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Definition: Acute gastroenteritis (AGE) is a decrease in the 
consistency of stools (loose or liquid) and/or an increase in the 
frequency of stools (typically ≥3 in 24 hours), with or without fever 
or vomiting. However, vomiting alone is typical of early 
presentation. Duration of illness is typically less than 14 days. (1-3) 

Epidemiology: In the United States, an estimated 9.4 million 
episodes of foodborne illness, 55,961 hospitalizations, and 1,351 
deaths occur each year due to foods consumed that were 
contaminated with 31 known agents of foodborne disease. (4) In 
February 2006, routine use of a pentavalent human-bovine 
rotavirus vaccine was recommended. (5-7) Since these 

recommendations have been implemented, there has been a 
delayed and shorter season. (8,9) In children seen in the 
Emergency Center at Texas Children’s Hospital, pentavalent 
rotavirus vaccine (RV5) was noted to be highly effective in 
preventing rotavirus disease. (8)  

Etiology: The most common causes of AGE are infectious 
agents. In the developed world, viruses are responsible for 70 to 
80% of infectious diarrhea cases. Rotavirus and norovirus are 
the leading viral pathogens with nearly every child in the U.S. 
being infected with rotavirus by 5 years of age. (5,10) Since the 
introduction of the Rotavirus vaccine, norovirus has become the 
leading cause of medically attended acute gastroenteritis. (9) 

Various bacterial pathogens account for another 10 to 20% of 
cases and as many as 10% may be attributable to diarrheagenic 
Escherichia coli. (11) Parasitic organisms such as Giardia 

species cause fewer than 10% of cases. Incidence is affected 
by climate and season. Other factors that increase the risk of 
AGE in children include day care attendance and impoverished 
living conditions with poor sanitation. Community-acquired 
Clostridium difficile infections are on the rise.  

Inclusion Criteria   

Age ≥60 days to 17 years 
Healthy children without underlying conditions 
Clinical findings of AGE 

Exclusion Criteria 
Toxic appearance 
Episodes of diarrhea lasting >14 days 

Differential Diagnosis    
Ingestion   Urinary tract infection (UTI) 
Food-borne illness  Bowel obstruction 
Intussusception   Extra-intestinal infection 
Appendicitis   Allergic reaction 

Diagnostic Evaluation (12) 

History: Assess for 

 Age of child 

 Developmentally appropriate behavior 

 ≥3 loose or watery stools/day 

 Onset, frequency, quantity, and character (e.g., black, bloody) 
of vomiting/diarrhea 

 Travel and/or day care exposure 

 Dietary changes 

 Vaccination status (especially Rotavirus vaccine) 

 Last episode of vomiting 

 Volume and frequency of urine output 

 Use of antibiotics  
 

Rotavirus disease typically begins abruptly. Vomiting often 
precedes the onset of diarrhea. (5) Norovirus is characterized by 

acute onset of nausea, vomiting, abdominal cramps, and 
diarrhea. Vomiting can appear alone in norovirus illness. (13) 

Physical Examination  
Severity of dehydration (none/mild, moderate, or severe) is the 

key factor in determining the severity of AGE which is 
primarily based on the child’s dehydration status. 
Management requires a rapid risk assessment of dehydration. 
(12,14,15)   

A complete physical exam should be performed assessing for:  

 Weight loss (pre-illness weight minus acute body weight) 

 Prolonged capillary refill time (>2 seconds)* 

 Dry mucous membranes* 

 Absent tears* 

 Poor overall appearance* 

 Abnormal skin turgor 

 Sunken eyes 

 Abnormal radial pulse 

 Tachycardia (HR >150; scale validated in children 1 month 
to 5 years) (16) 

 Abnormal respirations 

 Decreased urine output 
 

Accurate body weight is considered the gold standard in 
determining fluid deficit (pre-illness weight minus acute body 
weight). (12,16)  

*The presence of ≥3 of 4 predicts a fluid deficit ≥10%. (16)    
Combination of clinical findings improves diagnosis. (14,16,17)   

Laboratory Tests 
Routine laboratory tests are NOT recommended for children 

with mild/moderate dehydration. (14,18,19,21-24)  

Consider stool studies (stool culture and stool ova and 
parasites) with bloody stools, prolonged symptoms, suspicion 
of epidemic, travel exposure, and/or age <3 months. (23,25-28)  

Consider C. difficile if age >2 years, previous use of antibiotics, 
previous C. difficile infection, and/or hospitalization within the 

last 30 days. 
Serum sodium bicarbonate is an unreliable predictor for 

determining the severity of dehydration. (14)    
Consider urinalysis (UA) with micro and culture when concerned 

for UTI. 
Urine Specimen for Urinalysis and Culture§ (UTI Guideline) 

