MALDEK
STUDY SHEET - CLINICAL REASONING

Aspiration Pneumonia and Pneumonitis

Aspiration pneumonitis is a chemical burn from stomach acid hitting the lung
lining—it flares in hours and heals without antibiotics. Aspiration pneumonia is a
bacterial infection that takes hold 48 to 72 hours later when mouth germs multiply
in the damaged tissue—it needs antibiotics. They look identical on chest X-ray but
are completely different diseases.

THE ONE-LINE TRUTH

Aspiration is when stomach contents, saliva, or food slip past the voice box and drop into
the lungs instead of sliding down the food tube into the stomach.

The chain — how it unfolds

1. Within 1 to 2 hours of acid aspiration, the alveolar-capillary membrane (the thin barrier
between the air sac and the tiny blood vessel wrapped around it) becomes leaky and
permeable. — why: Gastric acid has a pH less than 2.5—as corrosive as battery acid—and it
is a direct chemical burn to the delicate alveolar epithelium (the single-cell-thick lining of
the air sac). Just like acid on your skin destroys cells immediately, acid in the lung kills
epithelial cells, strips away the protective surfactant (the slippery coating that keeps air
sacs open), and triggers an intense inflammatory response with cytokine release (alarm
molecules like interleukin-1, interleukin-6, and tumor tissue death (necrosis) factor-alpha
flooding the area).

2. Protein-rich fluid floods the alveoli (air sacs). — why: The burned, inflamed membrane loses
its tight seal between the capillary (blood vessel) and the air sac. Fluid and protein—
normally kept inside the blood vessel—leak across into the alveolar space, the same way a
blister forms when you burn your skin. This fluid physically fills the space where air should
be.

3. Gas exchange fails and low oxygen in the blood (hypoxemia) (low oxygen level in the blood)
develops rapidly. — why: Oxygen has to diffuse (move) across the alveolar-capillary
membrane from the air in the alveolus into the blood in the capillary. Fluid sitting in the
alveolus creates a barrier—oxygen cannot pass through liquid the way it passes through a
thin, dry membrane. Even though you are breathing, oxygen is not reaching your blood
efficiently.
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4. Chest X-ray shows a new infiltrate (white shadowing, also called opacity or consolidation) in
a dependent lung zone—most commonly the right lower lobe, but sometimes the lower
lobes bilaterally or the posterior segments if the patient was lying flat. — why: Gravity pulls
aspirated material into the lowest part of the lung. When you are sitting upright or semi-
recumbent (sitting at a 30 to 45 degree angle), the lower lobes are the dependent zones.
The right mainstem bronchus (the right main airway branch coming off the trachea) is
wider, shorter, and more vertical than the left, so material preferentially flows down the
right side. The white shadowing on X-ray is fluid and inflammatory cells filling the air sacs—
areas that should be black (air-filled) now appear white (fluid-filled).

5. Fever (temperature over 38°C or 100.4°F) and a high white blood cell count (leukocytosis)
(white blood cell count over 11,000 cells per microliter) appear within hours, even before
any bacteria have had time to multiply. — why: The chemical burn itself triggers a systemic
inflammatory response syndrome (SIRS). Damaged lung cells release cytokines
(inflammatory signal molecules), which travel through the bloodstream to the hypothalamus
(the brain's temperature control center) and reset the body's thermostat upward, causing
fever. The bone marrow releases white blood cells—especially neutrophils—into the
bloodstream in response to the alarm signals. This response mimics bacterial infection
exactly, but it is driven purely by chemical injury, not by germs. That is why antibiotics do
nothing for aspiration pneumonitis.

