MALDEK
CONDITION CATALOG - CLINICAL REASONING

CAUTI Prevention

Most bladder-catheter infections can be stopped before they start.

THE STORY IN ONE SENTENCE

Most bladder-catheter infections can be stopped before they start.

“Stop catheter-caused bladder infections by only using catheters when truly needed, removing
them as soon as possible, placing them with clean hands and sterile technique, and keeping the
drainage bag sealed and closed.”

Normal anatomy — the body's job

The bladder is a balloon-like bag that sits low in your belly and stores urine until you're ready
to pee. Normally, nothing goes inside it except urine flowing down from the kidneys. The
bladder empties completely through a tube called the urethra, and then it's empty and closed
again—no foreign objects, no open doors for germs.

BODY'S JOB

The bladder's job is to hold urine safely and sterile (germ-free) until you decide to empty it.
The urethra (the exit tube) has a tight muscle at the bottom that stays closed most of the
time, blocking germs from climbing up. Urine itself is sterile when it leaves the kidneys,
and the bladder lining makes a slippery mucus layer that helps keep bacteria from
sticking. Every time you pee, you flush out any germs that tried to sneak in. This system
works perfectly when the bladder stays closed and empties on its own.

1. Kidneys filter your blood and make urine, one drop at a time.
2. Urine flows down two narrow tubes (ureters) into the bladder.

3. The bladder stretches like a balloon as it fills—it can hold about two cups (500 mL)
comfortably.

4. When the bladder is full, nerves send a signal to your brain: 'Time to pee.'

5. You relax the tight muscle at the bottom (sphincter), the bladder squeezes, and urine
rushes out through the urethra.

6. The bladder empties completely, the sphincter closes tight again, and the cycle starts over.
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7. Because the system is closed, sterile urine and a smooth lining, bacteria have almost no
chance to take hold.

What breaks

When a catheter is placed into the bladder and left there, the body's natural defenses break
down. The catheter is a highway for germs to travel up into a space that should be sterile.
Problems happen in four main ways: the catheter wasn't truly needed in the first place, it was
put in without perfect clean technique, it's left in too many days, or someone opens the closed
drainage system and lets outside air (and germs) in.

CLINICAL TERM

Catheter-associated urinary tract infection (CAUTI) is an infection of the bladder or
kidneys that occurs in a patient who has (or recently had) an indwelling urinary catheter.
The root cause is almost always one or more breaks in sterile technique or unnecessary
catheter use: non-indicated placement, contaminated insertion, prolonged dwell time (days
to weeks), or breach of the closed drainage system. These breaks allow bacteria—most
commonly *Escherichia coli*, *Klebsiella*, *Pseudomonas*, *Enterococcus*, or *Candida*
—to ascend the catheter or enter through the catheter-bag junction, colonize the catheter
surface as biofilm within 24 hours, and then invade the bladder mucosa.

How the body compensates

The body's first response to bacteria in the bladder is to send white blood cells (infection
fighters) into the urine and to trigger inflammation (swelling, redness, heat) to try to wall off
the invaders. For a while, vital signs may look normal because the infection is still local. But if
the infection isn't caught and the catheter isn't removed, bacteria can break through the
bladder wall into the bloodstream, causing sepsis (blood infection), which can crash blood
pressure and oxygen delivery in hours. The danger zone is the silent middle—when the patient
feels tired or has mild fever but labs and vital signs haven't tipped yet. That's the window to
act.

1. Within hours of catheter insertion, bacteria stick to the catheter and start building biofilm—
a slimy layer that shields them from the immune system.

2. The bladder lining becomes irritated and inflamed. The patient may feel an urge to pee
even though the catheter is draining urine, or feel pain low in the belly.

3. White blood cells flood into the urine, making it cloudy or foul-smelling. The body raises its
core temperature (fever, often 100.4 °F / 38 °C or higher) to slow bacterial growth.

4. For the first day or two, blood pressure, heart rate, and oxygen levels may stay normal—this
is the body compensating. The patient looks stable, but infection is silently spreading.
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5. If the catheter stays in and the infection isn't treated, bacteria multiply faster than the
immune system can kill them. Some bacteria break through the bladder wall into the
bloodstream.

6. Once bacteria enter the blood (bacteremia), the body's inflammatory response goes system-
wide: blood vessels dilate, blood pressure drops, heart races, and organs don't get enough
oxygen (sepsis). This can progress to septic shock within hours—a life-threatening crash.

