MALDEK
CONDITION CATALOG - INFECTIOUS DISEASE

C - C Dift
C. difficile (a harmful germ) took over your gut after antibiotics wiped out the good
bacteria that normally keep it under control.

THE STORY IN ONE SENTENCE

C. difficile (a harmful germ) took over your gut after antibiotics wiped out the good
bacteria that normally keep it under control.

“C. difficile colitis happens when antibiotics kill the helpful bacteria in your gut, letting C.
difficile wake up, multiply, and release poisons that damage your colon lining — you treat it
with vancomycin by mouth or fidaxomicin by mouth.”

Normal anatomy — the body's job

Your colon (the last part of your intestine, also called the large bowel) is home to trillions of
helpful bacteria that live in a careful balance. These good bacteria do important jobs: they help
digest food, make vitamins, and crowd out harmful germs so they can't grow. Picture it like a
healthy garden where good plants fill every inch of soil, leaving no room for weeds.

BODY'S JOB

The good bacteria in your gut keep C. difficile spores (sleeping forms of the germ) from
waking up and multiplying. They do this by using up the nutrients C. difficile needs,
making the gut too acidic for it to thrive, and releasing natural chemicals that stop it from
growing. At the same time, your colon lining (a single layer of cells) acts like a protective
wall, keeping gut contents — including bacteria and toxins — safely inside the tube and
away from your bloodstream.

1. Imagine your colon as a long, muscular tube lined with a slippery, protective layer of cells.
2. Trillions of helpful bacteria coat that lining like a thick, living carpet.

3. They crowd out harmful germs, use up the food those germs need, and keep the
environment unfriendly to invaders.

4. The colon wall itself is a barrier — it absorbs water from stool and moves waste along with
rhythmic squeezes (peristalsis), but it never lets bacteria or toxins leak into your blood.
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5. C. difficile spores sit quietly in this crowded neighborhood, unable to wake up or grow
because the good bacteria outnumber them and starve them out.

What breaks

Antibiotics — especially fluoroquinolones (like ciprofloxacin or levofloxacin), clindamycin, and
cephalosporins (like ceftriaxone) — kill the good bacteria in your gut. With the good bacteria
gone, C. difficile spores wake up, multiply fast, and release two powerful toxins (A and B) that
punch holes in the cells lining your colon, causing inflammation, watery diarrhea, and
sometimes life-threatening damage.

CLINICAL TERM
Antibiotic-induced disruption of the normal colonic microbiota allows Clostridioides
difficile spores to germinate, proliferate, and produce toxins A (an enterotoxin) and toxin B
(a cytotoxin), which damage the intestinal epithelium and trigger an intense inflammatory
response.

How the body compensates

Your body tries to fight back by sending white blood cells to the colon, triggering fever, and
flushing out toxins with diarrhea. For a while, your blood pressure and heart rate may stay
normal even though the infection is worsening. This is the danger zone — you can look stable
on the surface while the colon is quietly being destroyed. The crash point to watch for is toxic
megacolon (colon balloons up), perforation (colon tears), or septic shock (infection spreads to
the blood and organs shut down). Once those happen, the window to save the patient closes
fast.

1. {'what': 'Diarrhea flushes out toxins', 'why': "The colon tries to wash away C. difficile and its
poisons by making watery stool — sometimes 10 to 15 times a day.'}

2. {'what': "White blood cells flood the colon', 'why': 'Your immune system sends infection-
fighting cells (neutrophils) to the damaged area, which is why your white blood cell count
shoots up (leukocytosis, often above 15,000).'}

3. {'what': 'Fever signals the immune response’, '‘why': 'Your body raises its temperature to
help kill bacteria and speed up the immune system, causing fever (often 101-103°F or
higher).'}

4. {'what'": 'Vital signs may stay normal at first', 'why': "Your heart and blood vessels
compensate by pumping harder and squeezing tighter to keep blood pressure steady, even
as inflammation worsens — this is the dangerous middle, because the team can miss how
sick you really are.'}
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5.

