

. You feel anxious every time your heart beats fast or you feel a twinge in your chest. — Your

amygdala (the brain's alarm center) remembers the terrifying event and stays on high alert,
flooding you with stress hormones—adrenaline (which speeds your heart) and cortisol (the
body's main stress hormone)—at the smallest sensation, which raises your heart rate and
blood pressure even more.

. Constant fear and exhaustion slide into depression. — Chronic stress and inactivity change

brain chemistry—serotonin (a brain messenger that steadies mood) and dopamine (a
messenger linked to motivation and reward) drop—and the isolation and loss of normal life
(work, hobbies, independence) make you feel hopeless and sad.

. Depression saps your motivation to take medicines, eat well, or go to appointments. —

When you feel hopeless, it is hard to care about daily pills or cooking healthy meals; studies
show depressed heart patients are three times more likely to skip medicines and twice as
likely to die in the next year.
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5. Without medicine and lifestyle changes, your blood pressure, cholesterol, and blood sugar
stay high. — Statins lower LDL cholesterol and stabilize artery plaques (the fatty buildups
that can crack); aspirin prevents blood clots; ACE inhibitors or ARBs (medicines that widen
blood vessels and lower blood pressure) protect the heart muscle from extra strain; beta-
blockers slow the heart and reduce its workload—stopping any of these removes a critical
layer of protection.

6. High cholesterol and blood pressure keep damaging your coronary arteries, and plaques
grow or rupture. — LDL cholesterol seeps into artery walls, white blood cells rush in and
create inflammation that makes plaques unstable, and high pressure cracks the plaque
surface—triggering a blood clot that blocks blood flow again.

7. You have another heart attack, need another stent or bypass, or develop heart failure (when
the heart muscle is too weak to pump enough blood). — The same process that caused the
first event is still running; without rehab to break the cycle, about twenty percent of heart-
attack survivors are readmitted within a year, and many of those readmissions are
preventable.

8. Cardiac rehab reverses this domino chain by proving your heart can handle exercise,
teaching you how to control risk factors, and giving you support to stay on track. —
Supervised exercise (monitored by nurses or exercise specialists with EKG watching) safely
rebuilds strength and confidence; education ensures you understand your medicines, diet
(less salt, less saturated fat, more vegetables and whole grains), and warning signs;
counseling and group sessions treat anxiety and depression by giving you coping skills and
connection—and together, these cut your risk of dying or having another event by twenty-
five to thirty percent compared to skipping rehab.

Symptoms - what the patient feels, and why

* Recent heart attack (myocardial tissue death from blocked blood flow (infarction)): A clot
blocked an artery feeding the heart, so part of the heart muscle died and turned into scar
tissue. The surviving muscle is weaker and pumps less blood. Cardiac rehab uses slow,
watched exercise to train the remaining muscle to pump harder and helps you learn what
your new safe limits are.

* Recent heart surgery (coronary bypass, valve repair, or stent placement): The surgeon fixed
a blocked artery or broken valve, but your chest and leg (if they took a vein for bypass)
were cut open, your breastbone was sawed apart, and your whole body spent energy
healing. Rehab rebuilds strength in a safe, step-by-step way and teaches you how to keep
the fix working for years.
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Heart failure symptoms (shortness of breath, tiredness, swelling in ankles): The heart
muscle is too weak or stiff to pump all the blood the body needs, so blood backs up into the
lungs (making you breathless) and into the legs (causing swelling). Regular, careful
exercise makes the heart muscle squeeze stronger over time and trains the rest of your
body to use oxygen better, so you can do more with less strain.

Chest pain or pressure with activity (stable angina): Fatty plaque narrows the arteries that
feed the heart muscle, so when you walk or climb stairs your heart needs more oxygen but
cannot get it—that mismatch causes a squeezing pain. Rehab teaches you exactly how fast
and how far you can safely go, and exercise over weeks can grow tiny new blood vessels
that bring more oxygen to the muscle.

