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Definitions

• Diarrhea: excessive loss of fluids and
electrolytes in the stools with increase in liquidity
and frequency (>3 times/day)

• Dysentery: diarrhea with blood and mucus ,
rectal tenesmus, abdominal pain, and feverrectal tenesmus, abdominal pain, and fever

• Pseudodiarrhea/hyperdefecation: increased stool
frequency (more than 3 times daily) with a
normal daily stool weight of less than 2-300 g

• Encopresis: involuntary "fecal soiling" in adults
and children who have usually already been
toilet trained



Diarrhea



Definitions



Four mechanisms for diarrhea 

• Disturbed intestinal solute transport, 
water movement across intestinal wall:

1. Secretory1. Secretory
2. Osmotic 
3. Dysmotility 
4. Inflammatory



1. Secretory Diarrhea

• Some agents bind to surface 
receptors increasing cAMP with 
increased water secretion

• Watery, large volume, normal • Watery, large volume, normal 
osmolality

• Persists during fasting
• No stool leukocytes
• Examples: Cholera, toxigenic 

E.coli, Clostridium difficile,
cryptosporidium, carcinoid, 
VIPoma



2. Osmotic Diarrhea

• Occurs after ingesting a poorly absorbed 
solutes

• Stools are of less volume, acidic, with high 
osmolalityosmolality

• Stops with fasting (!)
• No stool leukocytes
• Examples: lactase deficiency , glucose-

galactose malabsorption, excess of sugar 
alcohols, lactulose, laxative abuse, 



3. Motility Diarrhea

• Increased motility:
• Irritable bowel syndrome (IBS)
• Infections
• Thyrotoxicosis• Thyrotoxicosis
• Excess of Gastro-Colic reflex
• Post vagotomy

• Decreased motility:
• Stasis: bacterial overgrowth
• Pseudo-obstruction, blind loop



4. Inflammatory

• Acute inflammation decreases the 
mucosal surface area and/or the colonic 
reabsorption.

• Blood and leukocytes in the stool• Blood and leukocytes in the stool
• Infectious gastroenteritis
• Dysentery



1. Acute Diarrhea





Acute Diarrhea

• Traveler’s diarrhea
• Infections: - Non-inflammatory 

- Inflammatory: GI + Systemic

• Other medical disease: Acute diverticulitis, superior 
mesenteric arterial/venous thrombosis, Ischemic bowel disease (IBD)mesenteric arterial/venous thrombosis, Ischemic bowel disease (IBD)

• Drugs: Virtually all medications:
– magnesium or phosphate-containing antacids or suppl ements, 

antiarrhythmics, digitalis, broad-spectrum antibiot ics, 
antineoplastics, antihypertensives, bile acids, cho linergic agents 
(Ache-I), laxatives, NSAIDs, potassium supplements,  omega 3 
fatty acids, and prostaglandins. 

– Medicinal elixirs contain high amounts of sorbitol,  which can have 
a cathartic effect on the bowel (eg. acetaminophen,  theophylline, 
and cimetidine - not listed)

• Immunocompromised and food allergy



Medications and toxins associated              
with diarrhea

� Antibiotics
� Antiretroviral agents
� Antineoplastic agents
� Anti-inflammatory agents (NSAIDs , 5-ASA)
� Antiarrhythmics (including digitalis )
� Antihypertensives (β blockers)� Antihypertensives (β blockers)
� Oral hypoglycemics (metformin, acarbose )
� Antacids (magnesium -containing )
� Acid-reducing agents (H2 blockers, PPIs)
� Colchicine
� Cholinergic agents (for dementia: donepezil, rivastigmine)
� Prostaglandin analogs (misoprostol)
� Theophylline
� Vitamin and mineral supplements
� Herbal products (OTC)



Medically Important Diarrhea

• Inflammatory, bloody diarrhea
• With severe volume depletion
• With high fever• With high fever
• With sever abdominal pain
• Duration > 3 days
• In an impaired host
• Community outbreak 



Gastroenteritis

• The most common cause of acute diarrhea in 
all age groups.

• Clinical manifestations depend on the 
organism and the host response to infection.organism and the host response to infection.

• A presumptive diagnosis can be made from 
epidemiological clues, good history and 
physical examination, laboratory 
investigations (not required always)



• Non-inflammatory:
– Enterotoxin production
– Villus destruction

Etiology of Gastroenteritis

– Villus destruction
– Direct adherence to surface

• Inflammatory:
– Direct invasion
– Cytotoxins



Bacterial enteropathogens

• Non-inflammatory:
– Enteropathogenic E.coli
– Vibrio cholerae– Vibrio cholerae

• Inflammatory:
– Salmonella, shigella, yersinia enterocolitica 

aeromonas, campylobacter jejuni, 
clostridium difficile, entero-invasive E. coli, 
shiga toxin producing E. coli.