Non-toilet trained children: transuretheral catherization  
Toilet trained children: midstream clean catch  
§Obtained by non-invasive method. If positive, invasive method may be necessary.
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Critical Points of Evidence

Evidence Supports 
Use of oral rehydration solutions (ORS) for treatment of mild/moderate gastroenteritis if tolerated (29,30)  

Using low-osmolarity ORS (270 mmol/L or less) for oral rehydration therapy (31)  

Resuming the child’s regular age-appropriate diet when tolerated, continuing breastfeeding during rehydration therapy, and restricting fruit 
juices and carbonated beverages (32-34)  

Use of antiemetics in the management of children with AGE who are vomiting (35-41) 
Probiotics as adjunctive therapy (42-49) 
Use of the Gorelick score to evaluate dehydration (17,20,50-55) 

 
Evidence Lacking/Inconclusive 
Administration of IV maintenance fluids at 1.5 or 2 times maintenance (56,57) 

Preferred routes of rehydration between nasogastric tube versus IV (30) 

Use of specific barrier creams to prevent diaper dermatitis in non-toilet trained children  
 
Evidence Against 
Use of ondansetron in patients with prolonged QT or medications that may prolong QT interval (58) 

Use of routine lab tests including tests for specific pathogens (14,18-24) 
Use of stool studies to predict patient outcomes (23-27,59-62) 

Use of anti-motility agents for routine management of acute diarrhea (63) 

Using high osmolarity (>300 mmol/L) liquids for oral rehydration therapy (30)  

 

Condition-Specific Elements of Clinical Management 

General: The clinical picture of children with acute gastroenteritis 
is highly variable and determination of etiologies is difficult. The 
severity of dehydration is an important factor to consider in 
managing this disease.  

Treatment Recommendations  

Mild Dehydration, Rehydration 
Infants/children should continue their regular diet ± ORS if 
tolerating oral fluids. (31-33) If a child is vomiting, begin small 

frequent feedings of ORS 1ml/kg every 5 minutes and consider 
an antiemetic. (31-40,67)  
Moderate Dehydration, Rehydration 
Infants/children should be given ORS. (28,29) If a child is vomiting, 

begin small frequent feedings of ORS 1ml/kg every 5 minutes 
and consider an antiemetic. (31-40,67) Reassess at 1 hour or until 
sufficient rehydration is achieved. 
Oral Rehydration Therapy Failed or Severe Dehydration 

If an infant/child is unable to tolerate oral feeding and/or is at risk 
for being unable to maintain hydration status, then a bolus of 
isotonic intravenous fluids (IVF) should be considered. May 
require up to 3 boluses. Each bolus should be followed by a 
repeat physical exam. In addition to boluses, maintenance fluid 
therapy should be considered (See Table I). (64) Consider 
admission to Observation for continued rehydration if output is 
greater than intake.  
 
Table I. Maintenance Rates 

Holliday-Segar Method (64) 

4 mL/kg/h for 1st 10 kg of body weight 

2 mL/kg/h for 2nd 10 kg of body weight 

1 mL/kg/h for each kg over 20 kg  
 

 
Oral Feeding During Rehydration 

Continued administration of ORS for infants/children who are 
mildly/moderately dehydrated is recommended. An age-
appropriate diet includes complex carbohydrates and foods 
that are low in sugar, fat, and caffeine can be given when 
tolerated (See Table II). 

For infants, the use of breastmilk or formula should continue on 
demand. 

Admission Criteria 
Unable to maintain hydration status via oral route 

Consults and Referrals 
Consultation with a Gastroenterology specialist and/or Infectious 
Disease is appropriate for chronic diarrhea or C. difficile infection. 

Infection Control 
Contact precautions are required for all children with diarrhea.  

Other Therapy Alternatives 
In children, antibiotic therapy is typically not required for most 

cases of dysentery and should be driven by stool culture 
results. 

If UTI is suspected, refer to UTI Guideline.  
If the patient is not responding to fluid therapy, auscultate heart 

and lung sounds and evaluate for heart failure. Refer to Acute 
Decompensated Heart Failure Guideline. 

Depending on stool culture results Antibiotic treatment is 
indicated for infants <6 months.  

