GI—Gastroenteritis
Gastroenteritis


Gastroenteritis is irritation or inflammation of the stomach and intestines.  Common symptoms are N/V/D, and abdominal pain.  Gastroenteritis is the most common cause of those symptoms.  Acute diarrhea is <3 weeks and its most common cause is infectious agents.  Chronic diarrhea is >1 month and is usually caused by a disease process.  


Most cases of gastroenteritis are acute, benign, and self-limited.  An estimated 100 million of acute diarrhea occur every year in the US.  Of these patients, 90% do not seek medical attention, and 1-2% requires admission.  Patients develop a metabolic acidosis.
Risk Factors

1) Infectious gastroenteritis is contagious – can be transmitted by meal preparers and healthcare providers
2) Alteration of normal bowel flora can create a biologic void that is filled by pathogens – most common after antibiotic administration (causes C. difficile).
3) Alterations to normal acidic pH of the stomach – use of antacids, H2 blockers, or gastric surgery

4) Hypomotility may result in colonization by pathogens – anti-peristaltic agents/diseases like opiates, diverticula, DM, or scleroderma

5) Immunocompromised states, untreated drinking water.  
Clinical Manifestations

1) Duration and rapidity of symptom onset are important in determining incubation period and possible etiology.  Diarrhea > 1 month requires consideration of different etiologies

2) Ask about foreign travel, recent camping, antibiotic use, daycare attendance, ingestion of raw or spoiled meat/fish, and similar illnesses in close contacts.

3) Abdominal cramps or pain

4) Anorexia, N/V – implies proximal bowel involvement, especially with preformed toxins like s. aureus.
5) Diarrhea – blood or mucus in stool.  Ask about frequency, nature (amount, color, watery, semisolid, odor), and presence of blood and/or mucus.  Presence of blood indicates colonic ulceration caused by IBD and mesenteric ischemia.  Invasive bacterial gastroenteritis will present with bloody diarrhea. White bulky feces that float signifies high fat content due to malabsorption.  Copious (rice water) diarrhea signifies Vibrio cholera.
6) Fever, chills – invasive organism as the cause of diarrhea

7) Malaise, myalgias, headache, weakness – viral gastroenteritis

8) Extraintestinal causes – recent surgery or radiation, food or drug allergies, and endocrine or GI disorders (IBD), malaria, and drugs

9) If severe – dehydration, orthostasis, tachycardia, hypotension, lethargy, decreased urine formation, change in mentation, or electrolyte imbalance
Physical Exam

1) Assess general state of hydration and nutrition – skin turgor, dry mucus membranes, sunken eyes

2) Exclude extraintestinal causes of diarrhea

3) Rectal exam for blood and mucus, fecal impaction

4) Look for signs of an acute abdomen, listening for bowel sounds, determining the location of any tenderness, and palpating for masses or organomegaly.  
Pathophysiology


Infectious agents usually cause gastroenteritis.  A person will develop gastroenteritis when the microbial virulence overcomes normal host defenses.  The mechanism of vomiting is not known, although serotonin release has been postulated as a cause, stimulating visceral afferent input to the CTZ in the lower brainstem.  Example – preformed neurotoxins of s. aureus and bacillus cereus.  They cause diarrhea by adherence, mucosal invasion, enterotoxin production, and/or cytotoxin production.  This results in increased fluid secretion and/or decreased absorption, producing an increased luminal fluid content that cannot be adequately reabsorbed, leading to dehydration and the loss of electrolytes and nutrients.
Etiology

1) Most commonly caused by viruses (50-70%).  Patients complain of prodromal symptoms in addition to N/V/D, malaise, headache, fatigue.  patients usually recover within 3-4 days
2) Norwalk virus is the leading cause of viral gastroenteritis in the US

3) Rotavirus accounts for up to 50% of pediatric gastroenteritis

4) Adenovirus, parvovirus, coronavirus.