6. If clinical improvement occurs by 24 to 48 hours without antibiotics—fever resolves, oxygen
needs decrease, breathing becomes easier, and repeat chest X-ray starts to clear—the
diagnosis is aspiration pneumonitis (chemical injury only, sterile inflammation). — why: The
alveolar epithelium (air sac lining) has remarkable healing capacity. When there is no
bacterial infection, inflammation resolves on its own, macrophages (clean-up cells) clear the
fluid and debris from the alveoli, the alveolar-capillary membrane seals itself, and gas
exchange returns to normal—all without antimicrobial therapy. Supportive care (oxygen,
sometimes non-invasive ventilation, IV fluids, airway protection) is all that is needed.
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7. If fever, a high white blood cell count (leukocytosis), or infiltrate persists or worsens at 48
to 72 hours after aspiration, bacterial aspiration pneumonia has developed—this is the pivot
point where antibiotics become necessary. — why: The mouth and throat are not sterile—
they are colonized by billions of bacteria, including anaerobes (bacteria that thrive without
oxygen) like Peptostreptococcus, Fusobacterium, Prevotella, and Bacteroides, plus gram-
negative organisms like Klebsiella pneumoniae, Escherichia coli, and Enterobacter. When
these bacteria are aspirated along with food or saliva, they land in damaged, fluid-filled
lung tissue—a perfect environment to multiply. It takes 48 to 72 hours for bacteria to grow
to high enough numbers to cause true infection. Now the chest X-ray infiltrate represents
not just fluid but also pus (dead white blood cells and bacteria), the fever is driven by
bacterial toxins and ongoing infection (not just chemical inflammation), and antibiotics
targeting anaerobes and gram-negatives are required. Current IDSA/ATS (Infectious
Diseases Society of America / American Thoracic Society) guidelines for aspiration
pneumonia recommend ampicillin-sulbactam, or a carbapenem (like meropenem or
ertapenem), or piperacillin-tazobactam if the patient is hospitalized, or amoxicillin-
clavulanate plus metronidazole if outpatient treatment is appropriate. Clindamycin
monotherapy is no longer preferred because of rising resistance among oral anaerobes.

8. Each clinical finding—cough, fast breathing (tachypnea), low oxygen in the blood
(hypoxemia), infiltrate, fever, a high white blood cell count (leukocytosis)—traces directly
back to the single upstream break: failed airway protection. — why: The body's response is
logical, predictable, and aimed at fixing the problem: clearing foreign material, sealing the
leak, killing invading bacteria if present, and restoring normal gas exchange. Fever is not
random; it is the immune system fighting. Cough is not a side effect; it is the body trying to
expel the aspirated material. Low oxygen in the blood (Hypoxemia) is not mysterious; it is
oxygen unable to cross a fluid-filled, inflamed membrane. Understanding the upstream
cause—why aspiration happened in the first place (impaired consciousness, neuromuscular
weakness, anatomic disruption)—is the only way to prevent the next event, guide whether
antibiotics are truly needed, and predict which patients will crash into ARDS.

Spot it — what you see, and why

» Witnessed aspiration event or coughing and choking during eating or tube feeding: Food,
liquid, or stomach contents slide into the airway instead of the esophagus (the tube that
carries food to the stomach). The body instantly tries to cough the material out of the
trachea (windpipe) and bronchi (breathing tubes).

* Acute low oxygen in the blood (hypoxemia) (low blood oxygen), often with oxygen
saturation dropping below 90% on room air: Stomach acid burns the alveoli (tiny air sacs
where oxygen enters the blood). Within 1 to 2 hours, protein-rich fluid floods these air sacs
like water filling a sponge, blocking oxygen from crossing into the bloodstream.
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* Fast breathing (Tachypnea) (breathing faster than 20 breaths per minute): The brainstem
detects low oxygen and high carbon dioxide in the blood. It speeds up breathing like
pressing a gas pedal, trying to pull in more oxygen and blow off carbon dioxide.

* New infiltrate (white shadowing) on chest X-ray in a dependent lung zone, classically the
right lower lobe: Gravity pulls aspirated material into the lowest part of the lung. The right
main bronchus (breathing tube) is more vertical than the left, so acid and particles flow
down into the right lower lobe more easily. Inflammation and fluid there show up as white
patches on X-ray.

» Fever (temperature above 100.4°F or 38°C) within hours of aspiration: The chemical burn
from stomach acid triggers a wave of inflammatory signals (cytokines) that reset the body's
thermostat in the brain upward, causing fever even before bacteria start to grow.

* Productive cough with pus-filled (purulent) (thick, yellow or green) coughed-up mucus
(sputum), appearing after 48 hours: Bacteria colonize the damaged lung tissue. White blood
cells called neutrophils rush in to fight the infection. They die and spill their contents,
forming thick, colored mucus that the cough reflex tries to clear.