{'what': 'Watch for the crash point', 'why': 'If toxins paralyze the colon (ileus), it stops
moving and balloons up with gas (toxic megacolon, colon wider than 6 cm on X-ray). If the
wall tears (perforation), infected stool spills into the belly, causing peritonitis and septic
shock. Once these happen, surgery may be the only option, and survival drops fast.'}

. {'what': "Trend over time, not just one snapshot', 'why': 'A patient whose fever is climbing,

white count is rising, and belly is getting more tender is crashing — even if blood pressure
is normal right now. A stable patient on a downbhill slope is not really stable.'}

Domino effect

1.

Antibiotics kill the good gut bacteria. — Strong antibiotics — especially fluoroquinolones,
clindamycin, and cephalosporins — wipe out the helpful bacteria that normally crowd out C.
difficile, removing the natural defense that kept it asleep.

. C. difficile spores wake up and multiply. — With the good bacteria gone, C. difficile spores

germinate (wake up), turn into active bacteria, and multiply fast because there's no
competition for food or space in the colon.

. C. difficile releases toxins A and B. — The bacteria make two poisons: toxin A causes

inflammation and fluid to leak into the colon, and toxin B kills the cells lining the colon wall,
punching holes in the protective barrier.

. Colon lining is damaged, causing watery diarrhea, belly pain, and fever. — Dead and dying

colon cells let fluid pour into the gut (causing watery diarrhea), trigger pain receptors
(causing cramps), and signal the immune system to send white blood cells and raise body
temperature (causing fever and high white count).

. Pseudomembranes form on the colon lining. — Dead cells, white blood cells, and mucus

clump together into yellowish plaques (pseudomembranes) that stick to the colon wall — a
classic sign seen on colonoscopy.

. In severe cases, the colon stops moving (ileus) and balloons up (toxic megacolon). — Toxins

paralyze the muscles in the colon wall so it can't squeeze and move stool forward; gas and
fluid build up, stretching the colon dangerously wide (over 6 cm on X-ray), and blood flow to
the wall drops, starving the tissue.

. The colon wall may tear (perforation), spilling stool into the belly. — If the colon is

stretched too far or the wall is too damaged, it tears open, releasing bacteria and toxins
into the sterile abdominal cavity, causing peritonitis (belly infection) and septic shock.

. Septic shock: blood pressure drops, organs shut down, lactate rises. — Bacteria and toxins

in the bloodstream trigger a massive inflammatory response (sepsis), blood vessels leak and
dilate, blood pressure crashes, organs don't get enough oxygen, and cells switch to
anaerobic metabolism (making lactate build up) because they're suffocating — this is life-
threatening and requires ICU care and often emergency surgery.
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Symptoms - what the patient feels, and why

» Watery diarrhea (three or more loose stools in 24 hours): C. diff bacteria make toxins
(poisons) that damage the lining of the colon, so water and salts leak out into the bowel
instead of being absorbed back into the body.

* Cramping belly pain: The toxins inflame (irritate and swell) the wall of the colon, which
makes the muscle cramp and tighten as your gut tries to push things through.

* Fever (body temperature above 100.4°F or 38°C): Your immune system detects the
infection and releases chemicals that reset your body's thermostat higher to help fight the
bacteria.

* Loss of appetite and feeling sick to your stomach: Inflammation in the gut sends signals to
the brain that make you not want to eat, which is the body's way of resting the bowel
during infection.

* Blood or pus in the stool: Severe inflammation and toxin damage can break open tiny blood
vessels in the colon lining and create open sores that ooze blood and white blood cells
(pus).

* Swollen, tender belly (abdominal distention): In severe cases, the colon becomes so
inflamed that it swells up like a balloon and stops moving stool forward, trapping gas and
fluid inside.

» Fast heart rate (over 100 beats per minute at rest): Your heart speeds up to pump more
blood when you lose fluid through diarrhea or when infection stresses the body, trying to
keep your blood pressure stable.

* Low blood pressure and confusion: Severe infection and fluid loss can drop blood pressure
so low that not enough oxygen reaches the brain, causing confusion, and this signals that
toxins are overwhelming the body (a state called septic shock).

