ACUTE GASTROENTERITIS
Clinical Diagnosis


Acute gastroenteritis is a disease characterized by changes in the character and frequency of stool. It can be defined as the passage of a greater number of stools of decreased form from the normal lasting less than 14 days. It is generally associated with other signs or symptoms including nausea, vomiting, abdominal pain and cramps, increase in intestinal gas-related complaints, fever, passage of bloody stools (dysentery), tenesmus (constant sensation of urge to move bowels), and fecal urgency. (1)

The initial clinical evaluation of the patient with acute gastroenteriris should focus on the assessment of the severity of the illness, the need for rehydration, and the identification of likely causes on the basis of the history and clinical findings. (2)

Obtaining a thorough history, including both clinical and epidemiological features, should be the first step in evaluating a patient who presents with any significant diarrheal illness (i.e., profuse, dehydrating, febrile, or bloody diarrhea, especially in elderly or immunocompromised patients. Relevant clinical features include: (1) when and how the illness began (e.g., abrupt or gradual onset and duration of symptoms); (2) stool characteristics (watery, bloody, mucous, purulent, greasy, etc.); (3) frequency of bowel movements and relative quantity of stool produced; (4) presence of dysenteric symptoms (fever, tenesmus, blood and/or pus in the stool); (5) symptoms of volume depletion/dehydration (thirst, tachycardia, orthostasis, decreased urination, lethargy, decreased skin turgor); and (6) associated symptoms and their frequency and intensity (nausea, vomiting, abdominal pain, cramps, headache, myalgias, altered sensorium). In addition, all patients should be asked about potential epidemiological risk factors for particular diarrheal diseases or for their spread. These include the following: (1) travel to a developing area; (2) day-care center attendance or employment; (3) consumption of unsafe foods (e.g., raw meats, eggs, or shellfish; unpasteurized milk or juices) or swimming in or drinking untreated fresh surface water from, for example, a lake or stream; (4) visiting a farm or petting zoo or having contact with reptiles or with pets with diarrhea; (5) knowledge of other ill persons (such as in a dormitory or office or a social function); (6) recent or regular medications (antibiotics, antacids, antimotility agents); (7) underlying medical conditions predisposing to infectious diarrhea (AIDS, immunosuppressive medications, prior gastrectomy, extremes of age); and (where appropriate) (8) receptive anal intercourse or oral-anal sexual contact and (9) occupation as a food-handler or caregiver. (3)
Hospital Admission

Patients with severe dehydration, persistent vomiting, as well as patients who remain to have some dehydration despite initial treatment and any patient with bloody diarrhea and severe malnutrition should be admitted.
Diagnostic Tests
> It is recommended that laboratory tests and procedures may be used to evaluate patients with illness calling for medical evaluation and for other patients in whom a definable pathogen is suggested by the history. (1) 

> Stool samples should be examined for white blood cells to identify inflammatory diarrhea. (4)
> A stool culture should be obtained in a patient with one of the following: severe diarhea; a temperature > 38.5'C, or 101.3'F (orally); passage of bloody stools; stools contain leukocytes or hemoccult blood; or, the patient with persistent diarrhea has not been treated with antibacterial

agents empirically. (1)
> Complete blood count can be obtained to look for anemia, hemoconcentration, or an abnormal white blood cell count. (4)
> Measurements of serum electrolyte concentrations and blood urea nitrogen and serum creatinine levels can be used to determine the extent of fluid and electrolyte depletion and its effect on renal function. (4)
> Additional diagnostic evaluations, such as blood cultures, urinalysis, abdominal radiography, proctoscopy or colonoscopy may be considered for selected cases in which disease severity or clinical and epidemiological features suggest the need for such testing. (3)
Management Recommendations

