MALDEK
CONDITION CATALOG - PULMONOLOGY

Status Asthmaticus

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

THE STORY IN ONE SENTENCE

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

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

Normal anatomy — the body's job

The airways in your lungs are like a tree of tubes that split smaller and smaller, ending in tiny
air sacs where oxygen moves into your blood and carbon dioxide moves out. The walls of those
tubes have smooth muscle wrapped around them, and those muscles have beta-2 receptors
(tiny switches) that tell them to stay relaxed so air flows freely. Mucus-making cells line the
inside of the tubes, and tiny beating hairs called cilia sweep the mucus up and out of the lungs.
Your diaphragm, the big dome-shaped muscle under your lungs, pulls down when you breathe
in to make room, then relaxes and bounces back up when you breathe out, pushing air out
naturally. Keep that picture in your head — open tubes, relaxed muscles, clear mucus flow, and
a bouncing diaphragm — because every weird finding in status asthmaticus is a change from
that normal setup.

BODY'S JOB

The lungs' job is to bring oxygen in and push carbon dioxide out with every breath. The
airways must stay open and clear, the muscles must stay relaxed, and the diaphragm must
move smoothly up and down. When that job runs smoothly, you breathe without even
thinking about it. If you do not know that normal picture first, the weird findings — silent
chest, flat diaphragm, rising carbon dioxide — will not make sense.

1. Air flows in through your nose or mouth, down your windpipe, and into two main bronchi
(the first big branches into the left and right lung).

2. Each bronchus splits into smaller bronchioles (the medium and small branches), which split
again and again like tree branches getting thinner.
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3. At the very ends are tiny air sacs called alveoli, where oxygen hops into your blood and
carbon dioxide hops out.

4. Beta-2 receptors sit on the smooth muscle cells wrapped around every airway tube; when
something — like albuterol — turns on those receptors, the muscles relax and the tubes
open wide.

5. Mucus-making goblet cells and tiny beating cilia line the inside of the tubes, sweeping out
dust, germs, and mucus up toward your throat so you can cough or swallow it away.

6. Your diaphragm curves up like a dome when you are resting; it pulls down and flattens a
little when you breathe in, making the chest bigger so air rushes in, then it relaxes and
springs back up to push air out.

What breaks

In status asthmaticus, three things pile up at once inside the airways: the smooth muscles
squeeze tight in a spasm, the walls swell up with inflammation, and thick sticky mucus plugs
the tubes. The beta-2 receptors stop answering the rescue inhaler because they have been hit
with albuterol over and over and they get tired or numb — a problem called receptor down-
regulation or desensitization. Air gets in during a breath, but it gets trapped on the way out
because the floppy tube walls collapse shut during exhale. That trapped air piles up in the
lungs, flattens the diaphragm, and makes every breath much harder work.

CLINICAL TERM

Severe bronchospasm (airway smooth muscle contraction), mucosal swelling (edema)
(swelling of the airway lining), and mucus plugging occur together and do not respond to
initial inhaled beta-agonist therapy. Beta-2 adrenergic receptor desensitization and
tachyphylaxis reduce response to repeat albuterol dosing. Dynamic airway collapse during
expiration causes air trapping and hyperinflation. The downstream result is increased
work of breathing, diaphragm flattening, ventilation-blood flow (perfusion) mismatch, low
oxygen in the blood (hypoxemia), and rising PaCO2 due to hypoventilation and respiratory
muscle fatigue.

How the body compensates

At first, the body fights hard to keep oxygen levels and blood pressure steady, so vital signs can
look okay even though the person is heading toward collapse. The patient breathes faster, uses
extra muscles, and the heart speeds up to pump more blood. But this compensation is
exhausting and cannot last. The danger is missing the moment when compensation starts to
fail — when the breathing rate suddenly slows because the person is too tired, when wheezing
stops because almost no air is moving, or when carbon dioxide climbs because the lungs
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cannot keep up. Your job is to spot those red flags before the patient crashes, because once
they tip over the edge, the window to save them gets very narrow.

1.