BACTERIAL GASTROENTERITIS


Bacterial gastroenteritis accounts for 15-20% of cases.  Divided into classes based on their mechanism of action.  
Enterocyte Invasion


Enterocyte invasion causes destruction and inflammatory diarrhea (+fecal leukocytes).  Some species invade cells but don’t cause cells death, so the incidence of bloody diarrhea is lower.  Others may invade the blood stream cross the lamina propria and cause enteric fever such as typhoid.
Campylobacter Jejuni


Campylobacter jejuni is the most common cause of invasive bacterial diarrhea.  It is a gram negative rod.  Patients have fever, headache, fatigue followed by diarrhea and abdominal pain.  It is transmitted via contaminated food/water, birds, and other animals.  Causes bloody diarrhea.
Treatment – Erythromycin or fluoroquinolones.
Salmonella


Common salmonella is transmitted via poultry, contaminated water, eggs, and dairy.  Presents as N/V/D, abdominal pain, and fever for 2-7 days.  Symptoms occur 24-48 hours after ingestion.  Can present with bloody diarrhea and fecal leukocytes.  It is a gram negative rod.
Treatment for Healthy Patients – there is no treatment because it would prolong the carrier state.  Perform hydration and supportive therapy.
Treatment For Immunocompromised – fluoroquinolones or Bactrim.

Typhoid fever (salmonella typhi) presents with un-remitting fever, abdominal pain, rose spots, splenomegaly, and bradycardia.  This is treated with Ceftriaxone or Ciprofloxacin.
Yersinia Entercolitica


Yersinia entercolitica is transmitted via contaminated food (pork), water, milk, and causes a lymphoid reaction in the terminal ileum which may present as RLQ pain.  Patients usually have diarrhea and fever.  May mimic appendicitis.   
Treatment – Bactrim, Ciprofloxacin
Bacterial Toxins


In regards to bacterial toxins, the enterotoxin acts directly on secretory mechanisms and produce typical, copious watery diarrhea.  There is no mucosal invasion.
Enterotoxic Escherichia Coli

Enterotoxic E. coli is the major cause of traveler’s diarrhea.  It is transmitted through ingestion of food or water contaminated by feces.  
Treatment​ – often self-limiting.  Can give fluoroquinolones or Bactrim x 3 days.  
Vibrio Cholera

Vibrio cholera is transmitted through ingestion of food or water contaminated by feces.  Produces perfuse watery stool with mucus, commonly called rice water diarrhea.  This disease has high morbidity and mortality due to dehydration and electrolyte imbalance.  Several liters of fluid can be lost in a few hours.  It is a curved gram-negative rod.  
Treatment – Tetracycline, IV fluids
Cytotoxins


Cytotoxins will result in mucosal cell destruction, bloody diarrhea, inflammation, fecal leukocytes, and resultant decreased absorption
Enterohemorrhagic E. coli [O157:H7]

Enterohemorrhagic E. coli is transmitted through raw ground beef, raw milk, and causes severe abdominal pain with bloody diarrhea.  Also present with fever and fecal leukocytes.  

It is associated with the development of hemolytic uremic syndrome (HUS).  This presents with a triad: anemia (hemolytic), renal failure, and thrombocytopenia.  This can lead to thrombo thrombocytopenic purpura (TTP).  This presents with the same triad as HUS but with fever and neurological disorders.  Both of these diseases are connected to Enterohemorrhagic E. coli.   
Treatment – infectious disease consultation for antibiotics
Clostridium difficile


Clostridium difficile is an antibiotic-associated enteritis (especially ampicillin and clindamycin) causing pseudomembranous colitis.  This presents with foul smelling watery diarrhea x 10 days after the antibiotic.  It disrupts the normal biological flora, producing a void filled by C. difficile  
Diagnosis – through C. difficile toxin assays.  
Treatment – Metronidazole or vancomycin PO
Shigella dysenteriae


Shigella dysenteriae is transmitted via the fecal-oral route.  Presents as fever, chills, abdominal pain, bloody diarrhea, and tenesmus (urgency with no results).  It is a gram-negative rod.
Treatment – Ampicillin, Bactrim, or fluoroquinolones
Vibrio parahaemolyticus


Vibrio parahaemolyticus is transmitted from raw undercooked seafood.
Treatment – tetracycline or doxycycline 
Other Bacterial Causes

Staphylococcus aureus


S. aureus is a preformed heat-resistant toxin transmitted through ingesting custard filled pastry and processed meats (ham and poultry) and anything with mayonnaise.  Presents with a sudden onset of diarrhea and vomiting (works on the proximal bowel).  Will have vomiting about 1-8 hours after ingestion.  Less frequently, patients have abdominal pain and diarrhea.
Treatment – resolves in 12-24 hours.  Supportive treatment
Bacillus cereus