Consider the use of antiemetic for treatment of nausea and 
vomiting (34-40) 

Use probiotics for treatment of diarrhea (See Table III.) Effective 
organism and dosing for treatment of acute gastroenteritis:  

 Saccharomyces boulardii of at least 250 mg per day 
(equivalent to 5 billion colony forming units per day), (42,43,46) 

 Lactobacillus GG at 10 billion colony forming units per day 

(41,42,45,47) 

 Lactobacillus reuteri of at least 100 million colony forming 
units per day. (44,48) 

In non-toilet trained children, maintain skin integrity with episodes 
of frequent diarrhea with frequent diaper changes and skin 
care.  

 

 
 
 
 
 
 
 
 

https://texaschildrens.sharepoint.com/sites/EvidenceBasedOutcomes/SitePages/Urinary-Tract-Infection-(UTI).aspx
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Caregiver Education 
Encourage frequent hand-washing for the patient, family, and 

caregivers (65, 66) 
Encourage continued breastfeeding with infants (31)  

Limit exposure to other children (e.g., day care)  
Encourage fluid intake until symptoms resolve.  
Advance to regular diet once tolerated.   
In incontinent children, maintain skin integrity with frequent diaper 

changes.  
 

 

Discharge Criteria 
Sufficient rehydration achieved 
Tolerating oral fluids 
Appropriate support system (e.g., primary care physician [PCP], 

caregivers) 

 

Follow-Up Care 
Children diagnosed with AGE with persistent or worsening 

symptoms (e.g., decreased urine output, diarrhea, and/or 
vomiting returns) should follow up with their PCP 

 

Prevention 
Importance of strict hand-washing (65,66) 
Rotavirus vaccine per recommended immunization schedule (5) 

 

Measures 

 # of children who received rotavirus vaccine prior to this 
illness 

 Predictive accuracy of dehydration assessment scoring 

 % of children receiving antibiotics inappropriately 

 % of positive stool cultures when stool cultures are obtained 

 Unscheduled visits to the Emergency Center/PCP during the 
course of this illness 

 # of unnecessary diagnostic tests performed (e.g., labs, stool 
cultures) when criteria not met 

 Results and treatment indications of stool cultures 
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TCH Evidence-Based Outcomes Center

Clinical Algorithm for Acute Gastroenteritis (AGE)

Begin
Initial clinical findings 

suggestive of AGE

Mild/Moderate Dehydration 
(< 7 clinical findings or 5% to 9% fluid deficit)

Severe Dehydration
(   7 clinical findings or   10% fluid deficit) 

Manage as appropriate to 

clinical findings 

(OFF Algorithm)

Vomiting

 ORS
  
1ml/kg every 5 

minutes

Evidence of 

rehydration

- PO challenge with 

ORS
 
 1ml/kg every 5 

minutes

- Consider antiemetic

- Continue PO challenge 

with ORS
 
 1m/kg every 

5 minutes

- Reassess hydration 

status after 1 hour

Initiate age 

appropriate diet 
 
 with 

small, frequent 

feedings  and ORS
 
 

1ml/kg every 5 

minutes

No

Admit under observation 

status and administer 

probiotics
 

  Discharge home

and 

administer probiotics
 

- Administer a bolus of isotonic IVF or

  ORS via NG

- Consider initiating maintenance fluid 

  therapy (1.5 to 2 times)

- Consider antiemetic if vomiting

- Consider Chem 7, Blood glucose check

- Consider stool culture

No

NoGuideline Exclusion 

Criteria:

- <60 days or >17 

years

- history of underlying 

conditions

- toxic appearance

- episodes of 

diarrhea lasting

  > 14 days

 
Regular Age Appropriate Diet

This diet includes complex carbohydrates and foods that are low in sugar, fat and caffeine.
 

Use dietary supplements (probiotics) containing live bacteria or yeast with caution in immunocompromised patients . 

Yes

Suspected or confirmed severe 

electrolyte abnormality 

Reassess hydration status AND 

consider continued IV or NG 

rehydration

No

Evidence of 

rehydration
Intake   output AND 

evidence of rehydration

 Reassess hydration status AND 

consider initiate/continued IV or NG 

hydration*

Note: Stool cx and 

ova and parasite 

testing not routinely 

recommended.

See EC Stool Testing 

Guideline

Initiate age appropriate 

diet 
  

with small, 

frequent feedings  and 

ORS
 
 1ml/kg every 5 

minutes

Yes

 
Oral Rehydration 

Therapy

- Goal is 50-100ml/kg over 

   3-4 hours

- 1ml/kg every 5 minutes

  using an ORS 

- Diluted apple juice for

   kids > 1year of age, 

   Pedialyte or Oral

   Rehydration Salt  

   Solution 

   recommended

  Discharge home

and 

administer probiotics
 

OFF 

Algorithm
Yes

Assessment of Dehydration
Clinical Findings:

1. Poor overall appearance*     5. Sunken eyes 9. Decreased skin elasticity

2. Capillary refill >2 seconds*     6. Abnormal respirations 10. Decreased urine output

3. Absent tears*     7. Abnormal radial pulse

4. Dry mucous membranes*     8. Tachycardia (HR >150 bpm)

*The presence of at least 3 out of 4 predicts a fluid deficit of 10% (severe dehydration).