{'step': 'The person breathes faster (tachypnea) to try to blow off carbon dioxide and pull in
more oxygen.', 'limits': 'Breathing faster only helps if the airways are open enough to move
air. When the tubes are squeezed shut, breathing faster just burns energy and does not fix
the gas exchange problem.'}

. {'step': 'The heart beats faster (tachycardia) to deliver more oxygen-carrying blood to the

body.', 'limits': 'A fast heart rate uses up oxygen and energy. If oxygen levels drop too low or
the person is exhausted, the heart cannot keep up and blood pressure will fall.'}

. {'step': 'The person sits up and leans forward, using neck and rib muscles (accessory

muscles) to help breathe.', 'limits': 'Using extra muscles is a sign of severe distress and
cannot be kept up for long. When those muscles get tired, breathing will fail.'}

. {'step': 'At first, carbon dioxide may be low (hypocapnia) because of the fast breathing, and

the person may look anxious or scared.', 'limits': 'A low or normal carbon dioxide early on is
misleading. As the person tires and the airways close more, carbon dioxide starts to rise —
and a rising or normal carbon dioxide in a person working hard to breathe is a red flag that
they are about to crash.'}

. {'step': 'The dangerous middle: vital signs can look stable while the patient is silently losing

the fight. You may see a normal oxygen saturation on the monitor because they are on
supplemental oxygen, but that hides the fact that they are moving less and less air.’, 'limits":
'This is the window where the team must act. If you wait for the oxygen to drop or the blood
pressure to fall, you have waited too long.'}

. {'step': 'The crash point: the chest becomes silent (no wheezing, no breath sounds), the

breathing rate slows or becomes shallow, the patient looks exhausted or confused, and
carbon dioxide climbs above 40-45 mmHg or keeps rising. These are signs of impending
respiratory arrest.’, 'limits': 'Once the patient reaches this point, they need immediate ICU-
level care, likely intubation and mechanical ventilation, because they cannot breathe on
their own anymore.'}

. {'step": 'If the patient is intubated and on a ventilator, watch for sudden decompensation:

check DOPE (Displacement of the tube, Obstruction by mucus, Pneumothorax from
barotrauma, Equipment failure). Severe hyperinflation can cause tension pneumothorax or
pulseless electrical activity (PEA) arrest because the trapped air squeezes the heart and
stops blood from returning.', 'limits': 'Ventilating a patient with severe air trapping is risky.
High pressures can pop a lung (pneumothorax) and the trapped air can stop the heart from
filling. This is why permissive hypercapnia (allowing carbon dioxide to stay a little high) and
low tidal volumes are used — to avoid stacking breaths and over-inflating the lungs.'}
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Domino effect

1. A trigger — respiratory virus, allergen, cold air, smoke, or an NSAID like ibuprofen — sets
off immune activation in the airways. — 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. — 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. — 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. — 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. — 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.

6. Carbon dioxide builds up in the blood because the lungs cannot blow it out, and the blood
becomes acidic. — 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. — 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.
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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. — 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.

Symptoms - what the patient feels, 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.

* 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.

» Fast heart rate (often over 120 beats per minute): The body senses it is not getting enough
oxygen and pumps the heart faster to try to deliver what little oxygen is in the blood to the
brain and other organs.

* Sweating and looking very tired or sleepy despite struggling to breathe: The breathing
muscles are exhausted from working so hard, and carbon dioxide (waste gas) is building up
in the blood, making the person drowsy and signaling that breathing may soon fail
completely.
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Focused exam

* Silent chest — no wheezing at all: In status asthmaticus, the airways are squeezed so tight
that almost no air moves, so no sound travels back up. Silence means the obstruction is
severe — this is the most dangerous sign, not a reassuring one.

» Accessory muscle use — neck, shoulder, and belly muscles working hard with every breath:
Trapped air flattens the diaphragm (the main breathing muscle under your lungs), so it
cannot pull in air well. The body recruits emergency helper muscles to keep breathing
going. This means the work of breathing is extreme.

* Cannot speak in full sentences — only 1 or 2 words per breath: When breathing takes all
your energdy, you have no air left to talk. This tells you the airway squeeze is severe and the
patient is in real distress.

