MALDEK
STUDY SHEET - CLINICAL REASONING

Noninvasive Versus Invasive Ventilation

NIV works for awake patients with fixable lung problems; invasive (intubation) is
for patients who cannot stay safe on a mask or whose lungs need full machine
control.

THE ONE-LINE TRUTH
NIV (a mask that pushes air in gently) helps awake patients whose lungs can still heal —
like someone with a COPD flare-up or fluid in the lungs from heart failure — while invasive
ventilation (a breathing tube down the throat) is for patients who cannot protect their
airway, are too tired to breathe, or whose lungs are so sick they need full control.

The chain — how it unfolds

1. Lungs fail to swap oxygen for CO2 — airways collapse, alveoli flood or collapse, or
inflammation thickens the walls. — why: The upstream break: gas exchange stops working.
Oxygen cannot get into the blood, and CO2 cannot get out, so blood oxygen (PaO2) drops
and CO2 (PaCO2) climbs. Every downstream domino starts here.

2. Low oxygen in the blood (Hypoxemia) (low blood oxygen) and hypercapnia (high blood COZ2)
trigger the brainstem to signal faster, deeper breathing. — why: The brainstem has
chemoreceptors (sensors in the carotid arteries and aorta) that watch CO2 and oxygen
levels nonstop. When CO?2 rises or oxygen drops, they send a panic signal: breathe harder
and faster to fix it. This is automatic — you cannot stop it.

3. Fast breathing (Tachypnea) (fast breathing), accessory muscle use, and increased work of
breathing. — why: The diaphragm and chest muscles are now working overtime, pulling
harder and faster to move more air. The body recruits neck, shoulder, and belly muscles to
help. This burns energy (ATP) and oxygen fast — the muscles themselves start running out
of fuel.

4. Sympathetic nervous system activates: a fast heart rate (tachycardia) (fast heart), high
blood pressure (hypertension) (high blood pressure), and agitation or anxiety. — why: The
body releases adrenaline (epinephrine) and norepinephrine to pump more blood, deliver
more oxygen, and keep the brain and heart fed. The patient looks restless, sweaty, and
panicked — this is the fight-or-flight response trying to buy time.
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5. Respiratory muscle fatigue sets in — the diaphragm and accessory muscles run out of ATP
and oxygen, and breathing becomes shallow and slow. — why: Muscles can only work at
max effort for so long before they fatigue, just like sprinting until your legs give out. When
the diaphragm fatigues, breaths get smaller and slower (hypoventilation), CO2 spikes
further, and oxygen drops dangerously. This is the tipping point where the patient is about
to crash.

6. Altered mental status (confusion, somnolence, or agitation) from CO2 narcosis (high CO2
acting like a sedative) or low oxygen in the blood (hypoxemia) (low oxygen to the brain). —
why: The brain needs steady oxygen and hates high CO2. When CO2 climbs above 50-60
mmHg, it crosses into the brain and acts like anesthesia, making the patient drowsy and
slow to respond (CO2 narcosis). Low oxygen makes the brain fuzzy, confused, or combative.
Either way, the patient cannot protect their airway safely anymore, and intubation is
urgent.

7. Without support (NIV or intubation), pauses in breathing (apnea) (stopping breathing),
cardiac arrest (heart stops from low oxygen or high CO2), or aspiration (breathing in vomit
or secretions, causing pneumonia or airway blockage). — why: Once the muscles fatigue
completely, the patient stops breathing. Low oxygen (hypoxia) and high CO2 (respiratory
too much acid in the blood (acidosis)) make the heart rhythm unstable, leading to arrest. If
the patient is drowsy and vomits, they can aspirate (breathe it into the lungs), which blocks
the airway or causes severe pneumonia. This is why we intervene before the crash: NIV if
the patient is awake and the problem is fixable, intubation if they cannot protect their
airway or are too far gone.

8. The fix: NIV (mask with CPAP or BiPAP) for awake patients with a reversible cause (COPD,
heart failure, mild pneumonia); invasive ventilation (intubation) for patients who cannot
stay safe on a mask, are too tired, or need full control while the lungs heal. — why: Both are
bridges. NIV pushes air in gently to keep airways and alveoli open, making each breath
easier and buying time for medications (steroids, diuretics, antibiotics) to work. Intubation
takes over the work completely, protecting the airway and letting the machine deliver high
oxygen and pressure while the lungs rest and heal. The goal is always to get the patient
breathing on their own again as soon as the upstream break is fixed.

