MALDEK
CONDITION CATALOG - CLINICAL REASONING

C - C Difficile Infection

C. difficile takes over the colon when antibiotics kill the good bacteria that
normally keep it in check.

THE STORY IN ONE SENTENCE

C. difficile takes over the colon when antibiotics kill the good bacteria that normally keep
it in check.

“C. difficile infection is colon swelling caused by a bacterial toxin that gets out of control after
antibiotics clear the way.”

Normal anatomy — the body's job

Your colon is lined with a thick carpet of hundreds of species of bacteria—together they form a
living shield that crowds out dangerous germs, helps digest fiber, makes vitamins like K and
some B vitamins, and keeps the immune system calm. This crowd is called the gut microbiome
(the community of tiny living things in your intestines). When the microbiome is healthy and
diverse, C. difficile spores that land in the colon stay dormant (asleep) because there is no
room or food for them to grow. Keep that picture in your head—every finding you see in C.
difficile infection is what happens when that protective crowd is suddenly gone.

BODY'S JOB

The normal job of the gut microbiome is colonization resistance—the good bacteria take up
all the space and nutrients so that dangerous bacteria cannot get a foothold. Think of it
like a full parking lot: if every spot is taken by friendly cars, the troublemaker has nowhere
to park. The lining of the colon also makes a thick layer of mucus and tight seals between
cells to keep bacteria and toxins out of the bloodstream. All of this keeps your colon
healthy, your stool formed, and your immune system quiet.

1. Hundreds of bacterial species live on the colon lining, eating fiber and making a protective
film.

2. They crowd out dangerous germs, including C. difficile spores that may have been
swallowed.
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3. The colon lining stays intact, absorbs water from stool, and keeps toxins from leaking into
the blood.

4. The immune cells in the colon wall stay calm because the good bacteria send calming
signals.

5. Stool moves smoothly, formed and regular, without excess fluid or inflammation.

What breaks

The break is simple: an antibiotic (especially clindamycin, fluoroquinolones like ciprofloxacin,
cephalosporins, or penicillins) kills off much of the protective bacterial crowd in the colon. C.
difficile spores—which survived because spores are nearly indestructible—wake up, sprout into
active bacteria, and multiply wildly in the now-empty colon. These bacteria pour out two
toxins, toxin A and toxin B, that rip apart the cells lining the colon, break the tight seals
between cells, and trigger a massive immune alarm. Fluid leaks into the colon, white blood
cells flood the tissue, and the lining becomes raw and inflamed. That single upstream break—
loss of colonization resistance—explains every downstream finding: watery diarrhea, fever,
belly pain, high white blood cell count, and in severe cases, a paralyzed or perforated colon.

CLINICAL TERM

Antibiotic-associated disruption of the colonic microbiome permits germination and
overgrowth of toxigenic Clostridioides difficile, with subsequent release of toxin A (an
enterotoxin) and toxin B (a cytotoxin). These toxins bind to colonocyte receptors, disrupt
the actin cytoskeleton, cause cell death and tight-junction breakdown, and trigger
neutrophil infiltration and cytokine release. The result is pseudomembranous colitis
(visible as yellow-white plaques of fibrin, mucus, and dead cells on colonoscopy) or non-
pseudomembranous colitis, manifesting as secretory diarrhea, systemic inflammation, and
—in fulminant cases—a stalled gut (ileus), toxic megacolon, perforation, or septic shock.

How the body compensates

At first, the body tries to wall off the infection and keep vital signs stable—fever rises to help
immune cells work faster, white blood cells pour into the blood and colon to fight the toxins,
and the colon tries to flush out the toxins with diarrhea. For a while, blood pressure and heart
rate may look okay because the body is compensating. But C. difficile toxins keep pouring out,
the colon keeps losing fluid, and inflammation keeps building. The danger is that the body can
look stable right up until it tips into shock, megacolon, or perforation—so you must watch the
trend (is diarrhea increasing? is belly pain worsening? are white blood cells climbing?) not just
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one snapshot. Once the colon wall is too damaged or the infection spills into the bloodstream,

the window to save the patient narrows fast.

1.