* Peak expiratory flow (PEFR) or FEV: under 40% of personal best or predicted: This
measurement proves the airways are dangerously narrow. It is the ruler we use to grade
how much air is trapped and how severe the attack really is. Under 40% means life-
threatening obstruction.

» Tripod position — sitting up and leaning forward on arms: The body locks the chest wall
and uses the arms to anchor the shoulder muscles, making every helper muscle pull harder.
In status asthmaticus, sitting is not enough — the patient must use gravity and arm
strength to breathe.

* Rising CO:2 on arterial blood gas — PaCO:2 above 45 mmHg (hypercapnia): Trapped air
means stale COz cannot leave the lungs. When CO: climbs, it poisons the brain and makes
the patient tired. If CO2 rises above 50 mmHg, respiratory muscle failure is close and
intubation may be needed.

» Altered mental status or drowsiness: High CO: acts like a sedative on the brain. In status
asthmaticus, if the patient is drowsy or confused, the breathing muscle pump is failing —
intubation may be minutes away.

Diagnostics - every test answers a question

* Pulse oximetry (Sp0O2) — Is the body getting enough oxygen right now?

* Arterial blood gas (ABG) — Is CO2 building up, and is the patient heading toward
respiratory failure?

* Peak expiratory flow rate (PEFR) or spirometry (FEV1) - How narrow are the airways right
now?

* Chest X-ray — Is there a complication like pneumothorax (collapsed lung),
pneumomediastinum (air leak into the chest cavity), or pneumonia that could mimic or
worsen asthma?
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* Serum electrolytes (potassium, magnesium) — Are electrolyte levels safe before and during
aggressive bronchodilator therapy?

* Venous blood gas (VBG) as alternative — Can we estimate CO: trends without an arterial
stick?

Treatment logic

* 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.

* Heliox (helium-oxygen mixture) if available = Helium is lighter than nitrogen, so the gas
mixture flows more easily through narrowed airways, reducing the work of breathing and
improving delivery of nebulized medicines.

* BiPAP (bilevel positive airway pressure) or intubation with mechanical ventilation if
exhausted, altered mental status, or PaCO2 above 50 mmHg and rising — BiPAP pushes air
past the obstruction and lets tired breathing muscles rest without full intubation. Intubation
takes over breathing completely so the patient does not die from muscle fatigue or CO2
poisoning. Use ketamine for induction (it relaxes airways), avoid paralytics that release
histamine.
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Medications

Oxygen (high-flow nasal cannula or face mask) - Supplemental gas therapy

Pure oxygen raises the oxygen level in the blood when the airways are squeezed shut and the
lungs cannot pull in enough on their own. It keeps the body's cells fed while the other
medicines open the airways back up.

1. The patient breathes in a higher percentage of oxygen than normal air (normal air is 21%
oxygen; medical oxygen can be 30-100%).

2. More oxygen molecules reach the alveoli (tiny air sacs) in the lungs.

3. Even though the airways are narrowed and some alveoli are blocked by mucus, the extra
oxygen pushes through to the open ones and dissolves into the blood.

4. The red blood cells pick up that oxygen and deliver it to the brain, heart, and other organs,
preventing dangerous drops in oxygen (hypoxemia).

5. The goal is to keep the oxygen saturation (SpOz2) at 93-95% in adults and 94-98% in
children; this range is safe and avoids both low oxygen in the blood (hypoxemia) and too
much oxygen (which can suppress the drive to breathe in people with chronic lung disease).

SAFETY WATCH

Watch for oxygen levels that are too high (SpO2 above 96%) in patients with chronic
obstructive pulmonary disease (COPD), because their brain may rely on low oxygen to
remind them to breathe, and too much oxygen can slow their breathing. - Monitor for
dryness of the nose and throat; humidify the oxygen if the patient needs it for more than a
few hours. - Never allow smoking or open flames near oxygen tanks or tubing—oxygen
feeds fire.