Gold Standard: Acute body weight change (accurate pre-illness weight – acute body weight ) = fluid deficit

No/Mild dehydration = deficit < 5%

Moderate dehydration = deficit 5% - 9% or < 7 clinical findings

Severe dehydration = deficit   10% or   7 clinical findings    

Initiate Oral Rehydration 

Therapy, if tolerated 

ORS
 
 1ml/kg every 5 

minutes

NoYes

Serum sodium 

bicarbonate is an 

unreliable predictor for 

determining the severity 

of dehydration.

No

Yes

Initiate Oral Rehydration 

Therapy, if tolerated 

ORS
 
 1ml/kg every 5 

minutes

March 2016

Revised June 2017, 

August 2019, July 2021

* If patient is not 

responding to fluid 

therapy, listen to heart 

and lung sounds and 

consider evaluation for 

Heart Failure.

Clinical standards are developed for 80% of the patient population with a particular disease. Each practitioner must use his/her clinical judgment in the management of any specific patient.
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Table II. AGE Diet Suggestions  
 

Acute Gastroenteritis: Diet Suggestions 
 

For the next 2 weeks at home, children should return to eating a regular healthy diet. Sometimes, greasy 
and high sugar foods are not tolerated well and should be avoided.  

- For infants: Resume breastfeeding or drinking formula 

- For toddlers and older: Resume formula or milk, and age appropriate foods (i.e. pureed foods, solids) 

Stay hydrated by drinking enough fluids, especially water, throughout the day. 
- Avoid caffeine (tea, energy drinks) 

- Avoid all carbonated (bubbly drinks such as sodas, carbonated waters) 

- Avoid any sweet drinks (fruit juice, lemonade, fruit punch, even diluted beverages)  

- Avoid sports drinks  

It is OK to have sugar-free liquids (Crystal Light, sugar free popsicles). It is also OK to have “hydration 
solutions” such as Infalyte, Pedialyte, and Drip Drops.  
 
 

Regular Healthy Age-Appropriate Diet 
 

Food Group Tip Suggestions 

Fruit Select fresh, frozen, 
canned, and dried fruit 
more often than juice 

Banana, apple slices, 
cantaloupe, watermelon, 
pears, grapes, kiwi, mango, 
strawberries 

Vegetables Aim for variety every day; 
pick vegetables from 
several subgroups: dark 
green, red & orange, 
beans and peas, starchy, 
and other veggies 

Steamed broccoli, sweet 
potato, spinach, squash, green 
beans, peas, mushrooms, bell 
peppers, cucumber 

Dairy Include fat-free and low-fat 
dairy foods every day 

2% milk (whole milk if under 2 
years), cheese, yogurt, cottage 
cheese, smoothies 

Protein Foods Aim for variety—choose 
seafood, lean meat and 
poultry, beans, peas, nuts, 
and seeds each week 

Turkey, baked fish, peanut 
butter, nuts, tuna, black beans, 
lentils, eggs, tofu 

Grains Make at least half your 
grains whole grains 

Whole grain cereal, whole 
wheat bread, whole grain 
crackers, rice, pasta, museli, 
oatmeal 

 
   

https://www.myplate.gov/  

https://www.myplate.gov/


DATE: July 2021 

© Evidence-Based Outcomes Center 
Texas Children’s Hospital 
 
 

6 

 

Table III.  Probiotics Recommendations 

Recommended Probiotic Products Meeting Efficacy Criterion for Acute Gastroenteritis 

Brand Name Active Ingredient  Amount  Preparation Dose Administration 

Culturelle® 
Capsules  

Lactobacillus rhamnosus 
GG 

10 billion 
CFUs per 
capsule  

Capsule 1 capsule 
daily 

Swallow whole 

Culturelle® Kids  
Chewable Tablets 

Lactobacillus rhamnosus 
GG 

5 Billion 
CFUs per 
chewable 
tablet 

Chewable 
Tablet  

2 tablets daily Chew tablet 

Culturelle® Kids  
Packets 

Lactobacillus rhamnosus 
GG 

5 Billion 
CFUs  per 
packet 

Granules 2 packets 
daily 

Empty packet into cool food or drink. Mix 
until dissolved. Do not add to warm or hot 
food or beverage. 