7. The key is to recognize the early, quiet signs (low belly pain, new confusion in an older
adult, mild fever, cloudy urine) and act before vital signs collapse. Once septic shock
begins, even with treatment, the risk of death or lasting organ damage climbs sharply.

Domino effect

1. A catheter is placed into the bladder, creating an open highway from the outside world into
a space that should be sterile. — The moment the catheter passes through the urethra, it
breaks the body's natural barrier. Bacteria from the skin, the catheter surface, or the air
can now ride the tube directly into the bladder, bypassing all the normal defenses (tight
sphincter, flushing urine, slippery mucus).

2. Within 24 hours, bacteria stick to the catheter and form a biofilm—a slimy, protective layer.
— Bacteria are experts at clinging to plastic. Once they land on the catheter, they glue
themselves down and build a slimy shield (biofilm) that white blood cells and even
antibiotics struggle to penetrate. This biofilm becomes a safe home base for bacteria to
multiply.

3. Each day the catheter stays in, the biofilm grows thicker and more bacteria colonize the
urine; infection risk climbs 3 to 7 percent per day. — The longer the catheter sits, the more
bacteria pile on. Colonization (bacteria present but no symptoms) can flip into infection
(bacteria invading tissue and causing fever, pain, or confusion) at any moment. After one
week, nearly every catheter is colonized; by two weeks, infection is almost guaranteed if
the catheter isn't removed.

4. Bacteria irritate the bladder lining, triggering inflammation: pain, urge to urinate, cloudy or
foul-smelling urine, and fever. — The bladder's immune cells recognize the invaders and
release chemicals that cause swelling, redness, and heat (inflammation). Blood vessels
dilate to bring more white blood cells to the fight. This inflammation is what causes the
classic symptoms: burning pain low in the belly, cloudy urine full of white blood cells, and
fever as the body tries to slow bacterial growth.
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5. If the infection isn't treated and the catheter isn't removed, bacteria break through the
bladder wall into the bloodstream, causing bacteremia and sepsis. — Once bacterial
numbers overwhelm local defenses, some bacteria punch through the thin bladder lining
into nearby blood vessels. Now the infection is no longer local—it's systemic. The
bloodstream carries bacteria to every organ, and the body's inflammatory response goes
into overdrive, dilating blood vessels everywhere, dropping blood pressure, and starving
organs of oxygen.

6. Sepsis can progress to septic shock: dangerously low blood pressure, confusion, fast heart
rate, and organ failure, which can be fatal within hours. — In septic shock, widespread
inflammation makes blood vessels leaky and floppy. Blood pressure crashes, the heart races
to try to keep up, but organs (brain, kidneys, lungs) don't get enough oxygen. Kidneys stop
making urine, the brain becomes confused or unresponsive, and lungs may fill with fluid.
Even with antibiotics and IV fluids, septic shock kills 20 to 40 percent of patients.

7. Trace it backward: every one of these dominoes—fever, cloudy urine, sepsis—points to the
same root cause: a catheter that either shouldn't be there, was placed dirty, stayed in too
long, or had its closed system opened. — When you see a patient with a catheter and new
fever or confusion, don't just treat the symptoms. Ask: Why is this catheter still in? Was it
placed with perfect sterile technique? Has the drainage bag been disconnected or touched
the floor? Removing the catheter as soon as it's no longer needed is the single most
powerful step to stop the infection and prevent the dominoes from falling further.

Symptoms - what the patient feels, and why

* A catheter that stays in place longer than needed: Every extra day a tube sits in the bladder
gives bacteria more time to climb up the tube and multiply. The longer it stays, the higher
the chance of infection—like leaving a door open for germs.

* Catheter placed without a clear medical reason: Using a catheter just for convenience (like
when a nurse is too busy to help someone walk to the bathroom) puts the patient at risk for
infection without any real benefit. It's an unnecessary open pathway for bacteria.

* Bag hanging above the level of the bladder: If the urine collection bag is higher than the
bladder, gravity can push urine—and any bacteria in it—back up into the bladder, spreading
infection. The bag must always stay below the bladder.

* Touching the catheter or bag without clean hands: Hands carry bacteria. If healthcare
workers or visitors touch the catheter, tubing, or drainage bag without washing hands first,
germs transfer directly into the system and can travel up to the bladder.