{'step': 'Fever and high white blood cell count try to fight the infection', 'why': 'The immune
system raises body temperature to help white blood cells move faster and work better, and
pours extra white blood cells into the blood and colon to surround and kill C. difficile and
clear dead tissue.'}

. {'step': 'Diarrhea tries to flush toxins and bacteria out of the colon', 'why': 'The damaged

colon lining leaks fluid into the stool, and the colon contracts rapidly to push the toxins and
bacteria out—Ilike flushing a dirty pipe.'}

. {'step': 'Pain signals you to rest and protect the belly', 'why': 'Nerve endings in the inflamed

colon and belly lining send pain signals to the brain, which should make you stop eating and
rest so the colon can heal.'}

. {'step': 'The heart rate may rise to keep blood pressure normal despite fluid loss', 'why":

'Diarrhea pulls water and salt out of the body, so the heart beats faster to keep blood
circulating to the brain and kidneys—this is compensation, not stability.'}

. {'step': "The colon may stop moving (ileus) to try to 'rest' and prevent more injury", 'why':

'In severe cases, the colon muscle becomes so inflamed and exhausted that it stops
contracting—an attempt to avoid tearing, but it traps toxins and gas inside, worsening the
swelling.'}

. {'step': 'Watch for the crash point: rising lactate, dropping blood pressure, or a rigid,

distended belly', '‘why': 'These signs mean the colon is dying, tearing, or spilling bacteria
into the bloodstream—once you reach this point, surgery may be the only option and the
chance of death climbs steeply.'}

Domino effect

1.

Antibiotics kill the protective bacterial crowd in the colon — Broad-spectrum antibiotics
wipe out many species of good bacteria that normally take up all the space and nutrients,
leaving the colon open and vulnerable.

. C. difficile spores wake up and multiply wildly — With the competition gone, dormant C.

difficile spores sprout into active bacteria, divide rapidly, and form a thick carpet on the
colon lining—now there is no one to stop them.

. The bacteria release toxin A and toxin B into the colon — These two toxins are the weapons

—they bind to the cells lining the colon, break open the cell skeleton, kill the cells, and rip
apart the seals between cells.

. The colon lining leaks fluid, causing watery diarrhea — With the barrier broken, water and

salt pour from the blood into the colon and come out as watery, foul-smelling diarrhea—
sometimes ten to twenty bowel movements a day.
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5. White blood cells flood the colon and bloodstream, causing fever and high WBC count —
The immune system detects dying cells and toxins, so it sends waves of white blood cells to
fight—this triggers fever (the thermostat goes up to help immune cells) and raises the white
blood cell count in the blood, sometimes to 20,000 or 30,000 (normal is 4,000-11,000).

6. The belly becomes tender and crampy — Inflammation stretches and irritates the colon wall
and the lining of the belly cavity (peritoneum), sending sharp pain signals with every wave
of muscle contraction.

7. In severe cases, the colon swells huge (toxic megacolon) or tears open (perforation) —
When toxin damage is overwhelming, the colon muscle stops working (ileus), gas and fluid
build up inside, the colon stretches to twice normal size, and the thin, damaged wall may
tear—spilling bacteria and stool into the belly cavity and bloodstream.

8. Shock, organ failure, and death can follow if untreated — Bacteria and toxins in the
bloodstream trigger septic shock (blood pressure drops, organs fail), and the body can no
longer compensate—this is the final crash point, often requiring emergency surgery to
remove the dying colon.

Symptoms - what the patient feels, and why

» Watery diarrhea (three or more loose stools in 24 hours): The toxins made by C. difficile
damage the lining of the colon (large intestine), making it leak water and unable to hold
onto stool.

* Cramping belly pain: The colon gets inflamed and irritated from the toxins, causing it to
squeeze and spasm, which creates pain.

» Fever (temperature over 100.4°F or 38°C): The body's immune system turns up its
temperature to fight the infection, like turning on an alarm to battle the invading bacteria.

* Loss of appetite or nausea: The inflamed gut sends signals to the brain that something is
wrong, making you not want to eat and sometimes feel sick to your stomach.

* Blood or pus in the stool: Severe inflammation and damage to the colon lining causes tiny
blood vessels to break and white blood cells (pus) to leak into the stool.

* Very high white blood cell count (over 15,000 cells per microliter): The body makes extra
white blood cells (infection-fighting cells) when it detects a serious infection, flooding the
bloodstream with these defenders.

» Severe belly tenderness or swelling: The colon can become so swollen and inflamed that it
stretches and becomes very painful to touch, sometimes even risking a tear in the intestine
wall.

* Dehydration (dry mouth, dizziness, less urine): Losing so much water through diarrhea
drains the body's fluid stores, like a bucket with a hole in the bottom losing water faster
than it can be refilled.
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Focused exam

* Watery diarrhea, three or more loose stools per day, sometimes with mucus or blood: C.
difficile toxin burns holes in the colon lining, causing the colon to leak fluid. The more
stools per day, the more toxin is damaging the colon wall. This is the direct sign of active
infection.

