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Chronic Hfref
Chronic HFrEF needs four-pillar GDMT (ARNI, beta-blocker, MRA, SGLT2i) started
and pushed to target doses as fast as the patient can tolerate.

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

When the heart's squeeze becomes too weak (ejection fraction under 40%), four medicines

together—ARNI, beta-blocker, MRA, and SGLT2 inhibitor—block the body's harmful stress

response and help the heart last longer.

The chain — how it unfolds

The left ventricle squeezes weakly and ejects <40% of its blood (low EF, low cardiac

output). — why: Dead, scarred, or sick muscle cannot generate enough force, so less blood

leaves the heart with each beat and organs start to sense low flow and low oxygen delivery.

Baroreceptors and the kidneys sense low output and turn on the sympathetic nervous

system and RAAS. — why: The body interprets low stroke volume as 'not enough blood,' so

it releases adrenaline (to speed and strengthen the heart) and renin (starting the

angiotensin-aldosterone cascade) to raise pressure and volume—an ancient survival reflex.

Heart rate climbs, vessels constrict, and kidneys hold salt and water. — why: Adrenaline

makes the heart race (higher oxygen demand), angiotensin II clamps down arteries (higher

afterload), and aldosterone expands blood volume (higher preload)—all trying to maintain

blood pressure, but all making the weak pump work even harder.

The ventricle stretches, thins, scars, and balloons out (adverse remodeling). — why:

Chronic high wall stress, constant neurohormone bathing, and inflammatory signals kill

muscle cells, lay down stiff collagen scar, and dilate the chamber into a weak, baggy sac

that cannot squeeze or relax properly.

Fluid backs up into the lungs (pulmonary congestion, shortness of breath) and body (leg

swelling, liver congestion). — why: The weak left ventricle cannot empty forward, so

pressure rises backward through the left atrium into the pulmonary veins and capillaries

(causing lung crackles, pink frothy coughed-up mucus (sputum), breathlessness when lying

flat (orthopnea)); if the right heart fails too, pressure backs into the body veins (causing

jugular venous distension, an enlarged liver (hepatomegaly), pitting swelling (edema)).
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Scar and stretch create dangerous heart rhythms (ventricular a fast heart rate

(tachycardia), atrial fibrillation (an irregular, quivering heartbeat)). — why: Fibrotic tissue

blocks normal electrical flow and creates loops where impulses spin in circles (re-entry);

stretched atria fibrillate chaotically; either rhythm drops cardiac output further or

degenerates into ventricular fibrillation and sudden death.

Organs begin to fail from low blood flow (perfusion): kidneys (rising creatinine, low urine),

liver (rising bilirubin, INR), gut (nausea, poor absorption), brain (confusion, fatigue). —

why: Cardiac output is now too low to feed vital organs; kidneys trigger more RAAS

(worsening the cycle), liver becomes congested and leaks enzymes, gut wall swells and

leaks bacteria, and brain gets less oxygen causing lethargy or delirium.

Without treatment, the cycle spirals to cardiogenic shock, multi-organ failure, fatal

arrhythmia, or need for mechanical support or transplant. — why: The compensatory

systems meant to buy time have now become the disease themselves—blocking them with

GDMT (ARNI, beta-blocker, MRA, SGLT2i) interrupts the spiral, lets the heart rest and

reverse remodeling, prevents arrhythmias, and saves lives; without these pillars, the heart

exhausts itself and the patient dies or needs a pump or new heart.

Spot it — what you see, and why

Shortness of breath (dyspnea) during activity or at rest: The weakened heart cannot pump

enough oxygen-rich blood to meet the body's needs, so the lungs work harder and

breathing feels difficult. Fluid may also back up into the lungs (called pulmonary

congestion), making it harder for oxygen to get into the blood.

Feeling very tired (fatigue) and weak muscles: Because the heart pumps less blood with

each beat, muscles and organs do not get enough oxygen and nutrients to work well. This

feels like having a low battery — everything takes more effort.

Swelling in the ankles, legs, or belly (edema): When the heart cannot pump blood forward

strongly, blood backs up in the veins. This increases pressure in the tiny blood vessels,

pushing fluid out into the surrounding tissues. Gravity pulls this fluid down to the ankles

and legs.

