MALDEK
STUDY SHEET - CLINICAL REASONING

Chronic Asthma

Asthma — calm the daily swelling with an inhaled steroid every day, and use a
rescue inhaler (albuterol) only when symptoms flare.

THE ONE-LINE TRUTH

Long-lasting swelling inside the breathing tubes makes them twitchy and narrow, causing
repeated bouts of wheezing, cough, and hard breathing that get better with medicine.

The chain — how it unfolds

1. A trigger—allergen (pollen, dust mite, pet dander), viral cold (rhinovirus, RSV), exercise,
cold air, NSAID (aspirin, ibuprofen), or acid reflux—activates mast cells and eosinophils
already sitting in the airway walls. — why: These immune cells release histamine (causes
itch and swelling), leukotrienes (powerful constricting signals), and cytokines (chemical
messengers) that tell nearby blood vessels to leak fluid into the tissue (causing swelling
(edema), or swelling) and smooth muscle to contract (bronchoconstriction, or tightening).

2. The airway lumen (the open space inside the tube) narrows from three changes happening
at once: smooth-muscle constriction squeezing the tube, mucosal swelling puffing the lining
inward, and thick mucus plugs blocking the passage. — why: Narrow airways crank up
resistance to airflow, so the patient must work much harder to pull air in and push air out;
exhaling becomes especially difficult because airways tend to collapse further under the
pressure of breathing out, trapping air in the lungs.

3. Wheezing (a high-pitched musical whistling sound on breathing out), a prolonged
expiratory phase (taking much longer to exhale than to inhale), trouble breathing (dyspnea)
(shortness of breath, air hunger), and chest tightness appear. — why: Air forced through
the narrowed tubes at high speed vibrates the walls and whistles (that is the wheeze); the
patient feels starved for air because less oxygen reaches the alveoli with each breath, and
the brain senses carbon dioxide starting to rise, triggering the feeling of suffocation.

4. Cough develops, often dry at first or producing small gobs of thick, sticky, sometimes
yellowish or white mucus (not a sign of infection unless fever and colored coughed-up
mucus (sputum) persist). — why: Irritant receptors in the swollen, inflamed airway lining
fire off signals that trigger the cough reflex, trying to clear mucus plugs and reopen blocked
passages; coughing is the body's attempt to fix the problem but often just exhausts the
patient further.
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5. A short-acting beta-agonist (SABA) rescue inhaler—albuterol (also called salbutamol outside

the U.S.) or levalbuterol—provides rapid but temporary relief within 5 to 15 minutes. —
why: The beta-agonist chemical lands on beta-2 receptors sitting on airway smooth muscle,
flipping a switch inside the muscle cell that causes relaxation (bronchodilation, or
widening), opening the tubes fast—proving the obstruction is reversible—but it does
nothing to calm the underlying swelling, so symptoms creep back in 3 to 4 hours and the
patient needs another puff.

6. Without a daily inhaled corticosteroid (ICS), the patient becomes dependent on using the
rescue inhaler again and again (sometimes many times a day), which paradoxically
increases the risk of a severe, life-threatening asthma attack. — why: Using SABA alone—
without an ICS to put out the fire of inflammation—allows chronic swelling to smolder
unchecked; the airway walls remodel (thicken and stiffen permanently), hyper-reactivity
worsens (airways become even twitchier), and one strong trigger can provoke a massive
attack that the rescue inhaler cannot reverse in time, leading to respiratory failure or
death.

7. A daily inhaled corticosteroid—{fluticasone, budesonide, beclomethasone, mometasone, or
ciclesonide—prevents attacks by shutting down the upstream inflammatory cascade at the
gene level. — why: Corticosteroids slip into the nucleus of inflammatory cells and turn off

the genes that code for cytokines, adhesion molecules, and enzymes that recruit more white

blood cells; fewer eosinophils and mast cells pile up in the airway walls, swelling stays low,
mucus production drops back to normal, and smooth muscle becomes much less twitchy—
so airways stay open even when triggers show up, and attacks become rare or disappear
entirely.

8. In moderate to severe asthma (needing ICS daily but still having symptoms or night waking
more than twice a month), a long-acting beta-agonist (LABA)—salmeterol or formoterol—is
added on top of the ICS in a single combination inhaler (never LABA alone), providing 12-
hour bronchodilation. — why: The LABA keeps smooth muscle relaxed around the clock,

cutting through breakthrough symptoms and letting the ICS work without interruption—but

giving LABA without ICS has been shown to increase the risk of asthma death (the SMART
trial proved this), so the combination in one device is now the standard and is mandatory
for safety.

Spot it — what you see, and why

* Wheezing: Air is forced through narrowed, swollen airways and vibrates as it squeezes past
— like wind whistling through a crack in a window. The sound is usually loudest when you
breathe out because your chest squeezes the airways even tighter during exhalation.
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* Shortness of breath: Narrowed airways make it harder to move air in and out, so less
oxygen reaches the alveoli (the tiny air sacs in your lungs where oxygen jumps into your
blood). Your brain senses the low oxygen and triggers a feeling of hunger for air.

* Chest tightness: Smooth muscle rings around your breathing tubes squeeze and clamp
down — like a tight rubber band around a straw. Your chest has to work extra hard to push
air through the narrow tubes, and that effort feels like a heavy band wrapped around your
ribs.

* Cough (often dry or with thick, sticky mucus): The lining of your airways is swollen and
irritated, and thick mucus plugs build up inside the tubes. This tickles the cough sensors in
your airway walls, and your body tries to cough the mucus out to clear the path for air.

