MALDEK
STUDY SHEET - PULMONOLOGY

Status Asthmaticus

Status asthmaticus — the airways are squeezed shut, albuterol is not opening them
anymore, and the patient is running out of steam.

THE ONE-LINE TRUTH

Severe asthma attack that does not get better with the first breathing medicines and
steroids.

The chain — how it unfolds

1. A trigger — respiratory virus, allergen, cold air, smoke, or an NSAID like ibuprofen — sets
off immune activation in the airways. — why: The trigger wakes up mast cells and
eosinophils in the airway walls. They dump histamine, leukotrienes, and other inflammatory
chemicals that tell the smooth muscle to squeeze and the mucus glands to make extra
mucus. This is the upstream spark that starts the whole chain.

2. Bronchospasm, mucosal swelling, and mucus plugging pile up at once, narrowing the
airways. — why: The smooth muscle clamps tight, the walls swell with fluid, and thick
mucus globs clog the tubes. All three together choke off airflow. The person uses their
albuterol inhaler or nebulizer, but the beta-2 receptors are already tired from repeated
doses and stop responding well.

3. Air flows in but gets trapped on the way out, piling up in the alveoli and stretching the
lungs. — why: When you breathe in, the airways open a little from the stretch. But when
you breathe out, the pressure squeezes the floppy inflamed airways shut before all the air
escapes. Breath after breath, more air gets trapped inside — this is called dynamic
hyperinflation or auto-PEEP.

4. The diaphragm gets pushed down flat instead of staying curved like a dome. — why:
Trapped air overinflates the lungs and pushes the diaphragm down. A flat diaphragm is
weak and cannot pull down efficiently anymore, so every breath takes much more effort.
The person has to use their neck and rib muscles instead, which is exhausting.

5. Wheezing — the whistling sound as air squeezes through narrow tubes — may actually stop
and the chest becomes silent. — why: At first, wheezing is loud because some air is still
moving. But as the airways get tighter and more plugged, almost no air moves in or out at
all. No air movement means no sound. A silent chest is a danger sign, not a sign the person
is getting better.
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6. Carbon dioxide builds up in the blood because the lungs cannot blow it out, and the blood
becomes acidic. — why: Normally you breathe out carbon dioxide with every exhale. But
when air is trapped and ventilation fails, carbon dioxide piles up in the blood — this is
called hypercapnia. Rising carbon dioxide makes the blood acidic (respiratory too much
acid in the blood (acidosis)), which poisons the brain and makes the person confused,
drowsy, or unresponsive.

7. Oxygen levels drop even with supplemental oxygen, because mucus-plugged areas of lung
get no air but still get blood flow. — why: This mismatch — blood flowing past alveoli that
have no air — is called ventilation-blood flow (perfusion) mismatch or V/Q mismatch. Blood
leaving those areas has no oxygen in it, so even breathing 100% oxygen through a mask
cannot fully fix the low oxygen level in the blood.

8. The person becomes exhausted, breathing slows or stops, and they are at risk of respiratory
arrest, cardiac arrest from lack of oxygen, or tension pneumothorax if a lung pops from the
trapped air pressure. — why: The muscles of breathing run out of energy. The brain,
starved of oxygen and poisoned by carbon dioxide, shuts down. The heart, squeezed by
overinflated lungs and unable to fill with blood, stops pumping effectively (pulseless
electrical activity or PEA arrest). Without emergency intubation, mechanical ventilation,
and aggressive medicines — continuous albuterol, IV corticosteroids, IV magnesium sulfate,
and sometimes IV epinephrine or ketamine — the chain ends in death.

Spot it — what you see, and why

* Severe trouble breathing that does not get better with rescue inhaler: The airways
(breathing tubes) are clamped down tight by muscle spasms and stuffed with thick mucus
and swelling, so the usual puff of rescue medicine cannot open them enough anymore.

* Cannot finish a whole sentence without stopping for air: The airways are so narrow that
each breath brings in only a tiny sip of air, so the person has to pause and gasp every few
words just to keep oxygen coming in.

