MALDEK
STUDY SHEET - CLINICAL REASONING

VAP and HAP Prevention and
Management

Hospital pneumonia and ventilator pneumonia are new lung infections that start
after 48 hours in the hospital or on a breathing tube. Germs from the mouth or
stomach slide past the tube into the lungs. Stop it with a prevention bundle: keep
the head of the bed up, brush teeth twice a day, wake the patient daily to lower
sedation, and remove the tube as soon as safe. Treat with strong antibiotics that
cover resistant bugs like MRSA and Pseudomonas, then narrow the antibiotics at

48-72 hours once culture results come back.

THE ONE-LINE TRUTH
Hospital-acquired pneumonia is a new lung infection that starts at least 48 hours after
being admitted to the hospital; ventilator-associated pneumonia is the same infection but
happens after being on a breathing machine for at least 48 hours.

The chain — how it unfolds

1.

Secretions from the mouth and stomach bypass the normal airway defenses and enter the
lower respiratory tract. — why: The breathing tube holds the vocal cords open and the cuff
cannot seal perfectly, so spit, stomach fluid, and germs slide down around the tube with
gravity and each breath, landing in the sterile lower airways.

. Bacteria colonize the endotracheal tube and airway lining. — why: Within hours, bacteria

stick to the inside of the tube and form a biofilm—a slimy protective layer. Warm, moist
lungs are a perfect home for bacteria to multiply, and the damaged cilia and suppressed
cough reflex cannot clear them.

. Infection spreads to the alveoli (air sacs) and surrounding lung tissue. — why: Bacteria

break off from the biofilm or are pushed deeper into the lungs with each ventilator breath,
reaching the alveoli where they invade tissue and trigger a massive local immune response.

. The immune system floods the lungs with white blood cells and inflammatory fluid. — why:

Neutrophils (white blood cells) rush to the infection site and release enzymes and chemicals
to kill bacteria, but this also damages lung tissue and causes blood vessels to leak fluid into
the alveoli, creating pus and consolidation visible on chest X-ray.
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5. Gas exchange fails—oxygen cannot cross from air into blood. — why: The alveoli are filled
with pus and fluid instead of air, so oxygen saturation drops, the patient becomes short of
breath, and the ventilator or oxygen support must be increased.

6. Fever, a fast heart rate (tachycardia) (fast heart rate), fast breathing (tachypnea) (fast
breathing), and a high white blood cell count (leukocytosis) (high white blood cell count)
appear. — why: The body raises temperature to slow bacteria, speeds up heart rate to pump
more blood, increases breathing rate to try to pull in more oxygen, and cranks out more
white blood cells to fight infection—these are the bedside signs of pneumonia.

7. Thick, pus-filled (purulent) (pus-filled) coughed-up mucus (sputum) is suctioned from the
breathing tube. — why: Dead white blood cells, bacteria, and debris mix with mucus to form
thick, yellow or green coughed-up mucus (sputum) that clogs the airways and must be
suctioned out.

8. Without treatment, the infection can spread into the bloodstream (sepsis) or cause acute
respiratory distress syndrome (ARDS). — why: Bacteria or their toxins cross from the lungs
into the blood, triggering body-wide inflammation (sepsis), dropping blood pressure (septic
shock), and causing multi-organ failure. ARDS happens when inflammation is so severe that
both lungs fill with fluid, oxygen levels crash, and the patient cannot survive without a
ventilator and intensive support.

Spot it — what you see, and why

* New or worsening cough with coughed-up mucus (sputum) (thick mucus you cough up from
the lungs): The lungs are infected, and the immune system floods the air sacs with white
blood cells and fluid to fight bacteria; this fluid and dead cells mix into thick mucus that you
cough up to clear your airways.

» Fever (body temperature above 100.4 °F or 38 °C): Your immune system raises your core
temperature when it detects bacteria in the lungs; the extra heat speeds up germ-fighting
cells and slows bacterial growth.

* New or worse shortness of breath or faster breathing: The air sacs in your lungs fill with
pus and fluid instead of air, so less oxygen crosses into your blood; your body tries to make
up for this by breathing faster and harder.

* Low oxygen level in the blood (hypoxemia) when checked with a pulse oximeter or blood
gas: Infected, fluid-filled air sacs cannot transfer oxygen well; blood flowing past them picks
up less oxygen than normal.

