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Top Ten Causes of Death Worldwide
-56 million deaths per year from all causes-

CAD 12% of all deaths
Stroke 10%
Pneumonia  7%
COPD 5%
Diarrhea 4%
HIV/AIDS 3%
TB 3%
Lung cancer 2%
MVA 2%
Prematurity 2%

WHO 2004 data from http://www.who.int/topics/diarrhoea/en/

Normal Fluid Balance

Saliva adds
~1200 cc daily

Stomach adds
~2500 cc daily

Pancreas adds 
~850 cc daily

Oral intake 2000-5000
cc daily

Colon absorbs all but 
about 100 cc daily

Small intestine absorbs all
but about 1500 cc daily

Viral enteritis
Bacterial infections
Parasitic  infections
Bacterial Toxins

Cholera
C difficile

Malabsorption
Carbohydrates
Fats
Mixed

Inflammation
Short bowel
Functional

Diarrhea� AB
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Many Definitions of Diarrhea

Medical:
• Stool volume > 200 gm daily

Patient:
• Loose or watery stools
• Urgent or frequent stools (>3 per day)
• Incontinence (“the bad diarrhea”) 

Case Study

93 YO woman received IV Vancomycin and Zosyn x 8 
days for community-acquired pneumonia. After discharge, 
her symptoms returned and she was treated with 
Azithromycin x 7 d for hospital-acquired pneumonia. Five 
days after completing this antibotic she developed frequent 
loose, watery diarrhea. Stool studies were positive for C 
difficile. She was started on Flagyl IV and Vancomycin PO. 
A CT scan for abdominal pain showed multiple sigmoid 
diverticula with fat stranding, so IV Cipro was added. After 
7 days, her diarrhea persists and repeat stool studies are 
completely negative. What do you do next?

What Do You Order?
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1. Cholestyramine 4 gm PO QID

2. Fecal enema (from daughter

3. Amoxicillin 1 gm PO TID
4. Acidophilus caps 6 PO QD

5. Stop antibiotics
6. Loperamide 2 mg TID

Approach to Diarrhea
-history-

Duration
• Acute (1-14 days)
• Persistent (15-30 days)
• Chronic (months-decades)

Character
• Watery
• Bloody
• Fatty

Timing
• Frequency
• Relation to meals
• Nocturnal

Associated symptoms
• Flu-like
• Fever
• Weight loss
• Tenesmus

Inciting factors
• Common-source 

outbreak
• Milk or sorbitol
• Magnesium products
• Stress
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Lab Studies to Consider
-a graded approach-

Acute diarrhea
• Watchful waiting
• C difficile toxin
• Culture & sensitivities
• Ova and parasites
• Giardia EIA
• Cryptosporidium
• Microsporidium

Chronic diarrhea
• Social history (stress)
• Carbohydrate ingestion
• Diarrheogenic drugs
• Tissue transglutaminase
• Giardia EIA
• O&P (Amebiasis)
• C difficile toxin
• Sudan stain for fat
• Stool for WBC
• Biopsy for microscopic colitis

Treatment of Severe Acute Diarrhea
Fluid and electrolyte replacement

• Oral  (WHO revised ORS 2003) mmol/l
NaCl 2.6 g/l 75
Glucose 13.5 g/l 75
KCl 1.5 g/l 20
Trisodium 2.9 g/l 10
citrate.2H20

Zinc supplemention recommended for children < 5
• IV (strongly consider ED care or admission)

Consider empiric antibioticsafterstool studies
• Flagyl for suspected protozoa, C difficile
• Fluoroquinolonefor suspected bacteria

http://whqlibdoc.who.int/hq/2004/WHO_FCH_CAH_04.7.pdf

Treatment of Chronic Diarrhea
Antidiarrheal Drugs Listed by Potency

Fiber no

Kaopectate(attapulgite) no ob, db

Pepto Bismol(bismuth subsalicylate) no ob, dp, Rs

Imodium(loperamide) no ob

Lotronex(alosetron) no ob

Lomotil (diphenoxylate/atropine) + ob, dd

Octreotide no ob

Paregoric(tincture of opium) +++ ob, dd
Laudanum(tincture of opium) ++++ ob, dd
Key: ob = obstipation, Rs = Reye’s syndrome,  db = drug binding,  dd = drug dependendence