Very low stamina or muscle weakness after a heart event: Days or weeks in the hospital,
fear of moving, and the heart problem itself all make your leg and arm muscles shrink and
your lungs lose the habit of working hard. Supervised training brings back endurance bit by
bit—without pushing the heart past its safe zone—so daily tasks feel easier.

Worry, fear, or sadness after a heart diagnosis: Realizing your heart is damaged triggers the
amygdala (the brain's alarm center), flooding you with cortisol (the body's main stress
hormone) and keeping you on edge. At the same time, chronic stress and fear can lower
serotonin (a brain messenger that steadies mood). Cardiac rehab includes counseling and
group support that calm the alarm, teach coping skills, and remind you that you are not
alone—all of which help the prefrontal cortex (the front of the brain that keeps feelings in
check) regain control.

Uncontrolled risk factors (high blood pressure, high cholesterol, diabetes, or smoking):
High blood pressure cracks the lining of arteries, cholesterol glues into those cracks
forming plaque, high blood sugar damages vessel walls, and smoking releases chemicals
that make blood clot faster—all raising the chance of another blockage. Rehab gives you a
clear plan to lower each risk through medicine, food changes, and quitting tobacco, so your
arteries stay clearer longer.

Peripheral artery disease (leg pain when walking that goes away with rest): The same
plaque that blocks heart arteries can narrow the arteries in your legs, so muscles there run
out of oxygen and cramp or ache when you walk. Cardiac rehab often includes lower-body
exercise that, over time, teaches the leg muscles to work with less oxygen and can trigger
the growth of small bypass vessels around the blockage.

Focused exam

Exercise tolerance test (stress test or 6-minute walk test) shows low fitness after a heart
event: Shows how much work your heart can handle right now and sets a safe starting point
for rehab exercise. If you push too hard too fast, you can hurt yourself; if you do too little,
your heart stays weak.
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» Patient says they feel too tired, scared, or anxious to move or exercise: Fear and exhaustion
are the main reasons people skip rehab. Without movement, your heart muscle stays weak,
your fitness drops, and your risk of another heart attack goes up. This is the upstream
break that makes everything worse.

* Signs of depression or anxiety on screening (e.g. PHQ-9 score = 10 or GAD-7 score = 10):
Depression and anxiety after a heart event double the chance that someone will skip rehab,
stop taking medicine, and have another heart attack. Catching and treating these early
keeps patients engaged and safe.

* Resting blood pressure above goal (e.g. systolic = 130 mmHg or diastolic = 80 mmHg):
High blood pressure makes your heart work harder and can damage the healing muscle or
cause another event. Rehab programs adjust medicine doses and teach lifestyle changes to
bring pressure down to goal.

» Patient cannot name their heart medicines or explain why they take them: When patients do
not understand their medicines, they stop taking them within a few months. Rehab includes
teaching so patients know what each pill does — like keeping blood thin, lowering
cholesterol, or calming the heart — and why it matters.

* Heart rate jumps quickly or becomes irregular with small amounts of exercise: This shows
the heart is still weak or irritable after the event. It means you need carefully supervised
exercise that slowly builds your heart's strength without pushing it into dangerous rhythms.

Diagnostics - every test answers a question

» Lipid panel (total cholesterol, LDL, HDL, triglycerides) — Is cholesterol controlled after the
heart event, and is statin therapy working?

* Hemoglobin Alc — Is blood sugar controlled if the patient has diabetes?

* Resting or ambulatory blood pressure measurement — Is blood pressure at goal to protect
the heart?

» Exercise stress test (treadmill or bike with ECG and blood pressure monitoring) - How
much exercise can the heart handle safely? Is there a sign of starved blood flow (ischemia)
(not enough blood reaching the heart muscle)?

* Echocardiogram (ultrasound of the heart) - How strong is the heart's pumping ability after
the event?