Focused exam

» Watery diarrhea, often profuse and more than 3 loose stools in 24 hours: C. difficile toxins
are damaging the colon lining, causing it to leak water into the stool. When diarrhea
happens more than 10 times a day, it means the toxin is attacking a large stretch of colon
and the body is losing dangerous amounts of fluid and salt.

* Belly pain and cramping, especially in the lower left side: C. difficile toxins inflame and
damage the colon wall, making it swell and hurt. Pain that gets worse or spreads means the
inflammation is moving deeper or wider in the colon.

» Fever over 100.4°F (38°C): Fever tells you the immune system has detected toxins leaking
through the damaged colon wall. In C. difficile infection, fever over 101.3°F (38.5°C) is a
red flag that the infection is severe.
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* White blood cell count over 15,000 cells per microliter: The body sends white blood cells to
fight the toxins in the colon. A count over 15,000—and especially over 20,000—means the
inflammation is severe and the colon is under heavy attack. This is one of the key markers
that separate mild from severe infection.

* Swollen, tender belly with decreased bowel sounds, or colon wider than 6 cm on imaging:
C. difficile toxins can paralyze the colon muscles, causing the colon to fill with gas and
balloon out (called toxic megacolon). A paralyzed, swollen colon can tear open and spill
bacteria into the belly, which is life-threatening.

* Recent antibiotic use in the past 3 months, especially fluoroquinolones, clindamycin,
cephalosporins, or penicillins: Antibiotics kill the normal good bacteria in the gut that keep
C. difficile from growing. Without this history, C. difficile infection is much less likely.
Knowing which antibiotic was used helps you see the root cause.

Diagnostics - every test answers a question

* Stool test for C. difficile toxin gene by PCR (polymerase chain reaction) — Is C. difficile
present and making toxin in the colon right now?

» Two-step stool test: GDH (glutamate dehydrogenase) enzyme test, then toxin EIA (enzyme
immunoassay) if GDH is positive — Is C. difficile in the colon, and is it making the toxins
that cause disease?

* Complete blood count (CBC) with white blood cell count and differential = How hard is the
immune system fighting, and is the infection severe?

* Serum creatinine and blood urea nitrogen (BUN) — Are the kidneys getting enough blood
flow, or is dehydration from diarrhea hurting them?

* Serum lactate — Are the body's tissues getting enough oxygen, or is infection causing
shock?

* CT scan of the abdomen and pelvis with IV contrast — Is the colon severely inflamed,
thickened, or dangerously swollen?

* Serum albumin - Is the colon leaking so much protein that the blood level is dropping?

Treatment logic

» Stop the antibiotic that triggered the infection (if medically safe to do so) — Stopping the
antibiotic lets the remaining good bacteria in the gut start growing back so they can
compete with C. difficile again. This removes the fuel that let C. difficile take over in the
first place.

* Give oral vancomycin 125 mg four times daily for 10 days for non-severe infection —
Vancomycin stays in the colon (it is not absorbed into the blood) and kills C. difficile
bacteria directly where they live. Most patients improve in 3 to 5 days.

educational use only - not a substitute for clinical judgment page 5 of 11



Maldek Condition Catalog - Infectious disease

Give oral fidaxomicin 200 mg twice daily for 10 days (alternative first-line, especially if high
risk for recurrence) — Fidaxomicin kills C. difficile but spares more of the normal gut
bacteria than vancomycin does, so recurrence rates are lower (about 15% versus 25% with
vancomycin). It works as well as vancomycin for curing the first episode.

For severe infection (white blood cell count =15,000 or creatinine =1.5 times baseline),
give oral vancomycin 125 mg four times daily; if very severe (shock, a stalled gut (ileus),
megacolon, or ICU care needed), increase to 500 mg four times daily — Higher-dose
vancomycin floods the colon with more antibiotic to fight the large C. difficile load. In
severe cases, this dose gives the colon the best chance to clear the toxin-producing bacteria
before complications happen.