Initial rehydration


The most common risk with diarrheal illnesses is dehydration. Thus, the critical initial treatment must include rehydration, which can be accomplished with an oral glucose or starch-containing electrolyte solution in the vast majority of cases. Although many patients with mild diarrhea can prevent dehydration by ingesting extra fluids (such as clear juices and soups), more severe diarrhea, postural light-headedness, and reduced urination signify the need for more rehydration fluids. Oral rehydration solutions approaching the WHO-recommended electrolyte concentrations (e.g., Ceralyte, Pedialyte, or generic solutions) can be purchased at local pharmacies. WHO-recommended oral rehydration solutions can also be prepared by a pharmacy by mixing 3.5 g of NaCl, 2.5 g of NaHCO3 (or 2.9 g of Na citrate), 1.5 g of KCl, and 20 g of glucose or glucose polymer (e.g., 40 g of sucrose or 4 tablespoons of sugar or 50–60 g of cooked cereal flour such as rice, maize, sorghum, millet, wheat, or potato) per liter (1.05 qt) of clean water. This makes a solution of approximately Na 90 mM, K 20 mM, Cl 80 mM, HCO3 30 mM, and glucose 111 mM. The evidence supporting this recommendation for all patients with dehydrating diarrhea is well documented. Because oral rehydration therapy has been shown to be widely applicable throughout the world, it was hailed in 1978 as “potentially the most important medical advance of this century”. Administration of this solution is not only lifesaving in cases of severe diarrhea in settings where iv fluids are difficult to administer but is also less painful, safer, less costly, and superior to administration of iv fluids for persons who are able to take oral fluids. The patient’s thirst decreases as he or she is rehydrated, which helps protect against overhydration.
Prevention of Dehydration 
1. It is recommended that continued use of the patient’s preferred, usual, and appropriate diet be encouraged to prevent or limit dehydration. Regular diets are generally more effective than restricted and progressive diets, and in numerous trials have consistently produced a reduction in the duration of diarrhea. (5)
Note 1: The use of BRAT diet (consisting of bananas, rice, apple, and toast) with avoidance of milk products (since a transient lactase deficiency may occur) is commonly recommended, although supporting data are limited. (3)
Note 2: Clear liquids are not recommended as a substitute for oral rehydration solutions (ORS) or regular diets in the prevention or therapy of dehydration. (5)

2. It is recommended that a patient with recurrent vomiting but no signs of significant dehydration may be managed by frequent telephone follow up or by direct supervision in the office, emergency department, or in a hospital setting.
Rehydration 
1. It is recommended that dehydration be treated with ORS, if tolerated and if intake exceeds losses, for a period of 4 to 6 hours or until an adequate degree of rehydration is achieved. (6)
2. It is recommended, 

• when unable to replace the estimated fluid deficit and keep up with the on-going losses using oral feedings alone, and/or 

• for severely dehydrated patient, 


that IV fluids (Ringer's lactate (100 mL/kg) intravenously within 4 to 6 hours, then administer ORS to maintain hydration until patient recovers) (6)
	


Oral Feeding Following Rehydration 
> It is recommended that giving the patient’s usual diet be started at the earliest opportunity after an adequate degree of rehydration is achieved. (5)
On-going IV or NG Fluids following Rehydration 
> It is recommended that maintenance IV fluids or NG ORS be given: 

• when unable to replace the estimated fluid deficit and keep up with the on-going losses using oral feedings alone, and/or 

• to severely dehydrated patient with obtunded mental status
Antimicrobial Therapy


Whereas appropriate antibiotics are effective in the treatment of shigellosis, traveler’s diarrhea,C. difficile–associated diarrhea, and, if given early, campylobacteriosis. Antibiotics may prolong the duration of shedding of salmonella or C. difficile and may increase the risk of life threatening complications of Shiga toxin–producing E. coli infection. The clinical benefit should be weighed against the cost, the risk of adverse reactions, and the risk of harmful eradication of normal flora or the induction of Shiga-toxin production. (3) Antibiotic therapies for specific pathogens are listed in Table 1.

	Table 1 *Antimicrobial Recommendations for Infections with Specific Pathogens. 


	Organism
	Recommendations for Adults

	Shigella
	Fluoroquinolones (e.g., treatment for 1–3 days with ciprofloxacin, 500 mg orally twice daily; norfloxacin, 400 mg orally twice daily; or levofloxacin, 500 mg orally once daily); if susceptible, trimethoprim–sulfamethoxazole, 160 mg and 800 mg, respectively, twice a day for 3 days may be used

	Nontyphi species

of salmonella
	Not recommended in healthy host with mild or moderate symptoms, but if illness is severe or patient  >50 yr of age or with prostheses, valvular heart disease, severe atherosclerosis, cancer, or uremia, treatment with trimethoprim–sulfamethoxazole (if susceptible) or fluoroquinolone, as above, for 5–7 days, or ceftriaxone, 100 mg/kg of body weight/day in 1 or 2 divided doses.