Viral enteropathogens

• Norovirus (hospital, nursing home)
• Rotavirus (children)
• Enteric adenoviruses• Enteric adenoviruses
• Astrovirus
• Norwalk agent-like virus



Parasitic enteropathogens

• G. lamblia
• Entamoeba histolytica• Entamoeba histolytica
• Strongyloides stercoralis
• Cryptosporedium
• Cyclospora and isospora





• Major cause of mortality and morbidity 
in children world wide

Epidemiology of Gastroenteritis

• Transmission:
• person-to-person
• fecal-oral route
• water and food borne



High risk groups

• Young age groups
• Lack of breast feeding
• Exposure to unsanitary conditions
• Attendance to child care centers• Attendance to child care centers
• Poor maternal education
• Immune deficient individuals
• Measles
• Malnutrition
• Travel to endemic areas



General approach

• Clinical assessment: Historical points:
– Diarrhea:

• duration & severity
• stool consistency
• mucous & blood • mucous & blood 

– Associated symptoms:
• GI
• Fever 
• Neurological Symptoms 
• Others

– Risk factors
– Social and family history



Risk factors and
historyhistory



Incubation periods 



EHEC: Enterohaemorrhagic Escherichia coli

Clinics 

EHEC: Enterohaemorrhagic Escherichia coli





Clinical assessment

• Physical examination:
– General appearance
– Dehydration status– Dehydration status

• Mild
• Moderate
• Severe

– Systemic Examination
– Extra-intestinal manifestations





Dehydration 



Extraintestinal manifestations

– Reactive arthritis: salmonella, shigella, yersinia, 
campylobacter, c. difficile

– Glomerulonephritis : shigella, campylobacter, 
yersinia

– Hemolytic anemia: yersinia, campylobacter
– Hemolytic Uremic Syndrome: shigella, e. coli
– IgA nephropathy: campylobacter
– Guillain-Barre Syndrome: campylobacter
– Erythema nodosum: yersinia, campylobacter, 

salmonella



Diagnostic Methods

• Stool cultures :
– Routine : salmonella, shigella, yersinia, 

campylobacter

Toxin assays: C. difficile, E. coli• Toxin assays: C. difficile, E. coli
• Special stains: aeromonas, cryptosporidium
• Duodenal aspirate and Biopsy: giardia, isospora, 

cryptosporidium.

• ELISA
• Colonoscopy and Sigmoidoscopy
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Even with the application of 
all available laboratory 

studies, 20-40% of all acute studies, 20-40% of all acute 
infectious diarrhea remain 

undiagnosed



Management 

• Fluids & electrolytes & refeeding:
– Treating dehydration is the corner-

stone in managing diarrhea.
– Infants and olders are more susceptible 

to dehydration
– Oral rehydration therapy
– Home remedies
– Feeding







Rapporto idratazione - mortalità 





Treatment

• Most cases of acute diarrhea are self-limited, and
specific therapy is not necessary

• Preventing dehydration and restoring fluid
losses IV with glucose-containing electrolyte
solutionssolutions

• Oral intake should be encouraged to minimize the
risk of dehydration

• The misconception that the bowel needs to be
at rest or that oral intake will worsen the
diarrheal illness should be abandoned.

• Avoid milk and other lactose-containing
products, caffeine -containing products



Specific therapy



Specific therapy



Clostridium Difficile Diarrhea



Clostridium Difficile Diarrhea

• Transmission:

– Carried in GIT of 3% of general population
– Up to 30% of hospitalized patients become 

colonized 
– Fecal-Oral Route (?)
– Hands of hospital personnel may be                           

important intermediary …



Clostridium Difficile Diarrhea

• Pathogenesis:

– Antibiotics suppress drug sensitive normal – Antibiotics suppress drug sensitive normal 
intestinal flora

– C. difficile multiplies in the GIT
– Produces: Exotoxin A and Exotoxin B



Clostridium Difficile Diarrhea

• Exotoxin A (enterotoxin):
– mechanism of action unknown 
– causes outpouring of fluid and thus a watery 

diarrheadiarrhea

• Exotoxin B (cytotoxin):
– damages colonic mucosa leading to pseudo-

membrane formation
– mechanism via ADP-ribosylation of Rho
– this causes depolymerization of actin in the 

cytoskeleton





Clostridium Difficile Diarrhea

• Clinical S/Sx:
– History of antibiotic use (especially PCN or 

Cephalosporin or Chinolones)
– Acute onset of diarrhea– Acute onset of diarrhea
– Pseudo-membranes (yellow-white plaques) on 

colonic mucosa
– Non blood
– Toxic Megacolon may occur
– Death may occur



Clostridium Difficile Diarrhea

• Diagnosis:

– Pseudo-membranes on sigmoidoscopy

– Presence of exotoxin B in cell cultures �– Presence of exotoxin B in cell cultures �
cell death and Inhibition of cytotoxicity by 
specific antibody (routinely used)

– ELISA for exotoxins A & B

– Stool Culture



Clostridium Difficile Diarrhea

• Treatment:

Metronidazole (if mild) 

• 500 mg x 3 /die PO, else IV (1 -2 weeks) • 500 mg x 3 /die PO, else IV (1 -2 weeks) 

Vancomycin (if severe)

• 125 mg PO / 6 hrs

• Restrict its use due to antibiotic 
resistance 







2. Chronic Diarrhea



1: Is it “Chronic”?  2: Is it “Diarrhea”?