* Depression and anxiety screening (e.g. PHQ-9, GAD-7) — Is the patient struggling with
mental health after the heart event?

* Complete blood count (CBC) - Is the patient anemic (low red blood cells) or at risk for
bleeding from antiplatelet medicines?
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Treatment logic

Enroll in a supervised cardiac rehabilitation program (typically 36 sessions over 12 weeks,
3 times per week, with monitored exercise, education, and counseling) — Gradually rebuilds
your heart's strength and your body's ability to handle activity without symptoms. Reduces
fear, depression, and anxiety that come from being afraid to move after a heart event.
Teaches you how to exercise safely at home after the program ends. Lowers the chance of
dying or having another heart attack by about 25% compared to patients who skip rehab.

Start or continue high-intensity statin therapy (e.g. atorvastatin 40-80 mg or rosuvastatin
20-40 mg daily) —» Lowers LDL cholesterol (the bad cholesterol) and stabilizes the plaque
inside your arteries so it is less likely to break open and cause another heart attack.
Reduces risk of another event by about 25-30%.

Begin dual antiplatelet therapy (aspirin 81 mg daily plus clopidogrel 75 mg, ticagrelor 90
mg twice daily, or prasugrel 10 mg daily for 6-12 months after stent placement) — Keeps
blood from clotting inside your stent or on the scar tissue in your heart. Prevents another
heart attack or sudden blockage while the stent heals into the artery wall.

Start or adjust blood pressure medicine (e.g. ACE inhibitor, ARB, or beta-blocker) to reach
goal BP < 130/80 mmHg — Lowers the pressure inside your arteries so your heart does not
have to work as hard. Protects the healing heart muscle and reduces the chance of heart
failure or another event.

Screen for and treat depression and anxiety (with counseling, cognitive-behavioral therapy,
or SSRI medication like sertraline 50-200 mg daily) — Lifts the fear, sadness, and
hopelessness that make you want to stay still and avoid rehab. Helps you stick with
medicines and follow-up visits. Improves quality of life and lowers the risk of another heart
event.

Provide smoking cessation counseling and medication (e.g. nicotine replacement,
varenicline, or bupropion) — Stops nicotine and chemicals from damaging your blood
vessels and forming new clots. Quitting smoking cuts your risk of another heart attack in
half within one year.

Teach heart-healthy diet (Mediterranean or DASH diet: more vegetables, fruits, whole
grains, fish, nuts; less red meat, salt, and sugar) - Lowers cholesterol, blood pressure, and
blood sugar naturally. Reduces inflammation in your blood vessels and helps prevent new
plaque from forming.
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Medications

Aspirin - Antiplatelet agent

Aspirin stops tiny cell pieces in your blood called platelets from sticking together. Platelets
usually help form clots when you are cut. But in your arteries, a clot can block the flow of blood
to your heart and cause damage. Aspirin keeps new clots from forming so blood can move
freely through the vessels that feed your heart muscle.

1. You swallow the pill and it enters your bloodstream.

2. Aspirin finds platelets and blocks an enzyme called cyclooxygenase-1 (COX-1, the enzyme
that builds a sticky signal).

3. COX-1 normally makes a chemical messenger called thromboxane A2 (a signal that tells
platelets to clump).

4. Without that signal, platelets stay separate and slide past each other.

5. This lowers the chance that a new clot will form and block a heart artery again.

SAFETY WATCH

Can irritate your stomach lining or cause bleeding inside your stomach, especially on an
empty stomach or at high doses. - Raises your risk of bleeding anywhere in your body
because clots form more slowly. - Call your doctor right away if you see black or tarry
stools, vomit that looks like coffee grounds, or unusual bruises that appear without injury. -
Do not combine with other blood thinners unless your doctor approves it.