Dependency     Risks

Non-Infectious Causes of Diarrhea
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Commonly Used Drugs Causing Diarrhea

• Salts: magnesium, phosphate, sulfate
• Carbs: Lactulose, lactose, sorbitol
• Osmolytes: PEG 3350 (Miralax, Golytely)
• Stimulant laxatives: senna, bisacodyl
• Antibiotics
• Antidiabetics: Glucophage (metformin), Precose (acarbose)
• PPI drugs: Aciphex, Prilosec, etc.
• Cytotec(misoprostol)
• Psych: Prozac, Paxil, Wellbutrin, Zoloft, buspirone
• Cardiac: Aldomet, digoxin, dipyridamol, quinidine
• Colchicine
• Cytotoxic chemotherapy drugs

Commonly Used Drugs Causing Diarrhea
-that you might not think of-

• Salts: magnesium, phosphate, sulfate
• Carbs: Lactulose, lactose, sorbitol
• Osmolytes: PEG 3350 (Miralax, Golytely)
• Stimulant laxatives: senna, bisacodyl
• Antibiotics
• Antidiabetics: Glucophage (metformin), Precose (acarbose)
• PPI drugs: Aciphex, Prilosec, etc.
• Cytotec(misoprostol)
• Psych: Prozac, Paxil, Wellbutrin, Zoloft, buspirone
• Cardiac: Aldomet, digoxin, dipyridamol, quinidine
• Colchicine
• Cytotoxic chemotherapy drugs

Functional Diarrhea

• Chronic or intermittent
• Small soft nonbloody stools, often with mucus
• May alternate with constipation
• Rarely nocturnal

• First stool of morning may be formed
• Subsequent stools progressively looser

• Onset may follow resolved enteric infection (PI-IBS)
• May or may not be part of irritable bowel syndrome
• Severity often correlates with life stress
• More common after childhood abuse/neglect
• Exclude celiac sprue, hyperthyroidism
• Often responds to antidiarrheal agents

1. Pancreatic
e.g., end-stage pancreatitis, pancreatic resection

2. Mucosal surface
celiac sprue, short bowel syndrome, bypass surgery 
giardiasis, inborn brush border enzyme deficiencies

Noninfectious Diarrhea
-Malabsorption-

2. Mucosal surface
celiac sprue, short bowel syndrome, bypass surgery 

giardiasis, inborn brush border enzyme deficiencies

1. Pancreatic
e.g., end-stage pancreatitis, pancreatic resection

3. Lumenal (liquid phase)
Lack bile acids (overgrowth, etc.)
Improper pH (ZE, pancreatic insufficiency)
Inadequate motility (diabetic enteropathy)

Diagnosis:
• Stain for undigested food (fat, muscle fibers)
• Absorption tests (d-xylose, PABA, lactose, bile acids) 
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Test Sensitivity      Specificity
% %

Gluten elimination diet* poor fair
Anti-gliadin IgG* 57-100 47-94
Anti-gliadin IgA* 52-100 71-100
Anti-endomesial antibody* 88-100 90-100
Tissue transglutaminase* 90-100 91-100
Small bowel biopsy* gold** gold**

* NOTstandardized          ** when used to confirm positive serologic testing

Note: May present with: • mild diarrheawith no weight loss
• iron deficiency

Data are for 100 labs each running 150 serum specimens. See Am J Gastroenterol. 2009 Jan;104(1):154-63

Noninfectious Diarrhea
-Celiac Sprue-

May Occur with :
• Ileal resection 
• Ileal disease (e.g., Crohn’s)
• Bacterial overgrowth

(e.g., diabetic enteropathy)
Treat with binding resins QID:

• Questran (cholestyramine)
• Colestid (colestipol)
• WelChol (colesevelam)

Noninfectious Diarrhea
-Bile Salt Malabsorption-

Pancreatic endocrine neoplasms (PENs)
• Gastrinoma
• VIPoma
• Glucagonoma
• Somatostatinoma
• PENs releasing calcitonin

Medulary thyroid cancer
Carcinoid
Systemic mastocytosis

Neoplasms Causing Diarrhea

Infectious Causes of Diarrhea
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Traveler’s Diarrhea
• Common:

20-50% of international travelers
• Risk Factors:

Underdeveloped country
Younger travelers
PPI use
Illness (IBD, diabetes, immunosuppression)

• Causative agents:
ETEC, viruses, parasites, etc.