* Breaking the closed system (disconnecting tube from bag): The catheter system is designed
to be sealed. Opening it—even briefly—lets outside air and bacteria sneak in. Each break in
the connection is a new chance for infection.
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* Not cleaning the area around the catheter daily: Bacteria naturally live on skin. Without
gentle daily washing of the area where the catheter enters the body, those bacteria can
crawl along the outside of the tube into the bladder.

* Urine bag touching the floor: Floors are covered in germs. If the bag touches the floor,
bacteria can jump onto the bag and work their way up through the system into the bladder.

* No daily review by the care team asking 'Do we still need this catheter?': Without a daily
reminder, catheters are often forgotten and left in too long. A simple daily check ensures
the tube is removed as soon as it's no longer medically necessary, cutting infection risk.

Focused exam

* Indwelling urinary catheter in place for more than 2 days without a daily documented need
reassessment: Every day a catheter stays in when it is not needed, infection risk climbs 3 to
7 percent. The number-one way to prevent CAUTI (a bladder infection caused by the
catheter) is to remove the catheter as soon as the reason for using it goes away. Daily
checks ask: does this patient still need this catheter today?

* Cloudy, bloody, or foul-smelling urine in the drainage bag: Cloudy urine means biofilm (a
slimy layer of bacteria) is growing on the inside of the catheter tube. Biofilm starts within
hours of placement. Once biofilm forms, bacteria multiply and can travel into the bladder,
starting an infection. This is an early warning sign.

* Drainage bag positioned at or above the level of the bladder: When the bag sits higher than
the bladder, gravity pulls urine backward up the tube into the bladder, carrying bacteria
with it. A closed system only works when urine flows one way — down — so the bag must
always hang below the bladder but never touch the floor.

* Redness, swelling, pus, or crust around the catheter insertion site at the urethra (the tube
that carries urine out of the body): Germs on the skin can climb up the outside of the
catheter into the bladder. Clean insertion using sterile gloves and supplies, plus gentle daily
cleaning with soap and water, stops this pathway. Dirty insertion or poor daily care opens
the door for infection.

» Fever (temperature 38.5°C or 101.3°F or higher) in a patient with an indwelling catheter:
Fever means the body is fighting an infection. In a catheterized patient, the catheter is the
most common source. Bacteria from biofilm can break into the bloodstream, causing sepsis
(blood poisoning). Remove the catheter immediately and check for infection.

* Break or disconnect in the closed drainage system (tubing separated, bag opened, or air
entered the system): A closed drainage system keeps bacteria out. The moment the system
breaks — bag disconnects, tubing is cut, or air flows in — bacteria flood into the bladder
within hours. The system must stay sealed from insertion to removal.
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Diagnostics - every test answers a question

e Bladder ultrasound scan (non-invasive bedside scan) — Is the bladder full of urine that the
patient cannot empty on their own?

* Urinalysis (UA) with microscopy — Are there white blood cells (infection fighters) or
bacteria in the urine, suggesting bladder infection?

* Urine culture and sensitivity - Which bacteria are causing the infection, and which
antibiotics will kill them?

* Blood culture (two sets from separate sites) — Has the bladder infection spread into the
bloodstream (bacteremia or sepsis)?

* Complete blood count (CBC) with differential — Is the white blood cell count high, showing
the body is fighting infection?

* Serum creatinine and blood urea nitrogen (BUN) — Are the kidneys still working, or has
infection or obstruction damaged them?

Treatment logic

* Remove the indwelling catheter as soon as it is no longer medically necessary (daily need
assessment) — Stops the clock on biofilm growth and infection risk. Each day without a
catheter eliminates the 3 to 7 percent daily infection risk. The single most effective way to
prevent CAUTI is to remove the catheter early.

» Use strict aseptic (sterile, germ-free) technique and trained staff only for catheter insertion
- Prevents bacteria from riding into the bladder on the catheter at the moment of
placement. Hand hygiene, sterile gloves, sterile drape, and single-use lubricant stop germs
before biofilm can start.

* Maintain a closed, sterile drainage system (catheter tube connected to collection bag below
bladder level) without breaks or disconnections — Keeps bacteria out of the bladder by
blocking the main pathway — air and contaminated fluid entering through the drainage
system. The bag must hang below the bladder but never touch the floor. Never disconnect
the tubing.