Clopidogrel (Plavix) or Ticagrelor (Brilinta) - P2Y12 inhibitor antiplatelet
agent

These drugs work alongside aspirin to stop platelets from sticking together. They block a
different switch on the platelet surface called the P2Y12 receptor (a doorway for clumping
signals). Blocking two different pathways at once gives stronger protection against clots,
especially if you have a stent holding an artery open.

1. The drug travels through your blood after you swallow it.

2. It locks onto the P2Y12 receptor on each platelet, blocking signals from adenosine
diphosphate (ADP, a chemical that tells platelets to activate).

3. ADP normally tells platelets to change shape and clump together to form a clot.
4. Without that signal, platelets stay smooth and calm.

5. Used together with aspirin, this double blockade keeps stents open and lowers the risk of
another heart attack.
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SAFETY WATCH
Raises your bleeding risk, similar to aspirin but stronger when the two are combined. - Tell
your doctor if you see blood in your urine or stool, unusual bruising, or bleeding that does
not stop after several minutes of pressure. - Do not stop taking this medicine early without
talking to your cardiologist, especially if you have a stent. Stopping too soon can cause the
stent to suddenly clot off and trigger another heart attack. - Some people taking ticagrelor
notice shortness of breath; this usually goes away but tell your doctor if it bothers you or
gets worse.

Atorvastatin (Lipitor) or Rosuvastatin (Crestor) - Statin (HMG-CoA reductase
inhibitor)

Statins lower the amount of cholesterol your liver makes. Cholesterol can build up as plaque
(fatty, waxy deposits) inside your artery walls. This plaque can crack open and trigger a clot

that blocks blood flow. Lowering cholesterol makes plaque more stable and reduces
inflammation, which helps prevent future heart attacks.

1. You swallow the pill, usually at bedtime, and it travels to your liver.

2. The drug blocks an enzyme called HMG-CoA reductase (the enzyme your liver uses as a key
step to build cholesterol).

3. With less cholesterol being made, your liver pulls LDL cholesterol (the kind that clogs
arteries) out of your bloodstream to use for other jobs.

4. LDL cholesterol in your blood drops, plaque in your artery walls becomes more stable, and
inflammation inside the vessel walls goes down.

SAFETY WATCH
Rarely causes muscle aches or soreness. If your muscles hurt or feel unusually weak, tell
your doctor. - Very rarely can cause serious muscle breakdown called rhabdomyolysis
(when muscle fibers break down and release protein into the blood that can harm the
kidneys). Stop the medicine and call your doctor right away if you have dark brown urine
and severe muscle pain. - Can raise liver enzyme levels slightly; your doctor will check
blood tests every few months to watch for this. - Avoid drinking large amounts of alcohol
while on a statin because it adds stress to your liver.

Metoprolol or Carvedilol - Beta blocker

Beta blockers slow your heart rate and lower your blood pressure. After a heart attack, your
heart muscle is injured and tries to work too hard to keep up. Slowing the heart gives it time to
rest and heal, lowers the amount of oxygen it needs, and reduces dangerous irregular rhythms.

1. The drug blocks receptors called beta-1 adrenergic receptors on heart cells.
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2. These receptors normally respond to epinephrine (also called adrenaline) and
norepinephrine (stress hormones) released during stress or exercise, making the heart beat
faster and squeeze harder.

3. Blocking these receptors slows the heart rate and reduces how forcefully each beat
contracts.

4. This lowers your blood pressure, decreases the workload on your heart, and lowers the risk
of dangerous heart rhythms like ventricular a fast heart rate (tachycardia) (a fast rhythm
starting in the bottom chambers).

SAFETY WATCH

Can make you feel tired or dizzy, especially when you first start or when you stand up
quickly from sitting or lying down. - May worsen asthma or chronic obstructive pulmonary
disease (COPD, a lung disease that makes it hard to breathe) by tightening airways; tell
your doctor if you have any lung disease. - Can hide the warning signs of low blood sugar
(like a racing heart) if you have diabetes, so check your glucose regularly. - Do not stop
taking this suddenly; stopping all at once can cause rebound high blood pressure, fast
heart rate, or chest pain. Your doctor will slowly lower the dose if you need to stop.