For fulminant (life-threatening) infection—especially with a stalled gut (ileus), toxic
megacolon, or shock—add IV metronidazole 500 mg every 8 hours AND consider
vancomycin enemas (500 mg in 100-500 mL saline every 6 hours if a stalled gut present) —
When the gut is paralyzed, oral vancomycin cannot reach the colon. IV metronidazole
enters the inflamed colon through the bloodstream. Vancomycin enemas deliver antibiotic
directly from below. Together, they attack C. difficile from both directions.

For first recurrence, use oral fidaxomicin 200 mg twice daily for 10 days, OR use a tapered
and pulsed vancomycin regimen (125 mg four times daily for 10-14 days, then twice daily
for a week, then once daily for a week, then once every 2-3 days for 2-8 weeks) —
Fidaxomicin lowers the chance of another recurrence. The tapered vancomycin regimen
slowly weans off the antibiotic so normal bacteria have time to grow back and keep C.
difficile suppressed.

For second or later recurrence, consider fecal microbiota transplant (FMT, putting stool
from a healthy donor into the patient's colon), OR give bezlotoxumab IV (a single 10 mg/kg
infusion during antibiotic treatment) - FMT restores a full community of healthy bacteria
to the colon, which crowds out C. difficile and stops recurrences in about 80-90% of
patients. Bezlotoxumab is an antibody that binds and neutralizes C. difficile toxin B,
reducing recurrence by about 40%.

Use contact precautions in the hospital: gloves and gown for all contact, and wash hands
with soap and water (not alcohol gel, because alcohol does not kill C. difficile spores) —
Prevents C. difficile spores on the patient's skin, bed rails, and bathroom from spreading to
other patients and staff. Soap and water physically wash spores off hands; alcohol just
pushes them around.
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Medications

Vancomycin (oral) - Glycopeptide antibiotic

Vancomycin stays in your intestines (it is not absorbed into your bloodstream from the gut) and
kills C. diff bacteria by breaking down their cell walls. When the cell wall falls apart, the
bacteria die. This lets the good bacteria in your colon recover and take back control.

. You swallow the capsule or liquid.

. Vancomycin travels through your stomach and small intestine without being absorbed.
. It reaches the colon, where C. diff bacteria are multiplying.

. Vancomycin binds to the building blocks that C. diff uses to make its outer wall.

. Without a strong wall, the bacteria burst and die.

S U1 - W N

. As C. diff numbers drop, the normal gut bacteria can grow back and the diarrhea stops.

SAFETY WATCH

Generally safe because almost none enters the bloodstream. - Can cause nausea or
stomach cramps in some people. - If you have trouble swallowing pills, ask for the liquid
form. - Do NOT use IV (intravenous) vancomycin alone for C. diff—it does not reach the
colon in high enough amounts when given through a vein.

Fidaxomicin (oral) - Macrocyclic antibiotic

Fidaxomicin stays in the intestines and stops C. diff bacteria from making the proteins they
need to survive. It is narrow-target, meaning it kills C. diff but spares more of your normal gut
bacteria than vancomycin does. Because it protects good bacteria better, the infection is less
likely to come back.

. You swallow the tablet.
. Fidaxomicin moves through your stomach and small intestine without being absorbed.

. It reaches the colon and enters C. diff bacteria.

_ W N e

. Inside the bacteria, it blocks an enzyme called RNA polymerase (the machine that reads
DNA to make proteins).

o1

. Without new proteins, the bacteria cannot grow or repair themselves, so they die.

6. Normal gut bacteria are mostly left alone, so they recover faster and crowd out any
remaining C. diff.
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SAFETY WATCH

WEell tolerated; side effects are uncommon. - May cause mild nausea or constipation. -
Much more expensive than vancomycin, so insurance and cost may be barriers. - Preferred
for people who have already had one recurrence (the infection came back once before).

Metronidazole (IV) - Nitroimidazole antibiotic

Metronidazole is given through a vein when the colon is so swollen or paralyzed (called a
stalled gut (ileus), meaning the gut stops moving) that oral medicine cannot reach the site of
infection. The drug enters the bloodstream, then leaks into the inflamed colon tissue and kills
C. diff by damaging its DNA. It is used as a partner to oral vancomycin in severe, complicated
cases—not as the only treatment.