Florastor®  

Capsules 

Saccharomyces boulardii 
lyo 

250 mg per 
capsule 

Capsule 1-3 capsules 
daily 

For immediate administration, capsules 
may be: 

 Swallowed whole 

 Emptied directly onto tongue and 
followed by 4 oz of water/juice 

 Sprinkled over semi-solid food 
(i.e. applesauce, yogurt, etc.) 

 Dissolved in liquid 

Florastor® Kids 
Packets with tutti-
frutti flavoring 

Saccharomyces boulardii 
lyo 

250 mg per 
packet 

Powder  1-3 packets 
daily 

For immediate administration, packets 
may be: 

 Emptied directly onto tongue and 
followed by 4 oz of water/juice 

 Sprinkled over semi-solid food 
(i.e. applesauce, yogurt, etc.) 

 Dissolved in liquid  

Fleet® Pedia-Lax 
Probiotic Yums 
Chewable Tablet 

Lactobacillus reuteri 
DSM 17938 

100 million 
CFUs per 
tablet 

Chewable 
Tablet 

1 tablet daily  Chew tablet  

 

Note: Use dietary supplements (probiotics) containing live bacteria or yeast with caution in immunocompromised patients. The following products do not meet the efficacy 

criterion to reduce the duration of symptoms of acute gastroenteritis: yogurt, kefir, Nature’s Bounty® Advanced Probiotic 10, Align®, Bacid®, Floranex®, Garden of Life® Raw 
Probiotics Powder for Kids, Lactinex®, Lacto-Pectin®, Megadophilus®, MoreDophilus®, Pearls®, RisaQuad®, Superdophilus®, Ultimate Flora® Kids Probiotic Supplement, VSL® #3 (or 
Junior), or Zarbee’s Naturals® Children’s Probiotic Supplement. If the product in question is not listed, please review the active ingredients to see if it contains the recommended 
probiotic strains and amount of culture forming units.  



DATE: July 2021 

© Evidence-Based Outcomes Center 
Texas Children’s Hospital 
 
 

7 

References 

1. Acute Gastroenteritis Guideline Team, Cincinnati Children's Hospital Medical Center: Evidence-based care guideline for prevention and management of 
acute gastroenteritis in children age 2 months to 18 years, http://www.cincinnatichildrens.org/service/j/anderson-center/evidence-based-
care/gastroenteritis/ Guideline 5, pages 1-20, Dec 21, 2011.  

2. Guarino, A., Ashkenazi, S., Gendrel, D., Lo Vecchio, A., Shamir, R., & Szajewska, H. (2014). European Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition/European Society for Pediatric Infectious Diseases evidence-based guidelines for the management of acute gastroenteritis in 
children in Europe: update 2014. Journal of Pediatric Gastroenterology and Nutrition, 59(1), 132-152. doi: 10.1097/mpg.0000000000000375 

3. NICE, National Institute for Health and Clinical Excellence (2009). Diarrhoea and Vomiting Caused by Gastroenteritis: Diagnosis, Assessment and 
Management in Children Younger than 5 Years (Vol. 2009). London: National Collaborating Centre for Women's and Children's Health. 

4. Scallan, E., Hoekstra, R. M., Angulo, F. J., Tauxe, R. V., Widdowson, M. A., Roy, S. L., Griffin, P. M. (2011). Foodborne illness acquired in the United 
States--major pathogens. Emerging Infectious Diseases, 17(1), 7-15. doi: 10.3201/eid1701.091101p1 

5. Centers for Disease Control and Prevention. Prevention of rotavirus gastroenteritis among infants and children. MMWR 2006;56(No. RR-12):1-13. 
6. Committee on Infectious Diseases. (2007). Prevention of rotavirus disease: Guidelines for use of rotavirus vaccine. Pediatrics, 119(1), 171-182. 
7. Centers for Disease Control and Prevention. Delayed onset and diminished magnitude of rotavirus activity- United States, November 2007- May 2008. 