Lisinopril, Enalapril, or Ramipril - ACE inhibitor (angiotensin-converting
enzyme inhibitor)

ACE inhibitors block an enzyme that makes a hormone called angiotensin II (a chemical that
squeezes blood vessels tight). Angiotensin II raises blood pressure and makes the heart work

harder. Blocking it relaxes your blood vessels, lowers blood pressure, and helps your heart
pump more easily, especially if the heart muscle was weakened by a heart attack.

1. The drug blocks the ACE enzyme circulating in your blood.

2. Without ACE, your body cannot turn angiotensin I (the inactive form) into angiotensin II
(the active form).

3. Angiotensin II normally tightens blood vessel walls and raises blood pressure. Blocking it
lets vessels relax and widen.

4. Blood flows more easily, blood pressure drops, and your heart does not have to pump as
hard against resistance.

5. Over time, this also reduces harmful thickening and scarring of the heart muscle.
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SAFETY WATCH

Can cause a dry, tickling cough in up to 10 to 15 percent of people. If the cough is
bothersome, your doctor may switch you to a different class called an ARB (angiotensin
receptor blocker, which works similarly without causing cough). - Rarely causes swelling of
the lips, tongue, face, or throat (angioedema, allergic swelling). Stop the medicine
immediately and get emergency help if this happens because your airway can close. - Can
raise potassium levels in your blood, which can be dangerous; your doctor will check this
with blood tests. - May make you feel dizzy or lightheaded, especially when standing up.
Rise slowly from sitting or lying down to let your blood pressure adjust.

Eplerenone or Spironolactone - Aldosterone antagonist (mineralocorticoid
receptor blocker)

These medicines block a hormone called aldosterone (a chemical that makes your body hold
onto salt and water). After a heart attack, especially if your heart muscle is weakened, too
much aldosterone causes harmful scarring and stiffening in the heart and can lead to fluid
buildup in your lungs and legs. Blocking aldosterone reduces that scarring and helps your
heart work better over time.

1. The drug blocks mineralocorticoid receptors in your heart and kidneys that normally
respond to aldosterone.

2. This stops the signal that tells your kidneys to hold onto sodium (salt) and water.

3. Your body releases extra fluid through urine, which lowers blood pressure and reduces
swelling.

4. In the heart, blocking aldosterone reduces harmful remodeling, scarring, and stiffening of
the muscle, helping the heart pump more efficiently.

SAFETY WATCH

Can raise potassium levels in your blood, which can be dangerous and cause irregular
heart rhythms. Your doctor will check blood tests regularly. - Do not use potassium
supplements or salt substitutes that contain potassium (like Morton Lite Salt or No Salt)
without asking your doctor first. - Spironolactone can cause breast tenderness or
enlargement (gynecomastia) in men because it also blocks some hormone receptors;
eplerenone usually does not cause this. - Tell your doctor right away if you feel muscle
weakness, a slow or irregular heartbeat, or nausea, as these can be signs of dangerously

high potassium.
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Influenza vaccine (flu shot) - Vaccine

The flu shot trains your immune system to recognize and fight the influenza virus before you
get sick. People with heart disease are at higher risk of serious problems if they catch the flu,
including heart attacks triggered by the body's stress response to infection. Getting vaccinated
every year lowers that risk.

1. The vaccine contains inactivated (killed) flu virus or pieces of the virus that cannot make
you sick.

2. Your immune system sees these pieces and recognizes them as foreign invaders.

3. B cells build antibodies (proteins that tag the virus for destruction) over the next two
weeks.

4. Memory cells are created that stay in your body, ready to attack if the real flu virus enters
later in the season.

SAFETY WATCH

The shot may cause a sore arm, mild fever, tiredness, or body aches for a day or two. This
is your immune system practicing its response, not the flu itself. - You cannot get the flu
from the flu shot because the virus in the vaccine is inactivated or fragmented. - People
with a history of severe egg allergy should tell their provider; most can still receive the
vaccine safely with observation afterward. - Serious allergic reactions are very rare but
can happen within minutes to hours; stay at the clinic for 15 minutes after the shot if you
have any allergy history.