1. Metronidazole is infused into a vein.
2. It circulates through your bloodstream.

3. In areas of inflammation (like the swollen colon), the drug crosses from blood vessels into
the tissue.

4. Inside C. diff bacteria, metronidazole is activated and breaks strands of DNA.
5. The bacteria cannot repair their DNA and die.

6. Because it reaches the colon from the blood side (not the inside of the gut), it helps when
oral drugs cannot get through.

SAFETY WATCH

Can cause a metallic taste in your mouth. - May cause nausea or loss of appetite. - Long-
term use (weeks) can rarely damage nerves (called peripheral neuropathy), causing
tingling or numbness in hands and feet—used only short-term for C. diff. - Avoid alcohol
during treatment and for 48 hours after; the combination can cause severe nausea,
flushing, and fast heartbeat.

Bezlotoxumab (IV, single dose) - Monoclonal antibody

Bezlotoxumab is a laboratory-made protein (an antibody) that binds to and neutralizes toxin B,
one of the two poisons C. diff releases. Toxin B damages the lining of your colon and causes
diarrhea and inflammation. By blocking this toxin, bezlotoxumab reduces the chance that the
infection will come back after antibiotic treatment ends. It does NOT kill bacteria—it only stops
the toxin from hurting your colon.

1. Bezlotoxumab is given as a one-time infusion into a vein, usually on the same day you start
oral vancomycin or fidaxomicin.

2. The antibody travels through your bloodstream and enters the inflamed colon tissue.
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3. It locks onto toxin B molecules before they can dock onto your colon cells.
4. Toxin B is neutralized and cannot damage the cells or trigger inflammation.

5. Because the toxin is blocked, your colon heals faster and is less likely to be reinfected if C.
diff spores germinate later.

SAFETY WATCH
Generally safe; most people have no side effects. - Can cause nausea, headache, or infusion
reactions (fever, chills) during the IV. - People with heart failure should be monitored
closely, as bezlotoxumab may slightly increase the risk of heart-failure worsening. -
Expensive and typically reserved for people at high risk of recurrence (age over 65, severe
disease, or prior recurrence).

Fecal microbiota transplantation (FMT) - Live biotherapeutic (not a traditional
drug)

FMT restores the normal community of bacteria in your colon by transplanting stool (which
contains trillions of healthy bacteria) from a carefully screened donor. These healthy bacteria
recolonize your gut, crowd out C. diff, and make toxins and nutrients that stop C. diff from
growing back. It is the most effective treatment for recurrent C. diff (infection that keeps
coming back), with success rates above 80-90%.

1. Donor stool is collected, screened for infections, and processed into a liquid or capsules.

2. The material is delivered into your colon by colonoscopy, enema, or swallowed capsules
(which dissolve in the intestines).

3. Healthy bacteria from the donor spread through your colon.

4. They produce short-chain fatty acids (like butyrate) that feed colon cells and lower the pH,
making the environment hostile to C. diff.

5. They occupy the niches (spaces and nutrients) that C. diff needs, so C. diff cannot regrow.

6. Your own immune system calms down as inflammation drops, and normal bowel movements
return.

SAFETY WATCH
Donors are screened extensively for infections (HIV, hepatitis, parasites, drug-resistant
bacteria), so the risk of transmitting disease is very low. - Mild side effects: bloating,
cramping, or diarrhea for a day or two as the new bacteria settle in. - Rare but serious: if
donor screening is incomplete, there is a risk of transmitting antibiotic-resistant bacteria
or other pathogens. - Not recommended during active severe C. diff with complications—
used after antibiotics have controlled the acute illness. - Long-term safety is still being
studied (effects on metabolism, immunity, and weight are not fully understood).
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Red flags

* White blood cell count above 15,000 per microliter or blood lactate above 2.2 mmol/L (signs

the infection is severe and the body is struggling)

* Swollen colon larger than 6 centimeters on imaging (risk the colon could tear open, called

toxic megacolon)

* Low blood pressure, confusion, or organ failure (signs of life-threatening septic shock)

Nursing priorities

1.