Weight gain of more than 2 to 3 pounds in one day or 5 pounds in one week: The extra

weight is not fat — it is fluid building up in the body because the kidneys hold onto salt and

water when blood flow to them drops. This sudden fluid buildup means heart failure is

getting worse.

Hard to breathe when lying flat (orthopnea): When you lie down, fluid that has settled in

your legs spreads back toward the chest and lungs. The weakened heart cannot handle this

extra fluid load, so it pools in the lungs and makes breathing harder. Propping up with

pillows helps gravity keep fluid down.

6. 

7. 

8. 

• 

• 

• 

• 

• 

M a ld ek Study Sheet · Clinical Reasoning

educational use only · not a substitute for clinical judgment page 2 of 4



Waking up at night gasping for air (paroxysmal nocturnal trouble breathing (dyspnea)):

After lying flat for a while, fluid shifts into the lungs. As fluid builds up, oxygen levels drop

and the brain sends a panic signal to wake you up and sit upright. Sitting up lets gravity

pull fluid back down and relieves the feeling.

Red flags — act now

Sudden, severe shortness of breath or gasping for air (may signal acute pulmonary edema

(fluid flooding the lungs) — fluid flooding the lungs)

Chest pain or pressure (could mean a heart attack is causing or worsening the heart

failure)

Confusion, extreme fatigue, or fainting (may mean the brain is not getting enough oxygen

because the heart is failing badly)

Fast weight gain (more than 2–3 pounds overnight or 5 pounds in a week) or worsening leg

swelling despite taking medicines

Coughing up pink, frothy coughed-up mucus (sputum) (sign of severe fluid backup in the

lungs)

Treat it — in this order

Sacubitril-valsartan (or ACE inhibitor like lisinopril, or ARB like losartan if sacubitril-

valsartan is not available) → Blocks the stress hormone system that makes the heart bigger

and scarred over time, and opens blood vessels so the heart does not have to work as hard.

This lets the weakened pump send blood around the body more easily and prevents the

heart from stretching out further.

Beta-blocker (carvedilol, metoprolol succinate, or bisoprolol) → Slows the heart rate and

makes each beat less forceful, so the tired heart muscle does not burn out from working too

hard. Lets the heart rest and slows down scarring and remodeling over months.

Mineralocorticoid receptor antagonist (spironolactone or eplerenone) → Stops a stress

hormone called aldosterone that makes the heart swell with fluid and scar tissue. This

shrinks the heart slightly, reduces extra fluid in the body, and lets the pump work better.

SGLT2 inhibitor (dapagliflozin or empagliflozin) → Tells the kidneys to dump extra salt and

sugar in the urine, which shrinks the fluid burden on the heart and lets it pump more easily.

Also protects the heart muscle from further damage by reducing inflammation and stress.

Loop diuretic like furosemide (a water pill) for swelling and shortness of breath → Removes

excess fluid from the body through urine so fluid does not back up into the lungs or legs.

The heart has less volume to pump and breathing becomes easier within hours to days.
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Your top priorities at the bedside

Assess breathing rate, oxygen saturation with pulse oximeter, and lung sounds every 4

hours or more often if the patient is short of breath. — why: A weak heart (low ejection

fraction) cannot pump blood forward well, so blood backs up into the lungs and causes fluid

leakage (pulmonary congestion); crackles in the lungs, fast breathing, or oxygen saturation

below 90% means pulmonary edema (fluid flooding the lungs) is worsening and the patient

may need more oxygen or IV diuretics.

Weigh the patient at the same time every morning before breakfast using the same scale,

and report any gain of more than 2 pounds overnight or 5 pounds in one week. — why:

Daily weight is the most sensitive early warning that the body is retaining extra fluid

(volume overload) before swelling or lung congestion become severe; catching a 2-pound

gain lets the care team increase diuretics before the patient ends up in the hospital with

acute decompensation.

Monitor strict intake and output every shift, and watch for urine output less than 0.5

milliliters per kilogram per hour or 30 milliliters per hour. — why: The failing heart pumps

less blood to the kidneys (reduced renal blood flow (perfusion)), so the kidneys make less

urine and the body holds onto salt and water; low urine output means either the diuretic

dose is too low or the kidneys are failing (cardiorenal syndrome), and the doctor may need

to increase diuretics or add inotropes (medicines that make the heart squeeze harder).
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