COVID-19 vaccine - Vaccine

The COVID-19 vaccine teaches your immune system to recognize the spike protein on the
surface of the SARS-CoV-2 virus (the virus that causes COVID-19). If you later encounter the
real virus, your body is prepared to fight it quickly, which greatly lowers your risk of severe
illness, hospitalization, and death. People with heart disease are at much higher risk of serious
COVID-19 complications, including heart attacks and heart failure triggered by the infection.

1. mRNA vaccines (Pfizer, Moderna) deliver genetic instructions wrapped in a tiny lipid bubble
to your cells. Your cells read the instructions and temporarily make the spike protein, then
destroy the instructions. Protein-based vaccines (Novavax) deliver the spike protein
directly.

. Your immune system sees the spike protein as foreign and mounts a response.
. B cells create antibodies that tag the spike protein for destruction.

. Memory B cells and T cells are formed that stay ready in your body.

U1 &= W N

. If the real SARS-CoV-2 virus enters your body later, your immune system attacks it before it
can spread widely and cause severe disease.
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SAFETY WATCH

Common side effects include sore arm, fatigue, headache, muscle aches, chills, and
sometimes fever for one to two days. This means your immune system is building
protection. - Very rarely, mRNA vaccines can cause myocarditis (inflammation of the heart
muscle) or pericarditis (inflammation of the sac around the heart), mostly in males under
30 years old within a week of the second dose. The risk is much lower than the risk of
heart problems from COVID-19 infection itself. - People with a history of severe allergic
reactions (anaphylaxis) should tell the provider and stay for 30 minutes of observation
after the shot. - Call your doctor if you have chest pain, shortness of breath, or a fast or
pounding heartbeat within a week after vaccination.

Pneumococcal vaccine (PPSV23, PCV15, PCV20, or PCV21) - Vaccine

This vaccine protects you against Streptococcus pneumoniae (a bacteria that causes
pneumonia, bloodstream infections, and meningitis). People with heart disease are more
vulnerable to these infections, and pneumonia puts heavy stress on your heart that can trigger
heart failure or another heart attack. Vaccination reduces that risk.

1. The vaccine contains pieces of the bacteria's outer coating. Conjugate vaccines (PCV)
attach these pieces to a protein that makes the immune response stronger and longer-
lasting. Polysaccharide vaccines (PPSV23) contain the pieces alone.

2. Your immune system learns to recognize these pieces as foreign.

3. B cells make antibodies that tag the bacteria for destruction.

4. If pneumococcal bacteria enter your lungs or bloodstream later, the antibodies quickly coat
them so white blood cells can destroy them before they cause serious infection.

SAFETY WATCH
May cause mild soreness, redness, or swelling at the injection site. - Rarely causes low-
grade fever or muscle aches for a day or two. - Serious allergic reactions are very rare.
Stay for observation if you have a history of severe allergies to any vaccine component.

Red flags

* New or worsening chest pain, pressure spreading to your jaw or arm, sudden shortness of
breath, or lightheadedness during or after exercise—stop right away and call 911; these
can mean a new blockage or dangerous heart rhythm.

* Legs or belly swelling that gets worse in a day or two, or you gain more than 2-3 pounds
overnight—fluid is backing up because the heart is not pumping it forward, and you may
need urgent medicine changes.
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» Skipping many rehab sessions without telling the team—the program works only if you go;

missing it means you lose the monitored training, education, and support that cut your risk
of another event in half.

Nursing priorities

1.