» Fever, usually 38-39°C (100.4-102.2°F): The immune system sees colon damage and raises
body temperature to fight the toxin and inflammation. Fever tells you the body is
responding — it is not the problem itself, but a sign the colon is under attack.

* Lower belly tenderness when you press gently: The colon is swollen and irritated by toxin.
When you press the lower belly, it hurts because the colon wall is inflamed — this is colitis,
which means the colon is swollen and angry.

* Recent antibiotic use within the past 8 weeks: Antibiotics kill the good bacteria that
normally live in the gut and keep C. difficile in check. Without good bacteria, C. difficile
spores (sleeping forms) wake up and grow freely. No antibiotic history should make you
question whether this is truly C. difficile.

* White blood cell count above 15,000 cells per microliter: The immune system floods the
bloodstream with white blood cells to fight the colon damage. A count above 15,000 is a red
flag that the infection is severe and the body is in high-stress mode.

* Soft belly with no rigidity or rebound (unless fulminant disease): In typical C. difficile, the
belly is tender but not rock-hard. A rigid, board-like belly means the colon may have torn
(perforated), spilling stool into the abdomen. That is a life-threatening emergency.

Diagnostics - every test answers a question

* Stool PCR (polymerase chain reaction) for C. difficile toxin genes — Is C. difficile DNA
present in the stool, meaning the bacteria is there and capable of making toxin?

* Stool toxin EIA (enzyme immunoassay for toxins A and B) — Is there actual C. difficile toxin
in the stool right now, actively damaging the colon?

e Complete blood count (CBC) with white blood cell count and differential - How hard is the
immune system working, and is the infection severe?

* Serum creatinine — Are the kidneys shutting down from dehydration or shock?

* Serum lactate — Are the body's cells running out of oxygen, signaling shock or organ
failure?

* CT scan of the abdomen and pelvis (if severe disease is suspected) — Is the colon
dangerously swollen, or has it torn (perforated)?
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Treatment logic

* Stop the offending antibiotic immediately (if still being given) — Removes the trigger that
killed the good bacteria. Without antibiotics continuing to suppress them, the good bacteria
can start growing back and compete with C. difficile, helping push it out.

* Give oral vancomycin 125 mg four times daily for 10 days (first-line for non-severe to severe
infection) = Vancomycin stays in the colon and kills C. difficile bacteria directly where they
live, stopping new toxin production. The colon lining can then begin to heal.

* Give oral fidaxomicin 200 mg twice daily for 10 days (alternative first-line; lower recurrence
rate) — Kills C. difficile like vancomycin but spares more good bacteria, leading to fewer
recurrences (15% vs 25% with vancomycin). It is narrow-spectrum, so it does less collateral
damage.

* Add IV metronidazole 500 mg every 8 hours if fulminant disease (ileus, megacolon, low
blood pressure (hypotension), or WBC > 25,000) — Reaches the bloodstream and colon wall
when the colon is so damaged it cannot move oral medicine through. This provides
coverage from the inside out, preventing toxin from entering the bloodstream and causing
septic shock.

* Give IV fluids (normal saline or lactated Ringer's) and replace electrolytes (potassium,
magnesium) — Restores blood volume lost in watery diarrhea, keeping blood pressure
stable, the heart pumping, and the kidneys filtering. Replaces electrolytes so muscles and
nerves can work properly.

* For first recurrence: give vancomycin taper (decreasing dose over 6 weeks) or fidaxomicin;
for second recurrence: consider fecal microbiota transplant (FMT) or bezlotoxumab
infusion = Vancomycin taper slowly reduces antibiotic pressure, letting good bacteria
recover. FMT directly replants a healthy bacteria community, crowding out C. difficile.
Bezlotoxumab (a monoclonal antibody) blocks toxin B, preventing damage even if spores
wake up.

* Emergency colectomy (surgical removal of the colon) for fulminant disease with
perforation, megacolon not improving in 24-48 hours, or refractory shock — Removes the
source of toxin and dying tissue, stopping toxin from poisoning the bloodstream. This can
pull the patient out of septic shock and save their life when all medical treatment has failed.
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Medications

Vancomycin (oral) - Glycopeptide antibiotic

Vancomycin stays inside the intestines (colon) and kills the C. difficile bacteria directly. It
blocks the bacteria from building their protective cell walls, so the bacteria fall apart and die.
This stops the bacteria from making the toxins (poisons) that damage the colon lining.