• Four week cut-off: Most acute (infectious) diarrheas 
would have resolved before 4 weeks
• Increased frequency of stool (>3/day) is hallmark
• Most patients consider increased liquidity as 
essential feature
• Stool weight >200 g/day (not absolute criterion)

• Fecal incontinence needs to be excluded and 
managed as incontinence … 



Chronic  Diarrhea



by mechanism





Practical approach

Osmotic

Secretory



Epidemiological and historical 
features

Implication

Onset:
Congenital

Abrupt
Gradual

Chloridorrhea
Infections, idiopathic secretory diarrhea

All other etiologies

Travel history 
(exposure to contaminated water)

Infectious diarrhea
Aeromonas, Plesiomonas

Giardiasis, Cryptosporidiosis

Weight loss Malabsorption, pancreatic exocrine insufficiency, 
neoplasm

Dietary history “Sugar-free” foods with sorbitol, mannitol, lactase 
deficiency, fructose intolerance

Previous treatments Medications, radiation enteropathy, surgery 
(bowel, gallbladder), pseudomembranous colitis

Systemic illness Hyperthyroidism, IBD, diabetes

Abdominal pain Mesenteric vascular insufficiency, IBD, IBS

Excessive flatus/bloating Carbohydrate malabsorption, small bowel 
bacterial overgrowth

Secondary gain - Fixation on body image Laxative abuse

Institutionalized patients Medication, C. difficile colitis, tube feeding, 
ischemia, fecal impaction with overflow diarrhea



Physical examination





Stool Analysis

� Directed testing for confirmation based on clinical 
suspicion, or “broad net” cast in difficult cases

� Categorize diarrhea into 3 possible categories:
� Watery
� Inflammatory� Inflammatory
� Fatty
� Timed collection is best, spot tests on random stool 

sample more practical
- Occult blood
- White blood cells
- pH
- Sudan stain for fat
- Cultures
- Laxative screen
- Electrolytes, osmolality



Chronic Watery Secretory Diarrhea



Chronic Watery Osmotic Diarrhea

� Magnesium ingestion:
- Stool concentration > 90 meq/L
- Intentional ( laxative abuse ) or accidental (antacids , 
mineral supplements )mineral supplements )

� Carbohydrate malabsorption:
- Lactase deficiency
- Fructose intolerance (high fructose corn syrup)
- Sugar alcohols used as artificial sweeteners (sorbitol, 
mannitol)



Chronic Inflammatory Diarrhea

Possible diagnosis:
- Infection (C. difficile, Amebiasis, CMV, TBC)
- Bowel Ischemia (not infarction)
- Radiation enteritis- Radiation enteritis
- Neoplasia
- Irritable BD

� Conditions may produce watery secretory diarrhea
� Diagnosis: Radiographic and endoscopic techniques



Chronic Fatty Diarrhea

� Steatorrhea usually defined as loss of fat of > 7 g  per 24 hours; 
however 7-14 g range has poor specificity

� Three major causes:

1. Pancreatic exocrine insufficiency (chronic pancr eatitis)
2. Mucosal diseases (celiac sprue, small bowel bact erial 
overgrowth)overgrowth)
3. Lack of bile (advanced primary biliary cirrhosis )

� Fecal fat concentration: concentration > 9 g per 100 g suggestive of 
pancreatic or biliary cause

� Exclude mucosal disease first, then evaluate pancreas (CT, MRCP, 
EUS)

� In elderly, B12 deficiency, low albumin, previous partial gastrectomy, 
small bowel diverticula: suspect small bowel bacterial overgrowth

� Empiric trial of pancreatic enzyme supplementation



Empiric Therapy of Chronic Diarrhea



Irritable Bowel Syndrome

� Rome Criteria:
Recurrent abdominal pain or discomfort at least 3 days per month 
for the past 3 months, associated with 2 or more of:
- Improvement with defecation
- Onset associated with a change in frequency of sto ol
- Onset associated with a change in form (appearance ) of stool

� Periods of constipation are common
� Long history, passage of mucus, exacerbation by stress
� Diarrhea during waking hours, urgency
� Coexistence with other functional disorders

� Against IBS: Recent onset, nocturnal diarrhea, bleeding, weight 
loss, voluminous or greasy stool, abnormal blood tests

� Rule out celiac disease!



Irritable Bowel Syndrome






