MALDEK
STUDY SHEET - CARDIOVASCULAR - CRITICAL CARE

Heart Failure Exacerbation

The pump is exhausted. Everything upstream drowns.

THE ONE-LINE TRUTH

The weakened heart cannot pump blood forward fast enough, so fluid backs up into the
lungs, legs, or belly—leaving the person gasping for air and exhausted.

The chain — how it unfolds

1. A trigger event happens—you miss a dose of your water pill, eat a high-salt meal, develop
atrial fibrillation (an irregular, quivering heartbeat) (a chaotic, fast heartbeat), have a heart
attack, or catch an infection like pneumonia. — why: Any stress that cuts the heart's
pumping power or adds extra fluid tips the balance.

2. Filling pressure in the left ventricle (the main pumping chamber on the left side) rises
above normal—over 12 millimeters of mercury. — why: The heart cannot handle the extra
volume or the extra work demand.

3. Pulmonary capillary wedge pressure (the pressure in the tiny blood vessels in your lungs)
climbs above 25 millimeters of mercury. — why: The backward pressure pushes through the
mitral valve (the door between the left atrium and left ventricle) and the left atrium into the
lung blood vessels.

4. Fluid leaks out of the capillaries into the alveoli (the tiny air sacs where oxygen enters your
blood)—this is pulmonary edema (fluid flooding the lungs). — why: The push of the fluid
(hydrostatic pressure) is now stronger than the pull of the proteins in your blood (oncotic
pressure), so fluid spills out.

5. You cannot breathe when you lie flat—breathlessness when lying flat (orthopnea) (shortness
of breath when you are lying down). — why: Gravity shifts fluid from your legs up into your
chest when you lie horizontal, flooding the lungs even more.

6. Oxygen saturation drops. Your body flips on even more stress hormones and your breathing
effort ramps up. — why: Fluid-filled air sacs cannot swap oxygen and carbon dioxide well,
and the sympathetic nervous system (your body's alarm center) kicks into overdrive.

7. If untreated: cardiogenic shock (the pump fails so badly that organs start to die), acute
respiratory failure (you cannot get enough oxygen even with maximum effort), or cardiac
arrest (the heart stops). — why: The heart cannot recover under maximum workload and
oxygen demand—it simply runs out of reserve.
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Spot it — what you see, and why

Shortness of breath during activity, at rest, or when lying flat: The heart cannot pump hard
enough to keep fluid from building up in the lungs. When fluid leaks into the air sacs
(alveoli), oxygen cannot cross into the blood and carbon dioxide cannot leave, so every
breath feels like it is not enough.

Needing to sleep propped up on two or more pillows (orthopnea): When you lie flat, gravity
pulls fluid from your legs back toward your chest. A weak heart cannot handle the extra
load, so the lungs fill with fluid and breathing gets harder. Sitting up lets gravity drain some
of the fluid away from the lungs.

Waking up gasping for air one to two hours after falling asleep (paroxysmal nocturnal
trouble breathing (dyspnea)): While you are asleep and lying flat, fluid slowly moves from
your legs into the bloodstream. The struggling heart cannot keep up, so the lungs suddenly
flood with fluid in the middle of the night. The feeling of drowning jerks you awake.

Swelling in the ankles, legs, or lower back: The right side of the heart cannot pump blood
forward, so blood backs up in the veins. The pressure pushes water out of the blood vessels
and into the surrounding tissue, causing puffy swelling. Gravity pulls the fluid to the lowest
parts of the body.

Feeling tired and weak all the time: A weak heart cannot pump enough oxygen-rich blood to
the muscles and organs. Without enough fuel, your body cannot work at full speed, so you
feel exhausted even after rest.

Gaining two to three pounds or more in one to two days: The kidneys sense that the heart is
pumping poorly, so they hold on to salt and water to try to help. The hormone system
(renin-angiotensin-aldosterone system, or RAAS) tells the kidneys to stop releasing water,
so the extra fluid shows up as sudden weight gain.