MMWR Early Release 2008;57:1-3. 
8. Boom, J., Tate, J., Sahni, L., Rench, M., Hull, J. J., Gentsch, J. R., et al. (2008). Effectiveness of pentavalent rotavirus vaccine (RV5) in a large urban 

population in the United States. Pediatrics, 125(2), 199-207.  
9. Payne, D. C., Vinje, J., Szilagyi, P. G., Edwards, K. M., Staat, M. A., Weinberg, G. A., Parashar, U. D. (2013). Norovirus and medically attended 

gastroenteritis in U.S. children. New England Journal of Medicine, 368(12), 1121-1130. doi: 10.1056/NEJMsa1206589 
10. Patel, M., Widdowson, M.-A., Glass, R. I., Akazawa, K., Vinje, J., & Parashar, U. D. (2008). Systematic literature review of role of noroviruses in 

sporadic gastroenteritis. Emerging Infectious Diseases, 14(8), 1224-1231. 
11. Cohen, M. B., Nataro, J. P., Bernstein, D. I., Hawkins, J., Roberts, N., & Staat, M. A. (2005). Prevalence of diarrheagenic Escherichia coli in acute 

childhood enteritis: A prospective controlled study. Journal of Pediatrics, 146(1), 54-61. 
12. Centers for Disease Control and Prevention. Managing acute gastroenteritis among children: Oral rehydration, maintenance, and nutritional therapy. 

MMWR 2003;52(No. RR-16):1-16. 
13. Centers for Disease Control and Prevention. Norwalk-like viruses: Public health consequences and outbreak management. MMWR 2001;50(No. RR-

09):1-18. 
14. Steiner, M. J., DeWalt, D. A., & Byerley, J. S. (2004). Is this child dehydrated? Journal of the American Medical Association, 291(22), 2746-2754. 
15. Goldman, R. D., Friedman, J. N., & Parkin, P. C. (2008). Validation of the clinical dehydration scale for children with acute gastroenteritis. Pediatrics, 

122(3), 545-549. 
16. Gorelick, M. H., Shaw, K. N., & Murphy, K. O. (1997). Validity and reliability of clinical signs in the diagnosis of dehydration in children. Pediatrics, 99(5), 

E6. 
17. Jauregui, J., Nelson, D., Choo, E., Stearns, B., Levine, A. C., Liebmann, O., & Shah, S. P. (2014). External validation and comparison of three pediatric 

clinical dehydration scales. PLoS One, 9(5), e95739. doi: 10.1371/journal.pone.0095739 
18. Hayajneh, W. A., Jdaitawi, H., Al Shurman, A., & Hayajneh, Y. A. (2010). Comparison of clinical associations and laboratory abnormalities in children 

with moderate and severe dehydration. Journal of Pediatric Gastroenterology and Nutrition, 50(3), 290-294. doi: 10.1097/MPG.0b013e31819de85d 
19. Hoxha, T. F., Azemi, M., Avdiu, M., Ismaili-Jaha, V., Grajqevci, V., & Petrela, E. (2014). The usefulness of clinical and laboratory parameters for 

predicting severity of dehydration in children with acute gastroenteritis. Medical Archives, 68(5), 304-307. doi: 10.5455/medarh.2014.68.304-307 
20. Marcus, N., Mor, M., Amir, L., Mimouni, M., & Waisman, Y. (2007). The quick-read C-reactive protein test for the prediction of bacterial gastroenteritis in 

the pediatric emergency department. Pediatric Emergency Care, 23(9), 634-637. doi: 10.1097/PEC.0b013e31814a6a52 
21. Parkin, P. C., Macarthur, C., Khambalia, A., Goldman, R. D., & Friedman, J. N. (2010). Clinical and laboratory assessment of dehydration severity in 

children with acute gastroenteritis. Clinical Pediatrics (Philadelphia), 49(3), 235-239. doi: 10.1177/0009922809336670 
22. Steiner, M. J., Nager, A. L., & Wang, V. J. (2007). Urine specific gravity and other urinary indices: Inaccurate tests for dehydration. Pediatric Emergency 

Care, 23(5), 298-303. doi: 10.1097/01.pec.0000270162.76453.fa 
23. Sykora, J., Siala, K., Huml, M., Varvarovska, J., Schwarz, J., & Pomahacova, R. (2010). Evaluation of faecal calprotectin as a valuable non-invasive 

marker in distinguishing gut pathogens in young children with acute gastroenteritis. Acta Paediatrica, 99(9), 1389-1395. doi: 10.1111/j.1651-
2227.2010.01843.x 

24. Kaiser, P., Borte, M., Zimmer, K. P., & Huppertz, H. I. (2012). Complications in hospitalized children with acute gastroenteritis caused by rotavirus: A 
retrospective analysis. European Journal of Pediatrics, 171(2), 337-345. doi: 10.1007/s00431-011-1536-0 

25. Chen, C. C., Chang, C. J., Lin, T. Y., Lai, M. W., Chao, H. C., & Kong, M. S. (2011). Usefulness of fecal lactoferrin in predicting and monitoring the 
clinical severity of infectious diarrhea. World Journal of Gastroenterology, 17(37), 4218-4224. doi: 10.3748/wjg.v17.i37.4218 