Red flags — act now

* Hypoxemic respiratory failure requiring high-flow oxygen or mechanical ventilation

» Persistent or worsening fever and infiltrate at 48 to 72 hours despite supportive care

* Coughing up blood (Hemoptysis) (coughing up blood), which may signal necrotizing
pneumonia (tissue death in the lung) or lung abscess

» Altered mental status or severely dulled alertness (obtundation) (severely decreased
alertness), raising concern for sepsis or brain injury from low oxygen

» Septic shock (low blood pressure, cool extremities, elevated lactate) from secondary
bacterial pneumonia

Treat it — in this order

1. Give oxygen immediately (nose tube, face mask, high-flow oxygen, or breathing machine as
needed) and raise the head of the bed 30 to 45 degrees; suction the mouth and airway if
secretions are visible — Corrects low oxygen by pushing more oxygen into the lungs and
helping the remaining healthy air sacs work harder. Head elevation and suctioning use
gravity and mechanical clearing to reduce further aspiration and remove mucus.
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2. Start antibiotics only if fever, white cloudy area on X-ray, and symptoms persist beyond 48
hours: ampicillin-sulbactam 3 grams IV every 6 hours (if aspiration happened at home) or
piperacillin-tazobactam 4.5 grams IV every 6 hours (if aspiration happened in hospital or
nursing home) — Kills mouth bacteria that live without oxygen (anaerobes) and other germs
that colonized and infected the damaged lung tissue after the initial chemical burn.
Antibiotics treat infection (aspiration pneumonia), not chemical injury alone (aspiration
pneumonitis).

3. Stop all food and drink by mouth (NPO) until a swallow study proves it is safe, then advance
diet texture slowly (pudding-thick, ground food) based on therapist guidance — Eliminates
the source of further aspiration by stopping oral intake until the swallow muscles and
reflexes are proven safe. Prevents repeated lung injury from more aspiration events.

4. Identify and fix the broken defense: keep head of bed up, keep patient NPO until swallow is
safe, place a breathing tube if the patient cannot protect the airway, treat the underlying
stroke or nerve disease, remove or reposition feeding tubes if they contribute — Stops
future aspiration by addressing the failed mechanism—impaired consciousness, weak
swallow, or abnormal anatomy. Allows the current lung injury to heal without adding new
damage.

5. Repeat chest X-ray every 24 to 48 hours if patient is worsening, and reassess clinical
picture daily (fever pattern, oxygen need, coughed-up mucus (sputum) appearance); do
NOT give steroids (corticosteroids) — Shows whether the white cloudy area is shrinking
(suggesting chemical injury alone) or growing (suggesting infection has developed). Clinical
trends tell you whether to start antibiotics or continue them. Steroids weaken the immune
response and allow bacteria to grow, so they are harmful.

Your top priorities at the bedside

1. Apply oxygen immediately by nasal cannula, simple face mask, or high-flow nasal cannula to
keep oxygen saturation at 92% or higher; call the provider urgently if the patient needs
more than 6 liters per minute or saturation stays below 90%. — why: Aspiration blocks
small airways and causes ventilation-blood flow (perfusion) mismatch (air and blood flow
not matching in the lung), leading to low oxygen in the blood (hypoxemia) (low blood
oxygen); untreated low oxygen in the blood damages the brain, heart, and kidneys within
minutes.

2. Elevate the head of the bed to 30 to 45 degrees and keep the patient upright during and for
30 minutes after all meals or tube feedings. — why: Gravity helps prevent stomach contents
and secretions from flowing backward up the esophagus (food tube) and spilling over into
the trachea (windpipe); lying flat increases aspiration risk by 300%.
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3. Suction the mouth and oropharynx (back of the throat) gently if you see pooled saliva or
secretions; avoid deep suctioning unless the airway is clearly obstructed. — why: Clearing
visible secretions reduces the volume of material that can slip into the lungs; deep or
aggressive suctioning can trigger laryngospasm (voice box closing suddenly) or vagal
stimulation (slowing the heart dangerously).
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