Albuterol (also called salbutamol) - Short-acting beta-2 agonist (SABA)
bronchodilator

Albuterol flips the 'relax' switch on the smooth muscle wrapped around the airways. The
muscle loosens, the airway opens wider, and air can flow in and out again.

1. Albuterol is breathed in as a mist (nebulizer) or puff (inhaler) and lands directly on the
airways.
2. It locks onto beta-2 receptors on the smooth muscle cells around the bronchi.

3. This triggers a chain reaction inside the muscle cell: an enzyme called adenylyl cyclase
turns on and makes a messenger molecule called cyclic AMP (cAMP).

4. cAMP tells the muscle cell to relax and lowers the calcium level inside the cell.

5. The tight muscle band loosens, the airway opens wider, and air can move through.
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6. Albuterol also steadies mast cells (immune cells in the airway lining) so they release less

7

histamine and other chemicals that fuel the attack.

. Relief starts in 5-15 minutes and lasts 4-6 hours.

SAFETY WATCH
Common side effects: fast heart rate (tachycardia), jittery feeling (tremor), low potassium
(hypokalemia), and nervousness—all happen because beta-2 receptors are also in the heart
and skeletal muscles. - In status asthmaticus, albuterol is given continuously (every 20
minutes or nonstop nebulizer) at first, so watch the heart rate and rhythm on a monitor. -
Check potassium levels, especially if the patient is also on steroids or diuretics, because
low potassium can trigger dangerous heart rhythms. - If the heart rate stays above 130-
140 in adults or 160-180 in children, or if chest pain or arrhythmia appears, tell the
medical team right away.

Ipratropium bromide - Short-acting muscarinic antagonist (SAMA)

anticholinergic bronchodilator

Ipratropium blocks the acetylcholine signal that tells the airway muscles to squeeze. By

blocking that signal, it adds extra airway opening on top of what albuterol does.

1.

The vagus nerve (a major nerve from the brainstem) normally releases acetylcholine (a
chemical messenger) in the lungs.

. Acetylcholine locks onto muscarinic receptors on airway muscle cells and mucus glands,

telling the muscle to tighten and the glands to make more mucus.

. Ipratropium sits on those muscarinic receptors and blocks acetylcholine from landing, so

the squeeze signal is turned off.

4. The airway muscle relaxes further, and mucus production slows down.

. Ipratropium works through a different pathway than albuterol, so together they open the

airways more than either one alone.

. Peak effect is in 30-60 minutes and lasts 4-6 hours.

SAFETY WATCH

Very safe; ipratropium does not absorb into the bloodstream much, so it rarely causes
body-wide side effects. - Possible side effects: dry mouth, bad taste, and (rarely) blurred
vision or trouble urinating if the mist gets in the eyes or if the patient has prostate trouble.
- Never spray the nebulizer mist directly into the eyes—it can trigger acute angle-closure
glaucoma (sudden painful rise in eye pressure) in people at risk. - Safe in pregnancy and in
children.
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Methylprednisolone (IV) or Prednisone (by mouth) - Systemic corticosteroid
(glucocorticoid)

Steroids turn down the whole inflammation storm in the airways. They shrink the swollen
airway lining, stop immune cells from pouring out attack chemicals, and make the beta-2
receptors work better so albuterol has more effect.

1. The steroid enters the bloodstream (IV methylprednisolone) or is swallowed and absorbed
(oral prednisone).

2. It travels to the lungs and crosses into immune cells and airway cells.

3. Inside the cell nucleus, the steroid locks onto a glucocorticoid receptor and changes which
genes are turned on or off.

4. It turns OFF genes that make inflammatory chemicals (cytokines, leukotrienes,
prostaglandins) and turns ON genes that calm inflammation.

5. This shrinks the swelling of the airway lining (mucosa), reduces mucus production, and
stops eosinophils (white blood cells that drive allergic inflammation) from gathering in the
lungs.

6. Steroids also increase the number of beta-2 receptors on airway muscle cells, so albuterol
works better.

7. The anti-inflammatory effect starts in 4-6 hours and peaks around 12-24 hours; that is why
steroids are always given early in a severe attack even though they do not work
immediately.