	E. coli (enterotoxigenic,
enteropathogenic, or enteroinvasive)
	Fluoroquinolones (e.g., treatment for 1–3 days with ciprofloxacin, 500 mg orally twice daily; norfloxacin, 400 mg orally twice daily; or levofloxacin, 500 mg orally once daily); if susceptible, treatment for 1–3 days with trimethoprim–sulfamethoxazole, 160 mg and 800 mg, respectively, twice daily may be used.

	E. coli Shiga toxin–producing (O157:H7)
	Antimotility agents and antibiotics should be avoided, particularly trimethoprim–sulfamethoxazole and fluoroquinolones.

	Yersinia
	Antibiotics not usually required; for severe infections, doxycycline and aminoglycoside (in combination),

trimethoprim–sulfamethoxazole, or fluoroquinolone therapy.

	Vibrio cholerae

O1 or O139
	Treatment with a single dose of doxycycline, 300 mg; treatment for 3 days with tetracycline, 500 mg 4 times daily; or single-dose treatment with fluoroquinolone.

	Toxigenic

C. difficile
	Treatment with any offending antimicrobial agents should be discontinued, if possible; treatment for 10 days

with metronidazole, 250 mg 4 times daily to 500 mg 3 times daily.

	Giardia
	Treatment for 7–10 days with metronidazole, 250 to 750 mg 3 times daily.

	Cryptosporidium
	If illness is severe or patient is immunocompromised, either paromomycin plus azithromycin or nitazoxanide should be considered; in patients with AIDS, highly active antiretroviral therapy sufficient to achieve immunologic reconstitution is most effective.

	Isospora
	Treatment for 7–10 days with trimethoprim–sulfamethoxazole, 160 mg and 800 mg, respectively, twice daily.

	Cyclospora
	Treatment for 7–10 days with trimethoprim–sulfamethoxazole, 160 mg and 800 mg, respectively, twice daily.

	Microsporidia
	Treatment for 3 wk with albendazole, 400 mg twice daily; highly active antiretroviral therapy sufficient to

achieve immunologic reconstitution is effective in patients with AIDS.

	E. histolytica
	Treatment for 5–10 days with metronidazole, 750 mg 3 times daily, plus either treatment for 20 days with

iodoquinol, 650 mg 3 times daily, or treatment for 7 days with paromomycin, 500 mg 3 times daily.


 *Adapted from Acute Infectious Diarrhea. Nathan M. Thielman, M.D., M.P.H., and Richard L. Guerrant, M.D. The New England Journal of Medicine. 2004; 350:43.
Community-acquired pathogens


Randomized, controlled trials in patients with shigellosis have demonstrated that appropriate antimicrobial therapy shortens the average duration of diarrhea by 2.4 days or more, decreases the duration of fever and tenesmus, and reduces the excretion of infectious organisms. Antimicrobial therapy is of greatest benefit when it is started early, and it probably reduces person-to-person spread. Increased resistance now limits the effectiveness of trimethoprim–sulfamethoxazole, ampicillin, and nalidixic acid, which were once considered optimal therapies for shigellosis. Clinical trials have established the efficacy of newer fluoroquinolones for adults with shigellosis. In immunocompetent patients with campylobacteriosis, erythromycin reduces carriage of the organism but reduces diarrhea only when it is given within four days after the onset of symptoms. Immunocompromised patients (particularly those who have the acquired immunodeficiency syndrome [AIDS] and those who are pregnant, who have an increased risk of complications of campylobacter infection) and patients with severe, prolonged, or relapsing illness may benefit from antimicrobial therapy. Dramatic increases in the rate of fluoroquinolone resistance (contemporaneous with the widespread use of fluoroquinolones in poultry feeds) now limit the usefulness of these agents in campylobacter infections. In uncomplicated salmonella gastroenteritis, antibiotics are not recommended, since they typically do not alleviate the diarrhea and have been associated with prolonged carriage and even relapse. However, because bacteremia occurs in 2 to 4 percent of patients, persons who are at increased risk for dissemination or metastatic seeding should receive antibiotics. These patients include those older than 50 years; those with lymphoproliferative disorders, cancer, hemoglobinopathies, or AIDS; transplant recipients; patients with vascular grafts, artificial joints, degenerative joint diseases, or valvular heart disease; and patients who are taking corticosteroids. Clues to the diagnosis of Shiga toxin–producing E. coli infection include bloody diarrhea (especially if the patient is afebrile) and a history of eating rare hamburger meat or seed sprouts. Given the concern that antimicrobial agents such as trimethoprim– sulfamethoxazole and quinolones induce Shiga-toxin production and may increase the risk of the hemolytic–uremic syndrome, patients with suspected or documented infection with Shiga toxin–producing E. coli should receive supportive care. Risk factors for the development of the hemolytic–uremic syndrome with this infection remain controversial and are incompletely understood. (3)
Empirical antibiotic treatment for community-acquired illness