Spot it — what you see, and why

* Working hard to breathe — fast breathing, using neck and belly muscles to pull air in,
flaring nostrils: The lungs are stiff, flooded, or blocked, so the person has to pull harder and
faster to get enough oxygen in and carbon dioxide out

* Low oxygen level on the monitor (SpO2 below 90% even with extra oxygen): Damaged or
collapsed air sacs in the lungs cannot pick up oxygen from the air and load it onto red blood
cells
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» Fast heart rate (over 100-120 beats per minute): The heart tries to pump faster to deliver
what little oxygen is in the blood to the organs that need it

» Confusion, sleepiness, or trouble staying awake: The brain is not getting enough oxygen, or
carbon dioxide is building up in the blood and acting like a sedative

* Very fast breathing (over 25-30 breaths per minute): The body tries to blow off extra carbon
dioxide or pull in more oxygen by speeding up breathing

* Sweating and looking anxious or exhausted: The work of breathing is like running a
marathon — muscles tire out and the body releases stress hormones like adrenaline

Red flags — act now

* Person stops breathing, gasps for air, or suddenly becomes unresponsive

* Oxygen level stays below 88-90% even with high-flow oxygen or noninvasive support

* Blood pressure drops sharply or heart rate climbs above 130-140

* Confusion or sleepiness gets worse — cannot follow simple commands or keep eyes open

* Breathing gets slower and shallower instead of faster (a sign the muscles are giving out)

Treat it — in this order

1. Bilevel positive airway pressure (BiPAP) or continuous positive airway pressure (CPAP) via
face mask — Pushes air into the lungs without a tube down the throat, so the person stays
awake and can cough, swallow, and talk. BiPAP pushes harder when they breathe in (helps
move air) and softer when they breathe out (helps keep airways open). CPAP pushes steady
pressure all the time (keeps fluid-filled air sacs open in heart failure). This buys time while
the lungs heal from COPD flare-up or fluid backup from heart failure.

2. Oxygen delivery (nasal cannula, face mask, or non-rebreather, titrated to target SpO2 88 to
92% in COPD, 94 to 98% in other causes) — Fills the blood with oxygen molecules so tissues
stop screaming for air, which slows the breathing rate and stops exhaustion. Stops the
cascade of low oxygen (hypoxia) driving panic, fast heart rate, and organ damage.

3. Intubation with mechanical ventilation (endotracheal tube down the throat plus ventilator
machine) — Takes over all the work of breathing by pushing air in and out on a set rhythm,
so the exhausted respiratory muscles rest completely. The machine handles both oxygen
delivery and CO2 removal, which NIV cannot always do. Protects the airway from spit,
vomit, or blood. Lets you suction out secretions deep in the lungs.
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4. Treat the upstream cause: bronchodilators (albuterol, ipratropium) and steroids for COPD;
diuretics (furosemide) for pulmonary edema (fluid flooding the lungs); antibiotics for
pneumonia — Fixes the actual broken part — opens airways in COPD by relaxing the muscle
rings around them and calming inflammation, drains fluid in heart failure by making the
kidneys pee out extra water, fights germs in pneumonia. This shrinks the work the lungs
have to do so NIV or rest becomes enough.

5. High-flow nasal cannula (HFNC) if low oxygen alone, no CO2 buildup = Delivers warm,
humidified, high-flow oxygen (up to 60 liters per minute) through soft prongs in the nose —
easier to tolerate than a mask. Washes out the dead space (the first part of the airway that
does not trade oxygen) so each breath counts more. Gives a little positive pressure to keep
airways open.

Your top priorities at the bedside

1. Assess mental status and ability to follow commands every 15 to 30 minutes — why: The
brain needs oxygen; worsening confusion or sleepiness means not enough oxygen is
reaching the brain or CO?2 is building up to dangerous levels, signaling NIV is failing and
the patient needs intubation before they stop breathing or their heart stops.

2. Monitor respiratory rate, oxygen saturation, and work of breathing continuously — why:
Rising respiratory rate above 35, dropping SpO2 (oxygen level in blood) despite NIV, or
signs of exhaustion like using neck muscles to breathe mean the lungs are failing and NIV
cannot keep up; catching this early prevents cardiac arrest from lack of oxygen.

3. Position the patient sitting upright at 45 to 90 degrees — why: Sitting upright uses gravity
to pull the diaphragm (breathing muscle) down and shifts fluid away from the lungs, making
each breath easier and reducing the work the heart and lungs must do; lying flat makes
breathing harder and can worsen heart failure or aspiration risk.
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