SAFETY WATCH

Short courses (5-7 days) in status asthmaticus are safe for almost everyone, including
children and pregnant women, because the benefit of stopping a life-threatening attack far
outweighs the risks. - Possible side effects during short use: high blood sugar
(hyperglycemia), mood swings, trouble sleeping, increased appetite, stomach upset, and
(rarely) stomach ulcers if the patient is also on NSAIDs. - Monitor blood sugar closely in
patients with diabetes; insulin doses may need to go up temporarily. - IV and oral steroids
work equally well; IV is chosen if the patient is vomiting, too short of breath to swallow
safely, or needs very fast absorption. - Do NOT stop steroids suddenly after long-term use
(weeks to months)—the adrenal glands need time to wake up. However, in a 5-7 day burst
for asthma, no taper is needed. - Watch for signs of infection, because steroids can mask
fever and blunt the immune response; any new infection must be treated promptly.
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Magnesium sulfate (IV) - Electrolyte; smooth muscle relaxant

Magnesium acts like a natural brake on muscle contraction. It blocks calcium from entering
airway muscle cells, so the muscle cannot squeeze as hard. This adds another layer of airway
opening when albuterol and ipratropium are not enough.

1. Magnesium sulfate is given as a slow IV infusion (typically 2 grams over 20 minutes).
. It travels through the bloodstream to the lungs.
. Magnesium ions block calcium channels on airway smooth muscle cells.

. Without calcium flowing in, the muscle cell cannot contract as forcefully.

U1 &= W N

. The airway muscle relaxes further, adding to the bronchodilation from albuterol and
ipratropium.

6. Magnesium also calms the nerves that control muscle contraction and may reduce release

of acetylcholine (the squeeze signal).

7. Benefit appears within 30-60 minutes.

SAFETY WATCH

Very safe at the doses used for asthma (single 2-gram dose). - Possible side effects:
flushing (warm, red face), low blood pressure (hypotension), and feeling warm or sleepy
during the infusion. - Rarely, very high magnesium levels (hypermagnesemia) can slow the
heart rate, weaken muscles, or depress breathing—so give it slowly and watch vital signs. -
Check kidney function before giving magnesium, because the kidneys clear it; if the
kidneys are not working well, magnesium can build up. - Do NOT give magnesium if the
heart rate is already very slow (severe a slow heart rate (bradycardia)) or if the patient has
heart block, because it can worsen conduction. - Safe in pregnancy; in fact, magnesium is
also used to stop preterm labor and treat preeclampsia.

Epinephrine (intramuscular injection) - Non-selective adrenergic agonist
(alpha and beta receptor agonist)

Epinephrine is the body's all-out emergency signal. It relaxes airway muscles (through beta-2
receptors), shrinks swollen blood vessels in the airway lining (through alpha receptors), and
steadies mast cells to stop further release of histamine and other attack chemicals. It works
fast and powerfully when all else is failing.

1. Epinephrine is injected into the thigh muscle (intramuscular, or IM) and rapidly absorbed
into the bloodstream.

2. It locks onto beta-2 receptors on airway smooth muscle and triggers the same cAMP
pathway as albuterol, relaxing the muscle and opening the airways.
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3. It locks onto alpha-1 receptors on blood vessels in the swollen airway lining and causes
vasoconstriction (the vessels squeeze down), which reduces swelling and fluid leak.

4. Tt steadies mast cells so they stop dumping histamine, leukotrienes, and other chemicals
that fuel the attack.

5. It also hits beta-1 receptors in the heart, speeding the heart rate and boosting blood
pressure and cardiac output—this helps if the patient is in shock or near arrest.