» Using neck, shoulder, and belly muscles to breathe: The diaphragm (the main breathing
muscle under the lungs) cannot pull in enough air on its own through the squeezed airways,
so the body recruits every extra muscle it can find to help yank the chest open wider.

* Chest pulls in between the ribs or above the collarbones with each breath (retractions): The
person is sucking so hard to pull air through the blocked airways that the soft skin between
the ribs and at the base of the neck gets tugged inward like a vacuum seal.

* Very quiet or silent breath sounds when listening to the chest with a stethoscope: Almost no
air is moving in or out because the airways are nearly shut, so there is no rushing sound to
hear—this 'silent chest' means the attack is life-threatening.
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* Peak flow or FEV: (how much air you can blow out in one second) under 50% of personal

best: The airways are so narrowed and clogged that only half—or less—of the usual amount
of air can rush out, showing that the lungs are dangerously blocked.

Red flags — act now

* Silent chest (no wheezing because almost no air is moving)

* Confusion, drowsiness, or trouble staying awake

* Blue lips or fingernails (cyanosis—not enough oxygen in the blood)

* Chest stops moving much or breathing becomes very slow

* No improvement or getting worse despite repeated rescue inhaler and emergency

treatment

Treat it — in this order

1.

Oxygen titrated to SpO2 93-95% — Prevents low oxygen in the blood (hypoxemia)
(dangerously low oxygen in the blood) and stops the body from suffocating while you fix the
airway problem.

. Albuterol nebulized continuously (10-15 mg/hour) plus ipratropium nebulized every 20

minutes X 3 doses — Albuterol activates beta-2 receptors on airway smooth muscle, making
it relax and the tube open. Ipratropium blocks acetylcholine (a nerve signal that squeezes
airways), adding extra bronchodilation. Together they open the airway so trapped air can
flow out.

. Methylprednisolone 125 mg IV or prednisone 60-80 mg PO (systemic corticosteroids) —

Shuts down the immune system's inflammatory cascade inside the airways, reducing
swelling, mucus production, and airway sensitivity over the next 4-6 hours. Keeps the tubes
open longer and prevents relapse.

. Magnesium sulfate 2 g IV over 20 minutes — Relaxes airway smooth muscle by blocking

calcium channels (a different pathway than beta-agonists), adding extra bronchodilation
when standard medicines are not enough. Works within minutes.

. Epinephrine 0.3-0.5 mg IM if no IV access or terbutaline 0.25 mg subQ if severe and

unresponsive = Epinephrine is a powerful, fast beta-agonist that hits more receptors than
albuterol and opens airways when the patient is in true danger and weaker drugs have
failed. It also shrinks swollen airway tissue.

educational use only - not a substitute for clinical judgment page 3 of 4



Maldek Study Sheet - Pulmonology

Your top priorities at the bedside

1. Sit the person completely upright and apply oxygen by mask or nasal cannula to keep SpO2
between 93 and 95 percent. — why: Sitting upright lets the diaphragm (main breathing
muscle) move down easier and gravity helps open airways. Oxygen fixes low oxygen in the
blood (hypoxemia) (low blood oxygen) which damages the heart and brain within minutes,
but too much oxygen above 95 percent can reduce the drive to breathe in some patients.

2. Start continuous albuterol nebulizer treatment and give ipratropium nebulizer every 20
minutes for three doses. — why: Albuterol (a bronchodilator) relaxes the smooth muscle
squeezing airways shut, and continuous dosing keeps medicine in the lungs at all times.
Ipratropium (an anticholinergic) blocks a different pathway that tightens airways, so using
both together opens airways more than either one alone.

3. Give systemic corticosteroids within the first hour—either methylprednisolone IV or
prednisone by mouth if the person can swallow. — why: Steroids stop the inflammation
(swelling and mucus) inside the airways, but they take 4 to 6 hours to start working. Giving
them early shortens the attack and prevents the person from getting worse or needing the
ICU.
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