Bacillus cereus is usually found in fried rice or bean sprouts left on stem tables.  Two toxins produce different syndromes (4 hour incubation with n/v, 18 hour incubation with diarrhea.
Treatment -supportive
Clostridium perfringes


Clostridium perfringes is from ingestion of high-protein foods (meat, poultry, and potato salads).  Presents as watery diarrhea.  Cramping abdominal pain is prominent.  Vomiting and fever is rare
Treatment –resolves in 24 hours.  Supportive treatment
Clostridium Botulinum


Clostridium Botulinum is spores contained in meat and vegetables, especially canned foods and honey.  The toxin is absorbed in the gut, carried to the peripheral nerve synapses, where it blocks the release of ACH.  Patients present with dysphagia, diplopia, dysarthria, weakness, dyspnea, and symmetric descending extremity paralysis.  Symptoms start to develop in 12-36 hours.  
Diagnosis –serum Botulinum toxin assay
Treatment – botulism ant-toxin.  
PARASITIC GASTROENTERITIS


Parasitic gastroenteritis accounts for about 10-15% of cases
Giardia lamblia

Giardia lamblia is the most common parasitic gastroenteritis in North America.  It is a large, flagellated protozoan.  Found in travelers, day care, homosexual men, and campers who drink untreated mountain water.  The parasite is transmitted through fecal contamination of food/water.  It presents as non-bloody diarrhea, nausea, anorexia, flatulence, and abdominal cramps.  No fecal leukocytes
Treatment

1) Metronidazole
Entamoeba histolytica


Entamoeba histolytica is transmitted via fecal contamination of food/water.  Presents as diarrhea with blood and mucus, abdominal pain, and tenesmus.  It is a trophozoite.  It invades the intestinal epithelium and then gain access to the liver via portal circulation.  These patients will develop a liver abscess.  
Treatment

1) Metronidazole
Shellfish Poisoning

1) Paralytic shellfish poisoning (PSP) –Saxitoxin 
2) Neurologic shellfish poisoning (NSP) - Brevetoxin
3) Diarrheal shellfish poisoning (DSP) – Okadaic acid 
4) Other causes include stress, excessive alcohol intake, tobacco use, food allergies, and improper diet
Diagnosis

1) CBC – leukocytosis
2) Serum assay for pathogenic toxins
3) Fecal leukocyte determination – present in invasive bacterial diarrhea
4) Stool Studies and Culture – indicated for fecal leukocytes, those at risk (immunocompromised, travel, homosexuals), and public health workers.  In general, stool culture is not necessary or cost-effective.  Fever, bloody stools, leukocytes in stool, pain resembling that associated with appendicitis (Yersinia) and diarrheal illness associated with partially cooked hamburger (cytotoxigenic E. coli) are all indications for culture.  Fecal leukocytes are present in 80-90% of Salmonella or Shigella infections but are less common with other infecting organisms such as Campylobacter or Yersinia.  Routine stool cultures identify only Campylobacter, Shigella, Salmonella, and Yersinia.   If parasitic infection is suspected, order O & P.  
Treatment

1) Supportive – rest, increase clear fluids, IV fluids and electrolyte correction as necessary
2) Bland foods – BRAT diet
3) Bismuth subsalicylate (Pepto-Bismol) – anti-secretory agent that decreases diarrhea by decreasing fluid in the lumen
4) Kaolin-pectin (Kaopectate) – see above
5) Anti-motility drugs – Lomotil, Imodium, codeine are contraindicated in infectious diarrhea
6) Normal diet resumes after 2-3 days
7) Take non-aspirin medication for aches – aspirin and NSAIDs irritate the GI system
Other Causes of Nausea and Vomiting

1) Drugs – alcohol, opiates, antibiotics, NSAIDs, and chemotherapy

2) Psych conditions – bulimia, anorexia, anxiety states, and overeating

3) Pregnancy
4) Acute MI
5) Neuro – motion sickness, vertigo, migraines, increased intracranial pressure

6) GI – obstruction, gastroparesis (Diabetes), PUD, GERD, paralytic ileus, peritonitis

7) Visceral acute conditions – acute pancreatitis, kidney stones and pyelonephritis, cholecystitis, hepatitis 

8) Metabolic – any electrolyte or acid-base disturbance, DKA, uremia

9) Celiac sprue – the inability to absorb gluten 