6. Relief starts in 3-5 minutes and peaks around 10-20 minutes.

SAFETY WATCH

Common side effects: very fast heart rate (tachycardia), high blood pressure
(hypertension), chest tightness or pain (angina), pale skin, sweating, tremor, anxiety,
headache, nausea. - Serious risks: epinephrine can trigger dangerous heart rhythms
(ventricular arrhythmias) or even heart attack in people with coronary artery disease, so
use it only when the benefit (saving the patient's life) outweighs the risk. - Monitor heart
rate, blood pressure, and rhythm continuously after giving epinephrine. - The dose can be
repeated every 15-20 minutes if needed, but each dose increases the cardiac risk. - Never
give epinephrine IV push in asthma unless the patient is in full cardiac arrest, because the
sudden surge in blood pressure can cause stroke or heart attack; IM is the safe route. -
Use with caution in elderly patients, in anyone with known heart disease, and in people
taking beta-blockers (because beta-blockers can block epinephrine's helpful effects and
leave the alpha effects unopposed, causing severe high blood pressure).

Terbutaline (subcutaneous injection) - Short-acting beta-2 agonist (SABA)
bronchodilator

Terbutaline works the same way as albuterol—it flips the beta-2 relax switch on airway muscles
—but it is given as a shot under the skin (subcutaneous) so it reaches the bloodstream and
lungs even when the airways are too tight for inhaled medicine to get through.

1. Terbutaline is injected under the skin (subcutaneous) and absorbed into the bloodstream.
2. It travels to the lungs and locks onto beta-2 receptors on airway smooth muscle.

3. It activates adenylyl cyclase, raises cAMP, and lowers calcium inside the muscle cell,
causing the muscle to relax.

4. The airways open wider and air can flow.

5. Peak effect is in 15-30 minutes and lasts 3-4 hours.
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SAFETY WATCH

Side effects are similar to albuterol but often stronger because terbutaline circulates
through the whole body: fast heart rate (tachycardia), tremor, nervousness, low potassium
(hypokalemia), high blood sugar (hyperglycemia). - Monitor heart rate and rhythm, blood
pressure, and potassium level. - Use with caution in patients with heart disease,
arrhythmias, hyperthyroidism, or diabetes. - Terbutaline is sometimes used in pregnant
women with asthma, but avoid prolonged use (days to weeks) in pregnancy because it can
cause serious maternal heart problems; short-term use in the emergency department for
status asthmaticus is considered safe. - Do NOT give more than three doses in a row
without senior medical input, because the cardiac risks climb with each dose.

Heliox (helium-oxygen mixture) - Low-density gas mixture

Heliox is a blend of helium and oxygen (usually 70% helium, 30% oxygen or 60/40). Helium is

much lighter than nitrogen (the main gas in normal air), so the mix flows through narrowed
airways more easily, reducing the work of breathing and buying time for the other medicines to

open the airways.

1.

The patient breathes heliox through a tight-fitting mask or, if intubated, through the
ventilator circuit.

. Because helium is less dense than nitrogen, the gas mixture encounters less resistance

(less turbulence) as it moves through the narrowed bronchi.

. This means each breath requires less effort, the work of breathing drops, and more oxygen

can reach the alveoli.

4. Heliox also improves delivery of nebulized albuterol and ipratropium deeper into the lungs.

. The effect is immediate and lasts only as long as the patient is breathing heliox; it does not

fix the underlying problem.

SAFETY WATCH
Heliox is very safe; helium is inert (it does not react with the body). - The main limitation:
heliox can only be mixed with up to 30-40% oxygen, so if the patient needs more oxygen
than that to keep SpO: safe, heliox cannot be used. - Heliox requires special flow meters
and equipment; not every hospital has it readily available. - Monitor oxygen saturation
closely; if SpO2 drops below 90%, switch back to 100% oxygen immediately. - Some
patients feel claustrophobic with the tight-fitting mask required for heliox; reassure and
support them.
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Ketamine (IV, for intubation sedation and as bronchodilator adjunct) -
Dissociative anesthetic and NMDA receptor antagonist

Ketamine puts the patient into a trance-like state for intubation without dropping blood
pressure or stopping breathing. As a bonus, it also relaxes airway smooth muscle and reduces
airway secretions, making it the safest sedative for a crashing asthma patient who needs a
breathing tube.

1. Ketamine is given IV as a slow push or infusion.

2. It blocks NMDA receptors in the brain, causing dissociative anesthesia—the patient is
unconscious or deeply sedated but keeps breathing on their own and maintains stable blood
pressure.