. You swallow the vancomycin pill or liquid.

. The drug stays in your intestines and is not absorbed into your bloodstream.

. Vancomycin attaches to the cell wall of C. difficile bacteria.

_ W N

. It blocks the bacteria from finishing their cell wall, like stopping construction of a
protective wall.

o1

. Without a complete wall, the bacteria break open and die.

6. Fewer live C. difficile means less toxin is made, so your colon can start to heal.

SAFETY WATCH

Watch for belly pain or worsening diarrhea that does not improve after a few days. - Rare
allergic reactions (rash, itching, swelling). - If the infection comes back after treatment
stops, tell your doctor right away—recurrence happens in about 20-30% of cases.

Fidaxomicin (oral) - Macrolide antibiotic (narrow-spectrum)

Fidaxomicin kills C. difficile bacteria in the colon by stopping them from making the proteins

they need to survive. It is very selective—it targets C. difficile much more than your normal

good gut bacteria, so it helps the healthy bacteria recover faster. This lowers the chance the

infection will come back.

1. You swallow the fidaxomicin pill.

2. The drug stays in your intestines and does not enter your bloodstream.

3. Fidaxomicin blocks an enzyme (a protein machine) called RNA polymerase inside C.
difficile.

4. Without this enzyme, the bacteria cannot read their DNA instructions to make new
proteins.

5. The bacteria cannot grow or multiply, so they die.

6. Because fidaxomicin is very specific to C. difficile, your normal gut bacteria are less harmed
and can bounce back more quickly, which protects you from getting the infection again.
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SAFETY WATCH

Watch for nausea or belly pain. - Rare allergic reactions (rash, itching). - Fidaxomicin is
more expensive than vancomycin, so insurance coverage may vary. - If diarrhea does not
improve after a few days or gets worse, contact your doctor.

Metronidazole (oral or IV) - Nitroimidazole antibiotic

Metronidazole enters C. difficile bacteria and damages their DNA (the instruction manual
inside the bacteria). This kills the bacteria. However, metronidazole is now used only as a
second choice or add-on in severe cases, because studies show vancomycin and fidaxomicin
work better and cause fewer recurrences.

1. You take metronidazole by mouth, or it is given through an IV into your vein.
2. The drug enters C. difficile bacteria in the colon.

3. Inside the bacteria, metronidazole is changed into a toxic form that breaks the bacteria's
DNA.

4. Without working DNA, the bacteria cannot survive and they die.

5. Fewer bacteria means less toxin production and less colon damage.

SAFETY WATCH
Avoid alcohol completely while taking metronidazole and for 3 days after stopping—mixing
them can cause severe nausea, vomiting, fast heartbeat, and flushing. - Watch for tingling
or numbness in hands or feet (nerve damage, rare but serious if used long-term). - Metallic
taste in your mouth is common. - Nausea or stomach upset. - If symptoms worsen or do not
improve in 3-5 days, call your doctor.

Bezlotoxumab (IV, one-time infusion) - Monoclonal antibody (not an antibiotic)

Bezlotoxumab is a lab-made antibody (a protein that sticks to and blocks a toxin). It attaches to
toxin B, one of the two main poisons made by C. difficile, and stops the toxin from damaging
your colon cells. It does NOT kill the bacteria—it just neutralizes the poison. It is used along
with an antibiotic (like vancomycin or fidaxomicin) to lower the chance of the infection coming
back, especially in people at high risk for recurrence.

1. You receive bezlotoxumab as a one-time infusion through an IV (over about 60 minutes).
2. The antibody travels in your bloodstream and reaches the colon lining.

3. When C. difficile bacteria release toxin B, bezlotoxumab grabs onto the toxin like a lock-
and-key.
4. The toxin is now blocked and cannot enter or harm your colon cells.

5. Your colon lining is protected from further damage while the antibiotic kills the bacteria.
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6. The antibody stays in your system for weeks, giving ongoing protection during the recovery
period.

SAFETY WATCH

Watch for allergic or infusion reactions during or shortly after the infusion (rash, itching,
trouble breathing, chest tightness)—stay in the clinic for monitoring. - Heart failure can
worsen in people who already have heart problems—discuss your heart history with your
doctor before using this drug. - Nausea, headache, or belly pain can occur. - Not for
children—studied and approved only for adults.