Empirical antibiotic treatment in adults who present with severe, community-acquired diarrhea (Table 2) reduces the average duration of illness by one to two days. However, as noted above, the potential benefits must be weighed against the potential harm, such as prolonged fecal shedding of certain pathogens, the increased risk of relapse, and the increased risk of complications. In patients who have evidence of inflammatory diarrhea (fever, tenesmus, dysentery, or fecal leukocytes or lactoferrin) and in whom diarrhea is not thought to be

attributable to Shiga toxin–producing E. coli or fluoroquinolone-resistant campylobacter, empirical

treatment with an agent such as a fluoroquinolone antibiotic (or for children, trimethoprim–sulfamethoxazole), pending fecal testing, is reasonable. Given the increasing incidence of fluoroquinolone- resistant campylobacter, empirical therapy in immunocompromised or severely ill patients or travelers with inflammatory diarrhea (especially those who have traveled to southern Asia, where the rate of quinolone resistance exceeds 80 percent) might include erythromycin or azithromycin. (3)
	Table 2. *Considerations for Empirical Antimicrobial Therapy for Infectious Diarrhea

	Type of Illness
	Recommendations for Adults
	Comments and Alternatives

	Moderate-to-severe traveler’s

diarrhea
	Treatment for 1–5 days with ciprofloxacin, 500 mg orally twice daily; norfloxacin,400 mg orally twice daily; or levofloxacin, 500 mg orally once daily
	Early treatment with a fluoroquinolone can reduce the durationof  symptoms from 3–4 days to <1–2 days.

	Febrile, community-acquired

diarrhea, especially if invasive disease is suspected
	Treatment for 1–5 days with ciprofloxacin, 500 mg orally twice daily; norfloxacin, 400 mg orally twice daily; or levofloxacin, 500 mg orally once daily


	in immunocompromised patients, the addition of erythromycin or azithromycin should be considered for fluoroquinolone-resistant campylobacter infection; antimotility agents, quinolones, and trimethoprim–sulfamethoxazole should be avoided if infection with Shiga toxin–producing E. coli is suspected (e.g., if there is bloody diarrhea in an afebrile patient).

	Severe nosocomial diarrhea,

pending results of assay

for C. difficile toxin
	Treatment with any offending antibiotics

should be discontinued if possible; treatment with metronidazole, 250 mg 4 times daily to 500 mg 3 times daily (continued for 10 days if assay for

C. difficile toxin is positive)
	Metronidazole therapy should be discontinued if assay for C. difficile toxin is negative.



	Persistent diarrhea with suspected giardia infection
	Treatment for 7–10 days with metronidazole, 250 to 750 mg 3 times daily
	


*Adapted from Acute Infectious Diarrhea. Nathan M. Thielman, M.D., M.P.H., and Richard L. Guerrant, M.D. The New England Journal of Medicine. 2004; 350:43.