* Use bladder ultrasound scan or intermittent (straight, in-and-out) catheterization instead of
an indwelling catheter when the only reason is to measure urine output or check for
retention once — Eliminates the catheter entirely when continuous drainage is not needed.
No catheter means zero biofilm formation and zero daily infection risk. Bladder scan is non-
invasive; straight catheterization goes in and comes out immediately.

* Perform daily perineal hygiene (gentle cleaning of the area around the catheter with soap
and water) — Reduces bacteria on the skin that can climb up the outside of the catheter.
Clean the insertion site gently once daily as part of routine bathing; avoid harsh scrubbing
or antiseptics, which can irritate tissue.
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* Do NOT send urine for culture or urinalysis unless the patient has fever, new confusion,
flank pain, or other signs of infection — Stops the false-positive trap: catheterized urine
always grows bacteria (asymptomatic bacteriuria or colonization), but treating it with
antibiotics does not prevent symptomatic infection and drives antibiotic resistance. Only
test if symptoms appear.

* Do NOT use preventive (prophylactic) (preventive) antibiotics to stop CAUTI in catheterized
patients — Prevents antibiotic resistance. Antibiotics do not prevent CAUTI; they breed
resistant germs that are harder to kill when real infection arrives. CAUTI prevention is
about stopping the catheter from causing trouble, not covering it with pills.

Medications

Rule one: use catheters only when you have a good reason -

Rule two: put it in clean using trained staff. Rule three: use a closed bag below the bladder.
Rule four: check every day to remove it. Rule five: use bladder scan instead of catheter for
output if you can. Rule six: do not test catheter pee unless the patient has fever signs. Each
medicine on this list does a body job. Name the job before naming the drug. The medicine is
the tool, the broken step is the target. Avoid the reflex of one-symptom-one-drug. Match each
agent to catheters cause problems when not needed, left too long, put in dirty, or the closed
system breaks and the patients individual physiology.

Red flags

* Catheter left in place for days without anyone asking if it is still needed

* Catheter placed only for staff convenience, not for a clear medical reason (like measuring
urine output in a critically ill patient)

* Drainage bag hanging above bladder level or resting on the floor
* Tubing disconnected from the bag or catheter, breaking the closed sterile system

* No daily cleaning of the skin around where the catheter enters the body

Nursing priorities

1. Ask the care team every day if the catheter is still medically necessary and can be removed.
— Each day the catheter stays in, bacteria climb up the tube and multiply in the bladder.
Removing unneeded catheters is the most powerful way to prevent CAUTI.

2. Keep the urine collection bag below the level of the bladder at all times, but never let it
touch the floor. — Gravity pulls urine down and out. If the bag hangs too high, urine flows
backward into the bladder, carrying bacteria with it. A bag on the floor picks up germs from
the dirtiest hospital surface.
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3. Never disconnect the catheter tube from the drainage bag. Keep the closed system intact.
— The closed system forms a sterile barrier. Any break in the connection creates an open
door for bacteria to enter the bladder.

4. Perform hand hygiene with soap and water or alcohol gel before and after any contact with
the catheter or drainage system. — Hands carry millions of bacteria. Clean hands stop germ
transfer to the catheter, which is a direct pathway into the bladder.

5. Clean the skin around the catheter insertion site with plain soap and water during the daily
bath. Do not use antiseptic wipes or solutions for routine cleaning. — Soap and water
remove bacteria and body fluids without irritating the delicate urethra tissue. Harsh
antiseptics can cause skin breakdown and do not lower infection rates for daily care.

6. Make sure urine flows freely through the tubing by checking for kinks, twists, or loops that
trap urine. — Stagnant (still, pooled) urine in the tubing becomes a breeding ground for
bacteria. Free flow keeps bacteria from multiplying and moving up into the bladder.

7. Empty the drainage bag when it is two-thirds full using a clean container for each patient,
and avoid letting the drainage spout touch the container. — Overfull bags can pull on the
catheter, injure the urethra, and cause backward urine flow. Touching the spout to a dirty
container seeds bacteria back into the system.

8. Secure the catheter to the patient's thigh (for women) or lower abdomen (for men) with a
device or tape to prevent tugging and movement. — Movement of the catheter in and out of
the urethra creates tiny tears in the tissue, giving bacteria entry points and causing pain
and bleeding.

Sources

* SHEA/IDSA CAUTI Prevention Guideline 2014
* CDC Guidelines for Prevention of Catheter-Associated Urinary Tract Infections
* Cochrane systematic review on CAUTI prevention

* APIC Implementation Guide for CAUTI Prevention
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