Place the patient on contact precautions with gloves, gown, and dedicated equipment, and
clean all surfaces with bleach-based disinfectant after each contact — C. difficile forms
spores (tough shells that survive for months) that alcohol hand sanitizer and regular
cleaners cannot kill. Only soap and water handwashing physically removes spores from
hands, and only bleach kills spores on surfaces. Contact precautions stop the germ from
spreading to other patients through contaminated hands and equipment.

. Monitor vital signs every four hours and watch for fever above 100.4°F, heart rate above

100, blood pressure below 90 systolic, or confusion — Fever, fast heart rate, low blood
pressure, and confusion are signs of septic shock (the infection spreading into the
bloodstream and causing organ failure). The toxins from C. difficile can damage the colon
so badly that bacteria leak into the blood. Early detection of septic shock allows rapid
escalation to intensive care and potentially life-saving treatment.

. Track and document the number, volume, and appearance of stools every shift, and test

stool for blood if the patient reports bloody diarrhea — The number of stools measures how
well treatment is working. More than ten stools per day or visible blood in stool signals
severe infection. Diarrhea causes massive fluid loss (sometimes liters per day), so tracking
stool output helps calculate how much intravenous fluid the patient needs to prevent
dehydration and kidney failure.

. Assess belly size, shape, and tenderness every shift by measuring abdominal girth at the

umbilicus and gently palpating for rigidity or rebound pain — A growing belly measurement
or a hard, extremely tender abdomen signals toxic megacolon (the colon swelling
dangerously large and at risk of tearing open). The toxins from C. difficile paralyze the
colon muscles, causing gas and stool to build up until the colon stretches past 6
centimeters. Early detection allows emergency surgery before the colon tears and spills
stool into the abdomen, which causes death in half of patients.
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5. Check daily white blood cell count and creatinine level, and report white blood cells above
15,000 per microliter or creatinine rising above 1.5 times the baseline — White blood cells
above 15,000 mean the body is fighting a severe infection. Creatinine (a kidney waste
product) rising above 1.5 times baseline means the kidneys are failing from dehydration or
septic shock. Both markers tell us the infection is severe and the patient needs higher doses
of vancomycin, intravenous fluids, and possibly intensive care.

6. Replace fluids and electrolytes by giving intravenous normal saline and monitoring
potassium, magnesium, and sodium levels daily — Severe diarrhea washes out electrolytes
(salts like potassium and magnesium that control heart rhythm and muscle function). Low
potassium causes dangerous heart rhythm problems. Low magnesium causes seizures.
Intravenous fluid prevents dehydration that leads to kidney failure and low blood pressure.
Replacing electrolytes prevents life-threatening complications.

7. Protect skin around the anus by gently cleaning with pH-balanced perineal cleanser after
each stool, applying barrier cream, and avoiding harsh rubbing or toilet paper — Frequent
watery stools strip away the skin's protective oils and cause painful breakdown (perianal
dermatitis). The toxins in C. difficile stool are very irritating and burn the skin. Broken skin
increases pain, raises infection risk, and makes the patient reluctant to clean properly.
Barrier creams (like zinc oxide) seal moisture out and let skin heal.

8. Verify the correct C. difficile antibiotic dose and route, ensure oral vancomycin liquid
reaches the colon (not given through a nasogastric tube if the patient has an a stalled gut
(ileus)), and never give antidiarrheal medicines like loperamide — Oral vancomycin stays in
the gut where it kills C. difficile directly. Intravenous vancomycin does not reach the colon
and does not work. If the intestines are paralyzed (ileus), oral medicine will not move
through, so vancomycin must be given rectally or through a colon tube. Loperamide (an
antidiarrheal) stops the colon from flushing out toxins, allowing toxins to build up and cause
toxic megacolon. Antidiarrheals can be deadly in C. difficile infection.

Sources

* IDSA/SHEA C. difficile infection guideline 2021
* CDC Healthcare-associated Infections Program
* Cochrane Database Systematic Reviews

* American Journal of Gastroenterology
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