Red flags — act now

Pink frothy coughed-up mucus (sputum), severe shortness of breath, and dropping oxygen
levels—sign of flash pulmonary edema (fluid flooding the lungs) (the lungs are flooding
fast). Sit the patient upright immediately, give high-flow oxygen or BiPAP (a mask that
pushes air into the lungs), and start IV furosemide (a water pill) and IV nitroglycerin if
blood pressure is high enough.

Cold clammy skin, very narrow pulse pressure (the gap between top and bottom blood
pressure numbers is tiny), and confusion—sign of cardiogenic shock (the heart is failing to
pump enough blood to keep organs alive). The patient needs medicines to raise blood
pressure (norepinephrine) and possibly to strengthen the heartbeat (dobutamine), plus
urgent consultation with a heart specialist or ICU team.
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* New changes on the ECG (heart tracing) or rising troponin (a blood marker that shows

heart muscle damage)—sign that a heart attack is triggering the heart failure. The patient
needs urgent cardiology consultation and possibly a heart catheterization (a camera
threaded into the heart arteries) to open a blocked artery.

Rapid atrial fibrillation (an irregular, quivering heartbeat) with a heart rate above 130 beats
per minute—the chaotic fast rhythm is overwhelming the weak heart. Slow the rate
urgently with diltiazem or amiodarone. If the heart is already weak (HFrEF, or heart failure
with reduced ejection fraction), use beta-blockers very carefully because they can make
pumping even weaker in the short term.

Rising creatinine (a blood test showing the kidneys are getting worse) even though you are
pulling fluid off with diuretics—sign of cardiorenal syndrome (the heart and kidneys are
trapped in a vicious cycle). You must balance removing enough fluid to help the heart
without starving the kidneys of blood flow. Call nephrology (kidney specialists) if the
kidneys keep declining.

Treat it — in this order

1.

Sit the patient upright at 45 to 90 degrees, give high-flow oxygen, and apply non-invasive
positive pressure ventilation such as CPAP (continuous positive airway pressure) or BiPAP
(bilevel positive airway pressure) — Sitting up uses gravity to pull fluid down and away from
the lungs. Positive pressure pushes the collapsed air sacs open, lets more oxygen in, and
also decreases preload (the amount of blood returning to the heart) by raising pressure
inside the chest.

. IV loop diuretic: furosemide, bumetanide, or torsemide — Loop diuretics block the kidneys

from reabsorbing sodium in the loop of Henle (a hairpin-shaped part of the kidney tubule),
so salt and water pour out in the urine. The veins also relax within minutes, dropping
preload even before urine output increases.

. IV nitroglycerin (only if systolic blood pressure is above 90 to 100 mmHg) — Nitroglycerin

relaxes veins (lowering preload) and arteries (lowering afterload, the resistance the heart
has to push against). It also widens the coronary arteries, bringing more blood to the heart
muscle itself.

. Treat the trigger—rate control (beta blocker such as metoprolol or calcium channel blocker

such as diltiazem) for fast atrial fibrillation (an irregular, quivering heartbeat), emergency
heart-attack protocol (aspirin, heparin, cardiac catheterization) for heart attack (myocardial
infarction), antibiotics for pneumonia, or stopping a harmful medication — Fixing or
controlling the trigger allows the heart to return to its usual compensated state. For
example, slowing a racing heart gives the chambers time to fill; opening a blocked artery
restores blood flow to dying muscle.
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5. Vasopressor (norepinephrine) and inotrope (dobutamine or milrinone) in cardiogenic shock
— Norepinephrine squeezes blood vessels to raise blood pressure. Dobutamine and
milrinone increase contractility (the heart's squeezing strength). Together they restore
blood flow (perfusion) (blood flow) to the brain, kidneys, and other vital organs as a bridge
to mechanical support (like an LVAD or balloon pump) or heart transplant.

Your top priorities at the bedside

1. Daily weight is more important than I/O — why: Best trend for congestion/decongestion.

2. Titrate O2 to keep SpO2 = 92% (88% if COPD) — why: Prevents oxygen-starved (hypoxic)
vasoconstriction.

3. Monitor for electrolyte drops after diuresis — why: K, Mg, Na all fall with loop diuretics.
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