Monitor telemetry or rhythm strip and blood pressure before, during, and immediately after
every exercise session, stopping activity if heart rate exceeds prescribed target range or
systolic BP rises above 180-200 mmHg — Excessive heart rate or blood pressure increases
myocardial oxygen demand (how much oxygen the heart muscle needs) beyond what
diseased coronary arteries can supply, risking starved blood flow (ischemia) (lack of blood
flow), arrhythmias, or rupture of unstable plaque

. Teach the patient to rate chest discomfort, shortness of breath, and fatigue using a 0-10

scale and to stop exercise immediately and notify staff if any symptom reaches 4 or higher
— The Borg Rating of Perceived Exertion helps detect starved blood flow (ischemia) or
heart failure decompensation early—symptoms above moderate intensity mean the heart
cannot meet the body's demand and continuing risks tissue death from blocked blood flow
(infarction) or dangerous arrhythmia

. Verify daily that the patient is taking aspirin, P2Y12 inhibitor (clopidogrel, ticagrelor, or

prasugrel), high-intensity statin, beta-blocker, and ACE inhibitor or ARB as prescribed, and
teach the exact purpose of each medication — This five-drug regimen—called guideline-
directed medical therapy or GDMT—cuts the risk of recurrent MI and death by 25-50
percent through platelet inhibition (preventing clots), plaque stabilization, heart-rate
control, and ventricular remodeling prevention (stopping the heart from enlarging and
weakening)

. Weigh the patient at the same time each session and teach them to weigh themselves every

morning at home, reporting any gain of 2-3 pounds in one day or 5 pounds in one week —
Rapid weight gain reflects fluid retention from worsening heart failure before lung crackles
or swelling (edema) appear—early diuretic adjustment prevents pulmonary edema (fluid
flooding the lungs) (fluid flooding the air sacs) and hospital readmission

. Assess bilateral lower-extremity swelling (edema) (ankle and leg swelling) by pressing the

shin for 5 seconds and measuring the depth of the pit left behind, documenting any
increase from prior session — Pitting swelling (edema) shows that the right ventricle (right
pumping chamber) cannot handle venous return, causing blood to back up into the veins
and push fluid into tissue—worsening swelling means heart failure is not controlled and
requires medication changes
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6. Review a 24-hour diet recall every week, calculating daily sodium intake and teaching the
patient to keep total sodium under 2000 mg per day by reading labels and avoiding
processed foods — Each 1000 mg of sodium holds about 500 mL of extra fluid in the
bloodstream, increasing preload (volume the heart must pump) and afterload (pressure the
heart must pump against), which overworks a damaged heart and triggers pulmonary
congestion

7. Screen for depression using a validated two-question tool—'Over the past two weeks have
you felt down or hopeless?' and 'Have you felt little interest or pleasure in doing things?'—
and refer to counseling or psychiatry if either answer is yes — Depression after a cardiac
event triples the risk of medication nonadherence and rehab dropout, and independently
raises one-year mortality by activating the sympathetic nervous system (stress hormones),
increasing platelet aggregation (clot formation), and promoting inflammation that
destabilizes plaque

8. Teach the patient to perform a supervised warm-up of 5-10 minutes of low-intensity
movement and a cool-down of 5-10 minutes of gradual slowing plus stretching at every
exercise session — Abrupt high-intensity exercise causes a surge in catecholamines
(adrenaline-type hormones) that can trigger coronary vasospasm (artery squeezing shut),
arrhythmia, or plaque rupture; warm-up allows coronary flow to increase gradually and
cool-down prevents blood pooling in the legs that drops blood pressure and cardiac output
dangerously

Sources

* AHA/ACC 2021 Chest Pain Guideline

* AHA 2020 Scientific Statement on Cardiac Rehabilitation
* ACC/AHA 2022 Heart Failure Guideline

e AACVPR Cardiac Rehabilitation Standards (7th edition)

Last reviewed: 2026-07-07
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