Fecal microbiota transplant (FMT) - Live biologic therapy (not a traditional
drug)

FMT puts healthy bacteria from a donor's stool into your colon. These good bacteria re-
colonize (move in and grow in) your gut, crowding out C. difficile and restoring the normal
balance. This stops C. difficile from taking over again. FMT is used for recurrent C. difficile
infection (when the infection keeps coming back after antibiotic treatment).

1. A healthy donor's stool is carefully screened for infections and processed in a lab.

2. The processed stool (containing millions of healthy bacteria) is delivered into your colon—
either by colonoscopy (scope through the rectum), enema, or sometimes a capsule you
swallow.

3. The donor bacteria spread out and settle in your colon lining.
4. They compete with C. difficile for food and space, making it hard for C. difficile to grow.

5. The diverse community of healthy bacteria also restores normal immune balance and
digestion.

6. Within days to weeks, your gut ecosystem shifts back to a healthy state, and C. difficile can
no longer dominate.

SAFETY WATCH

Rare risk of transmitting an infection from the donor—all donors are carefully screened,
but no test is perfect. - Cramping, bloating, or mild diarrhea right after the procedure is
common and usually goes away quickly. - Very rare reports of serious infections or
reactions, especially in people with weakened immune systems. - Long-term effects on
metabolism and immunity are still being studied—FMT changes your gut bacteria
permanently. - If you develop fever, severe belly pain, or bloody diarrhea after FMT,
contact your doctor right away.
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Red flags

» White blood cell count over 15,000 (sign of severe infection)

* Kidney injury or creatinine rising to 1.5 times baseline (kidneys shutting down from

dehydration or toxins)

» Lactate over 2.2 mmol/L (sign the body's tissues aren't getting enough oxygen)
* Severe belly pain, rigid abdomen, or signs the colon might be tearing or bursting

* Low blood pressure or signs of shock (body can't keep blood flowing properly)

Nursing priorities

1.

Place patient on contact precautions with gown and gloves for all room entry, and use soap
and water hand hygiene instead of alcohol gel — Alcohol hand sanitizer does not kill C.
difficile spores (dormant bacteria forms); only soap and water physically removes spores
from hands and prevents spread to other patients

. Monitor vital signs every 4 hours and watch for fever over 100.4°F, heart rate over 100, or

blood pressure dropping below 90 systolic — Fever and fast heart rate signal worsening
infection; low blood pressure means the body is going into septic shock from toxins and
needs immediate IV fluids and possible ICU transfer

. Track and document every bowel movement including consistency, amount, and presence of

blood or mucus — Stool frequency and character show if treatment is working; sudden
decrease in diarrhea with worsening belly pain may mean a stalled gut (ileus) (paralyzed
bowel) or toxic megacolon, not improvement

. Measure intake and output strictly, and give IV normal saline to replace fluid losses if

patient cannot drink enough or shows signs of dehydration — Severe diarrhea causes
hypovolemia (low blood volume) and prerenal acute kidney injury when kidneys do not get
enough blood flow; early fluid replacement prevents kidney damage and shock

. Give oral vancomycin or fidaxomicin exactly on time and ensure patient swallows the

medicine, not given through IV — Oral vancomycin stays in the colon where C. difficile
lives; IV vancomycin does not reach the colon lumen (inside space) in high enough amounts
to kill the bacteria

. Assess abdomen every shift for increasing pain, distension, rigidity, or absent bowel sounds

— A swollen hard belly with no bowel sounds suggests toxic megacolon or perforation; the
colon wall becomes thin from inflammation and can tear, spilling stool into the abdomen
and causing peritonitis (life-threatening abdominal infection)
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7. Check daily lab work for white blood cell count, creatinine, and lactate if ordered — White
count over 15,000 or rising creatinine marks severe disease; lactate over 2.2 mmol/L. means
tissues are not getting enough oxygen from poor blood flow and signals need for ICU care
and possible surgery

8. Stop unnecessary antibiotics immediately after discussing with the provider, and avoid
antidiarrheal medicines like loperamide — Continuing the antibiotic that caused C. difficile
lets the bad bacteria keep growing; antidiarrheals slow the colon and trap toxins inside,
increasing risk of toxic megacolon

Sources

 IDSA/SHEA C. difficile Infection Guideline 2021
e CDC C. difficile Infection Information
e Cochrane Review on C. difficile Treatment

* American Journal of Gastroenterology Clinical Guidelines

Last reviewed: 2026-07-07
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