Traveler’s diarrhea

Although most cases of traveler’s diarrhea are selflimited, several clinical trials have demonstrated that fluoroquinolones or other agents — many of which are no longer used because of increased resistance— reduce the duration of diarrhea from three or four days to one or two days with as little as a single dose. Although such data support a recommendation that travelers carry appropriate antibiotics for the self-treatment of diarrhea, most experts do not recommend antimicrobial prophylaxis for travelers (even those who are immunocompromised,

whose highest risk may be for infection with pathogens that are not covered by the standard antimicrobial agents used) (3)
Nosocomial diarrhea


The treatment of C. difficile–associated diarrhea has been discussed in detail previously. Many patients have improvement if therapy with broad-spectrum antibiotics can be discontinued. Oral metronidazole (which is less expensive) and oral vancomycin are effective in the treatment of C. difficile–associated diarrhea, with response rates of more than 90 percent and a mean time to improvement of three days, but relapses are common.(3)
Persistent diarrhea


The protozoal pathogens that are most frequently associated with diarrhea that persists for more than 7 to 10 days worldwide,are giardia and cryptosporidium. Giardia infections typically respond to metronidazole (the use of larger doses, if they are tolerated, may result in fewer treatment failures) or tinidazole. Cryptosporidium infection, in contrast, is notoriously difficult to treat, particularly in patients with AIDS and low CD4+ lymphocyte counts, in whom the most effective strategy is to facilitate immunologic reconstitution with optimal antiretroviral therapy. (2)
Since these hardy oocysts are difficult to filter or to kill with chlorine, infections caused by them

are best prevented by heating water or food to near boiling temperatures. Finally, cyclospora infection, which can be detected by means of acid-fast staining of fecal specimens, is readily treated with trimethoprim–sulfamethoxazole.

Nonspecific gastroenteritis treatment 
Antimotility: 

Loperamide is the agent of choice for adults (4 to 6 mg/day)

> Should be used mostly for mild to moderate traveler's diarrhea (without clinical signs of 

invasive diarrhea). 

> Inhibits intestinal peristalsis and has mild antisecretory properties. 

> Should be avoided in bloody or suspected inflammatory diarrhea (febrile patients). 

> Significant abdominal pain also suggests inflammatory diarrhea (this is a 
contraindication for loperamide use). 

Probiotics

It is recommended that probiotics be considered as adjunctive therapy, as they have been shown to reduce the duration of diarrhea. 

Note 1: A Cochrane meta-analysis of 23 randomized controlled trials found mild therapeutic benefit from probiotics that was generally reproducible regardless of organism, quality of study design, or outcome measure (Allen 2004 [M]). The following organisms/ combinations showed benefit in one or more study (in alphabetical order): 

• Enterococcus LAB strain SF68 
• Lactobacillus acidophilus and Lactobacillus bifidus 
• Lactobacillus acidophilus LB strain (killed) 

• Lactobacillus casei strain GG 
• Lactobacillus reuteri (5)
Patient Education


Many diarrheal diseases can be prevented by following simple rules of personal hygiene and safe food preparation. Hand-washing with soap is an effective step in preventing spread of illness and should be emphasized for caregivers of persons with diarrheal illnesses. As noted above, human feces must always be considered potentially hazardous, whether or not diarrhea or potential pathogens have been identified. Consequently, microbial studies should not be needed to justify careful attention to hygiene. Select populations may require additional education about food safety, and health care providers can play an important role in providing this information. Immunocompromised persons (e.g., HIV-infected patients, cancer chemotherapy recipients,

and persons receiving long-term oral steroids or immunosuppressive agents) are more susceptible to infection with a variety of enteric pathogens and often are more likely to develop illness of greater severity and more frequently accompanied by complications. Such persons can reduce their risk by learning and following safe food-handling and preparation

practices (3)

Alcoholics and persons with chronic liver disease (hemachromatosis or cirrhosis) are at increased risk for infections due to Vibrio vulnificus from raw shellfish and should avoid them. Persons with impaired immune defenses are at increased risk for infection with Listeria monocytogenes from soft cheeses, unheated deli meats, and raw dairy products, and therefore

they should avoid these foods. Pregnant women should avoid undercooked meats because of the risk of infection with Toxoplasma gondii and (like all persons) should avoid raw dairy products (e.g., unpasteurized milk or cheeses), soft French-style cheeses, and unheated deli meats, which carry an increased risk of Listeria monocytogenes infection; both organisms are associated

with miscarriage. Among the elderly, illness caused by infection with Salmonella or E. coli can be particularly devastating but is potentially preventable by following safe food practices. 
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