3. In the lungs, ketamine relaxes airway smooth muscle through several pathways: it may
block calcium influx, increase cAMP (like beta-agonists), and reduce vagal tone (the nerve
signal that squeezes airways).

4. Tt also dries up airway secretions (anticholinergic-like effect), which can be helpful because
thick mucus plugs are common in status asthmaticus.

5. Onset is 1-2 minutes IV, and sedation lasts 10-20 minutes per dose; continuous infusion can
be used if longer sedation or ongoing bronchodilation is needed.

SAFETY WATCH
Ketamine is the preferred sedative for intubating a patient in status asthmaticus because it
does NOT drop blood pressure or suppress breathing (unlike propofol, benzodiazepines, or
opioids). - Common side effects: increased saliva (often managed by giving a drying agent
like glycopyrrolate first), vivid dreams or hallucinations during emergence (less of a
problem in the ICU where the patient is kept sedated), nausea, and temporary rise in
blood pressure and heart rate. - Ketamine can raise intracranial pressure (pressure inside
the skull), so avoid it if the patient has a head injury or known high intracranial pressure. -
It can also raise intraocular pressure (pressure inside the eye), so use caution in acute
glaucoma. - Monitor blood pressure, heart rate, and oxygen saturation continuously. - Have
suction ready because ketamine increases secretions. - Safe in pregnancy if needed for
life-threatening asthma.

Red flags

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

Nursing priorities

1. Sit the person completely upright and apply oxygen by mask or nasal cannula to keep SpO2
between 93 and 95 percent. — 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. — 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. — 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.

4. Place the person on a cardiac monitor and watch for a fast heart rate above 120, irregular
rhythm, or a drop in blood pressure. — Severe asthma and the medicines we use—
especially continuous albuterol—stress the heart and can cause a fast heart rate
(tachycardia) (fast heart rate), arrhythmias (abnormal rhythms), or low blood pressure
(hypotension) (low blood pressure) from dehydration and the effort of breathing. Catching
these early prevents cardiac arrest (heart stopping).

5. Prepare magnesium sulfate 2 grams IV to give over 20 minutes if the person does not
improve after the first hour of albuterol and steroids. — Magnesium (a mineral) relaxes
airway smooth muscle through a different mechanism than albuterol, so it helps open
airways when first treatments fail. It works within 30 minutes and reduces the need for
intubation (breathing tube).

6. Listen to breath sounds every 15 minutes and watch how hard the person is working to
breathe—look for silent chest, one-word answers, or the person leaning forward and unable
to lie back. — A silent chest means air is not moving at all because airways are completely
blocked—this is worse than wheezing and signals imminent respiratory arrest (breathing
stops). Increasing work of breathing or inability to speak means respiratory muscles are
tiring out and the person will need BiPAP (a tight mask that pushes air in) or intubation
before they crash.
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7. Have intubation equipment, ketamine, and a bag-valve mask at the bedside, and notify the
respiratory therapist and provider immediately if SpO2 drops below 90 percent or the
person becomes drowsy. — Drowsiness and falling oxygen mean respiratory failure is
happening—the person is too exhausted to breathe and carbon dioxide is building up, which
acts like a sedative on the brain. Ketamine (an anesthetic) is the best induction medicine
because it relaxes airways while we place the breathing tube, unlike other sedatives that
can make bronchospasm (airway squeezing) worse.

8. Start an IV line and give normal saline fluids at a maintenance rate unless the person is
dehydrated from fast breathing and poor intake. — Fast breathing for hours causes
insensible losses (water lost through breath) and dehydration, which makes mucus thicker
and harder to cough up. IV access also allows us to give emergency medicines like
epinephrine (adrenaline) quickly if the person suddenly gets worse.

Sources

* NHLBI Expert Panel Report 3 (EPR-3) on Asthma Management
* Global Initiative for Asthma (GINA) 2023 Report
* American College of Emergency Physicians (ACEP) Clinical Policy on Acute Asthma

* Cochrane systematic reviews on acute asthma treatment

Last reviewed: 2026-07-07
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