26. Chen, C. C., Huang, J. L., Chang, C. J., & Kong, M. S. (2012). Fecal calprotectin as a correlative marker in clinical severity of infectious diarrhea and 
usefulness in evaluating bacterial or viral pathogens in children. Journal of Pediatric Gastroenterology and Nutrition, 55(5), 541-547. doi: 
10.1097/MPG.0b013e318262a718 

27. Duman, M., Gencpinar, P., Bicmen, M., Arslan, N., Ozden, O., Uzum, O., et al. (2015). Fecal calprotectin: Can be used to distinguish between bacterial 
and viral gastroenteritis in children? American Journal of Emergency Medicine, 33(10), 1436-1439. doi: 10.1016/j.ajem.2015.07.007 

28. Liu, J., Kabir, F., Manneh, J., Lertsethtakarn, P., Begum, S., Gratz, J., et al. (2014). Development and assessment of molecular diagnostic tests for 15 
enteropathogens causing childhood diarrhoea: A multicentre study. Lancet Infectious Diseases, 14(8), 716-724. doi: 10.1016/s1473-3099(14)70808-4 

29. Craven, J. A., Campbell, L., & Martin, C. T. (2009). Waiting room oral rehydration in the paediatric emergency department. Irish Medical Journal, 102(3), 
85-87.  

30. Hartling, L., Bellemare, S., Wiebe, N., Russell, K., Klassen, T. P., & Craig, W. (2006). Oral versus intravenous rehydration for treating dehydration due to 
gastroenteritis in children. Cochrane Database of Systematic Reviews(3), CD004390. doi: 10.1002/14651858.CD004390.pub2 

31. Hahn, S., Kim, S., & Garner, P. (2002). Reduced osmolarity oral rehydration solution for treating dehydration caused by acute diarrhoea in children. 
Cochrane Database of Systematic Reviews (1), CD002847. doi: 10.1002/14651858.cd002847 

32. Gregorio, G. V., Dans, L. F., & Silvestre, M. A. (2011). Early versus delayed refeeding for children with acute diarrhoea. Cochrane Database of 
Systematic Reviews (7), CD007296. doi: 10.1002/14651858.CD007296.pub2 

33. MacGillivray, S., Fahey, T., & McGuire, W. (2013). Lactose avoidance for young children with acute diarrhoea. Cochrane Database Syst Rev, 10, 
CD005433. doi: 10.1002/14651858.CD005433.pub2 

34. Valois, S., Costa-Ribeiro, H., Jr., Mattos, A., Ribeiro, T. C., Mendes, C. M., & Lifshitz, F. (2005). Controlled, double-blind, randomized clinical trial to 
evaluate the impact of fruit juice consumption on the evolution of infants with acute diarrhea. Nutrition Journal, 4, 23. doi: 10.1186/1475-2891-4-23 

35. Al-Ansari, K., Alomary, S., Abdulateef, H., Alshawagfa, M., & Kamal, K. (2011). Metoclopramide versus ondansetron for the treatment of vomiting in 
children with acute gastroenteritis. Journal of Pediatric Gastroenterology and Nutrition, 53(2), 156-160. doi: 10.1097/MPG.0b013e3182132d8d 

36. Fedorowicz, Z., Jagannath, V. A., & Carter, B. (2011). Antiemetics for reducing vomiting related to acute gastroenteritis in children and adolescents. 



DATE: July 2021 

© Evidence-Based Outcomes Center 
Texas Children’s Hospital 
 
 

8 

Cochrane Database of Systematic Reviews(9), CD005506. doi: 10.1002/14651858.CD005506.pub5 
37. Freedman, S. B., Powell, E. C., Nava-Ocampo, A. A., & Finkelstein, Y. (2010). Ondansetron dosing in pediatric gastroenteritis: A prospective cohort, 

dose-response study. Paediatric Drugs, 12(6), 405-410. doi: 10.2165/11537770-000000000-00000 
38. Freedman, S. B., Tung, C., Cho, D., Rumantir, M., & Chan, K. J. (2012). Time-series analysis of ondansetron use in pediatric gastroenteritis. Journal of 