• Prevention:
Careful selection of food and water
Prophylactic antibiotics (CDC says no)

• Treatment: 
fluids, fluoroquinolones, bismuth

The Evolving Story of C difficile
-a major nosocomial problem-

Diarrhea caused by cytotoxins A&B (not all strains)
New “somatic” assay fast and inexpensive
Older cell culture assay is now used only if somatic assay is (+)
Hand washing with alcohol gels *not effective*
Careful hand washing and disinfection of contaminated surfaces

are the best preventive measures
Drug-resistance is starting to emerge but is still rare
May also be a zoonosis

Human and animal strains not distinct
Found in ~20% of ground beef samples

Food Poisoning
-a common cause of acute diarrhea-

EnterotoxinsEnterotoxins
Enterotoxigenic E coliEnterotoxigenic E coli
Vibrio cholera              Vibrio cholera              ----> “rice water” diarrhea> “rice water” diarrhea

CytotoxinsCytotoxins
C difficileC difficile
enterohemorrhagic E coli   enterohemorrhagic E coli   ---->   bloody diarrhea>   bloody diarrhea
Shigella dystenteriaeShigella dystenteriae
Vibrio parahaemolyticusVibrio parahaemolyticus

Enteroinvasive diarrheaEnteroinvasive diarrhea
ShigellaShigella
Campylobacter                   Campylobacter                   ---->  inflammatory diarrhea>  inflammatory diarrhea
Enteroinvasive E coliEnteroinvasive E coli
SalmonellaSalmonella
YersiniaYersinia

See See http://emedicine.medscape.com/article/175569-overview

Norwalk Virus*
-A classic infectious diarrhea-

• Food and water• Food and water--born outbreaksborn outbreaks

• No diagnostic test available• No diagnostic test available
• 1• 1--2 day incubation period2 day incubation period
• N/V, cramps, watery diarrhea x 2• N/V, cramps, watery diarrhea x 2--3 days3 days
• Hospitalization rarely necessary• Hospitalization rarely necessary
• Fecal oral transmission (water, fomites)• Fecal oral transmission (water, fomites)
• Affects <<1% of all cruise ship passengers• Affects <<1% of all cruise ship passengers
• Treat with hydration, bismuth, time• Treat with hydration, bismuth, time
• Precautions: hand washing, wash raw foods• Precautions: hand washing, wash raw foods

*Clinical diagnosis--probably includes many “Norwalk-like” viruses as well
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VirusesViruses

• Norwalk agent• Norwalk agent
• • AdenovirusAdenovirus
• Rotavirus• Rotavirus

ProtozoansProtozoans

• Entamoeba hystolitica• Entamoeba hystolitica
• Giardia lamblia• Giardia lamblia
• Cryptosporidium• Cryptosporidium
• Microsporidium• Microsporidium
• Cyclospora• Cyclospora

Infectious Diarrhea
-some known offenders-

VirusesViruses
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Infectious Diarrhea
-some known offenders-

VirusesViruses

• Norwalk agent• Norwalk agent
• Adenovirus• Adenovirus
• Rotavirus• Rotavirus

ProtozoansProtozoans

• Entamoeba hystolitica• Entamoeba hystolitica
• Giardia lamblia• Giardia lamblia
• • CryptosporidiumCryptosporidium
• • MicrosporidiumMicrosporidium
• Cyclospora• Cyclospora

Infectious Diarrhea
-some known offenders-

VirusesViruses

• Norwalk agent• Norwalk agent
• Adenovirus• Adenovirus
• Rotavirus• Rotavirus

ProtozoansProtozoans

• Entamoeba hystolitica• Entamoeba hystolitica
• Giardia lamblia• Giardia lamblia
• Cryptosporidium• Cryptosporidium
• Microsporidium• Microsporidium
• Cyclospora• Cyclospora

VirusesViruses

• Norwalk agent• Norwalk agent
• Adenovirus• Adenovirus
• Rotavirus• Rotavirus

ProtozoansProtozoans

• Entamoeba hystolitica• Entamoeba hystolitica
• Giardia lamblia• Giardia lamblia
• Cryptosporidium• Cryptosporidium
• Microsporidium• Microsporidium
• Cyclospora• Cyclospora

Infectious Diarrhea
-some known offenders-