* Waking up at night coughing or wheezing: Your body's natural anti-swelling hormone
cortisol (which tamps down inflammation like a fire extinguisher) drops to its lowest level
between midnight and early morning. Without that protection, airway swelling and
twitchiness peak, and symptoms break through and wake you up.

* Symptoms triggered or worsened by exercise, cold air, or allergens (pollen, pet dander, dust
mites): Exercise makes you breathe fast and hard, drying out the airway lining and
releasing chemicals that cause swelling. Cold air and allergens (things you are allergic to)
directly wake up inflammatory cells called mast cells and eosinophils (white blood cells that
are part of your immune defense) that dump histamine and leukotrienes (chemicals that
make airways squeeze shut and swell).

Red flags — act now

* Silent chest on exam (no wheezing heard) despite obvious severe breathing distress —
means airways are nearly completely blocked and breathing may stop

* Cannot speak full sentences, or mental confusion, agitation, or extreme drowsiness — signs
of dangerously low oxygen or rising carbon dioxide in the blood

* Normal or rising carbon dioxide level (PaCO:z) on a blood gas test — should be low because
fast breathing blows off CO2; normal or high means the breathing muscles are getting tired
and about to fail

* History of a previous ICU admission or being put on a breathing machine (intubated) for
asthma — marks the person as high-risk for a life-threatening attack

* Poor symptom awareness (the person does not feel how bad their breathing is getting until
very late) — delays getting help and raises the risk of sudden collapse
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Treat it — in this order

1. Daily low-dose inhaled corticosteroid (ICS) such as fluticasone, budesonide, or
beclomethasone—or as-needed ICS-formoterol (combined ICS and fast-acting
bronchodilator) for mild asthma — Turns down the inflammatory alarm system inside the
airway wall. ICS crosses into airway cells and binds glucocorticoid receptors in the nucleus,
shutting off genes that make inflammatory messenger proteins (cytokines like IL-4, IL-5,
IL-13) and blocking white blood cells called eosinophils and mast cells from gathering and
releasing chemicals that swell and tighten the airway. This prevents the airway from
becoming jumpy and swollen, stopping attacks before triggers hit. GINA 2023 and NAEPP
EPR-4 call ICS the cornerstone of asthma control.

2. Short-acting beta-2 agonist (SABA) such as albuterol or levalbuterol, taken at the first sign
of symptoms (chest tightness, wheeze, cough, shortness of breath) or 15 minutes before
exercise — Grabs onto beta-2 receptors on the surface of airway smooth muscle cells. This
flips a switch inside the cell, raising a molecule called cyclic AMP that tells the muscle to
relax and let go of its squeeze (bronchodilation). The airway opens back up within 5 to 15
minutes, letting air flow freely again.

3. Identify and avoid known triggers—allergens (dust mites, pet dander, pollen, mold,
cockroach droppings), irritants (tobacco smoke, wood smoke, strong perfumes, cleaning
chemicals, air pollution), cold air, exercise without pre-treatment, respiratory infections,
NSAIDs (aspirin, ibuprofen, naproxen), and untreated GERD (stomach acid backing up into
the food pipe) — Stops the chain reaction before it starts. When triggers land on the airway
lining, they activate mast cells and eosinophils, which dump histamine, leukotrienes, and
other chemicals that squeeze the airway muscle and call in more inflammatory cells.
Removing the trigger keeps those cells quiet, reducing the number of attacks.

4. Teach and check correct inhaler technique at every clinic visit, using physical
demonstration, teach-back, and a written asthma action plan with pictures — Ensures the
medicine lands deep inside the lungs where the small airways sit, instead of coating the
back of the throat or getting swallowed into the stomach where it does nothing. Studies
show 70 to 90% of patients use inhalers wrong—shaking too little, breathing in too slow, not
holding their breath after the puff—leading to treatment failure even when the drug choice
is correct. Fixing technique improves lung function (FEV1) and symptom control per ATS/
ERS and GINA guidelines.
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5. Add long-acting beta-2 agonist (LABA) such as formoterol or salmeterol, always combined
with ICS in a single inhaler (never LABA alone), for moderate to severe persistent asthma
when low-dose ICS is not enough — Provides steady muscle relaxation (bronchodilation)
around the clock for 12 to 24 hours by staying attached to beta-2 receptors longer than
albuterol. Paired with ICS, this combo tackles both the swelling (inflammation) and the
squeezing (bronchoconstriction), cutting the number of attacks and improving how much
air you can blow out. GINA and NAEPP recommend ICS-LABA as the main step-up when
symptoms happen more than twice a week or wake you at night despite low-dose ICS.

Your top priorities at the bedside

1. Sit the patient fully upright (high Fowler position) and apply oxygen by nasal cannula or
mask to keep oxygen saturation above 90 percent. — why: Upright position uses gravity to
help the diaphragm (breathing muscle) move down and expand the lungs; supplemental
oxygen prevents dangerous heart rhythm problems and brain damage from low oxygen
levels.

2. Give the first dose of short-acting beta-2 agonist (albuterol 2.5 to 5 milligrams) by nebulizer
or 4 to 8 puffs by metered-dose inhaler with spacer, and reassess breathing within 15 to 20
minutes. — why: Albuterol relaxes the smooth muscle wrapped around swollen airways
within minutes, opening them so air can move; quick reassessment detects patients who do
not improve and need systemic corticosteroids or emergency escalation.

3. Monitor respiratory rate, oxygen saturation, peak flow (if able), and work of breathing (use
of neck muscles, flaring nostrils, pulling between ribs) every 15 to 30 minutes during an
acute episode. — why: Worsening respiratory rate over 30, dropping oxygen saturation,
declining peak flow, or increasing muscle use signals failing lungs and the need for higher-
level care before respiratory arrest occurs.
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