* New cloudy or white patches on chest X-ray (infiltrates): Pus, bacteria, and immune cells
collect in the air sacs and surrounding tissue; these dense areas block X-rays, showing up
as white or hazy spots on the film.
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* Higher white blood cell count or a rise in certain inflammatory markers (like C-reactive

protein): The bone marrow pumps out extra white blood cells when infection is detected,
and the liver releases inflammatory proteins to help coordinate the immune response.

Red flags — act now

* Oxygen level below 90 % on room air or needing high amounts of supplemental oxygen

* Blood pressure dropping below 90/60 mm Hg (septic shock from bacteria spreading into

the bloodstream)

* Needing a ventilator or worsening respiratory failure despite treatment
* Confusion, drowsiness, or inability to stay awake

» Urine output falling sharply (sign that kidneys are shutting down from low blood flow)

Treat it — in this order

1.

Start broad-spectrum antibiotics within 1 hour: piperacillin-tazobactam 4.5 g IV every 6
hours OR cefepime 2 g IV every 8 hours OR meropenem 1 g IV every 8 hours (if high risk
for resistant bacteria) — These antibiotics kill the most common VAP and HAP bacteria —
Pseudomonas aeruginosa, Acinetobacter, Klebsiella, and other Gram-negative bugs —
before they multiply further and destroy more lung tissue. Starting within 1 hour lowers the
chance of death and organ failure.

. Add vancomycin 15-20 mg/kg IV every 8-12 hours OR linezolid 600 mg IV every 12 hours if

the patient has risk factors for MRSA (prior MRSA, recent broad antibiotics, severe sepsis,
or high local MRSA rates) — Vancomycin and linezolid kill MRSA, which the standard beta-
lactam antibiotics (like piperacillin-tazobactam and cefepime) cannot touch. Adding this
prevents treatment failure if MRSA is the culprit.

. Keep the head of the bed elevated 30-45 degrees at all times, perform oral care with

chlorhexidine 0.12% twice daily, and run spontaneous breathing trials every day to see if
the breathing tube can come out — Elevating the head uses gravity to stop spit from pooling
above the breathing tube and sliding down into the lungs. Chlorhexidine kills bacteria in
the mouth before they can travel down. Daily breathing trials get the tube out as soon as it
is safe, which stops new aspiration events.

. Narrow antibiotics once culture results return (usually by day 2 or 3) to target the specific

bacteria identified, and plan a total course of 7 days (or 8 days for Pseudomonas) —
Switching from broad antibiotics to one or two narrow ones Kkills the real germ while
lowering the risk of antibiotic resistance, kidney toxicity, liver toxicity, and C. difficile
diarrhea. Stopping at 7 days prevents overtreatment.
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5. Order a CT scan of the chest if the patient is not getting better after 48-72 hours of
antibiotics, to look for lung abscess, empyema (pus around the lung), or other complications
- Finding a walled-off pocket of pus (abscess) or fluid around the lung (empyema) explains
why antibiotics alone are not working. Both may need drainage with a needle or chest tube
to clear the infection.

Your top priorities at the bedside

1. Keep the head of the bed elevated 30 to 45 degrees at all times unless a medical reason
prevents it — why: Gravity keeps stomach contents and oral secretions from sliding down
the esophagus (food tube) into the trachea (windpipe) and lungs. This single step cuts VAP
risk by 30 percent because aspiration causes most ventilator pneumonia.

2. Perform oral care with chlorhexidine 0.12% solution swabs or rinse twice daily, morning
and evening — why: Chlorhexidine (an antiseptic) kills bacteria in the mouth that form
biofilm (sticky germ layer) on teeth and tongue. Without oral care, these bacteria multiply
and get breathed into the lungs with each breath, seeding pneumonia.

3. Administer the first dose of antibiotics within 1 hour of pneumonia diagnosis, using
piperacillin-tazobactam 4.5 g IV every 6 hours OR cefepime 2 g IV every 8 hours as ordered
— why: Early antibiotics lower mortality (death rate) because bacterial pneumonia causes
sepsis fast. Every hour of delay increases death risk. Piperacillin-tazobactam and cefepime
are broad-spectrum (cover many germs) to hit Pseudomonas and other hospital bacteria
before culture results return.
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