Pediatric Gastroenterology and Nutrition, 54(3), 381-386. doi: 10.1097/MPG.0b013e31822ecaac 
39. Gouin, S., Vo, T. T., Roy, M., Lebel, D., & Gravel, J. (2012). Oral dimenhydrinate versus placebo in children with gastroenteritis: A randomized 

controlled trial. Pediatrics, 129(6), 1050-1055. doi: 10.1542/peds.2011-2945 
40. Hervas, D., Armero, C., Carrion, T., Utrera, J. F., & Hervas, J. A. (2012). Clinical and economic impact of oral ondansetron for vomiting in a pediatric 

emergency department. Pediatric Emergency Care, 28(11), 1166-1168. doi: 10.1097/PEC.0b013e3182717358 
41. Qazi, K., BinSalleeh, H. M., Shah, U. H., AlGhamedi, N., Tamim, H., Mubasher, M., et al. (2014). Effectiveness of granisetron in controlling pediatric 

gastroenteritis-related vomiting after discharge from the ED. American Journal of Emergency Medicine, 32(9), 1046-1050. doi: 
10.1016/j.ajem.2014.06.018 

42. Aggarwal, S., Upadhyay, A., Shah, D., Teotia, N., Agarwal, A., & Jaiswal, V. (2014). Lactobacillus GG for treatment of acute childhood diarrhoea: An 
open labelled, randomized controlled trial. Indian Journal of Medical Research, 139(3), 379-385.  

43. Allen, S. J., Martinez, E. G., Gregorio, G. V., & Dans, L. F. (2010). Probiotics for treating acute infectious diarrhoea. Cochrane Database of Systematic 
Reviews(11), CD003048. doi: 10.1002/14651858.CD003048.pub3 

44. Feizizadeh, S., Salehi-Abargouei, A., & Akbari, V. (2014). Efficacy and safety of Saccharomyces boulardii for acute diarrhea. Pediatrics, 134(1), e176-
e191. doi: 10.1542/peds.2013-3950 

45. Dinleyici, E. C., & Vandenplas, Y. (2014). Lactobacillus reuteri DSM 17938 effectively reduces the duration of acute diarrhoea in hospitalised children. 
Acta Paediatrica, 103(7), e300-e305. doi: 10.1111/apa.12617 

46. Nixon, A. F., Cunningham, S. J., Cohen, H. W., & Crain, E. F. (2012). The effect of Lactobacillus GG on acute diarrheal illness in the pediatric 
emergency department. Pediatric Emergency Care, 28(10), 1048-1051. doi: 10.1097/PEC.0b013e31826cad9f 

47. Savas-Erdeve, S., Gokay, S., & Dallar, Y. (2009). Efficacy and safety of Saccharomyces boulardii in amebiasis-associated diarrhea in children. Turkish 
Journal of Pediatrics, 51(3), 220-224.  

48. Szajewska, H., Skorka, A., Ruszczynski, M., & Gieruszczak-Bialek, D. (2013). Meta-analysis: Lactobacillus GG for treating acute gastroenteritis in 
children--updated analysis of randomised controlled trials. Alimentary Pharmacology & Therapeutics, 38(5), 467-476. doi: 10.1111/apt.12403 

49. Szajewska, H., Urbanska, M., Chmielewska, A., Weizman, Z., & Shamir, R. (2014). Meta-analysis: Lactobacillus reuteri strain DSM 17938 (and the 
original strain ATCC 55730) for treating acute gastroenteritis in children. Beneficial Microbes, 5(3), 285-293. doi: 10.3920/bm2013.0056 

50. Bailey, B., Gravel, J., Goldman, R. D., Friedman, J. N., & Parkin, P. C. (2010). External validation of the clinical dehydration scale for children with acute 
gastroenteritis. Academic Emergency Medicine, 17(6), 583-588. doi: 10.1111/j.1553-2712.2010.00767.x 

51. Goldman, R. D., Friedman, J. N., & Parkin, P. C. (2008). Validation of the clinical dehydration scale for children with acute gastroenteritis. Pediatrics, 
122(3), 545-549. doi: 10.1542/peds.2007-3141 

52. Kinlin, L. M., & Freedman, S. B. (2012). Evaluation of a clinical dehydration scale in children requiring intravenous rehydration. Pediatrics, 129(5), 
e1211-1219. doi: 10.1542/peds.2011-2985 

53. Madati, P. J., & Bachur, R. (2008). Development of an emergency department triage tool to predict acidosis among children with gastroenteritis. 
Pediatric Emergency Care, 24(12), 822-830. doi: 10.1097/PEC.0b013e31818ea004 

54. Schnadower, D., Tarr, P. I., Gorelick, M. H., O'Connell, K., Roskind, C. G., Powell, E. C., et al. (2013). Validation of the modified Vesikari score in 
children with gastroenteritis in 5 US emergency departments. Journal of Pediatric Gastroenterology and Nutrition, 57(4), 514-519. doi: 
10.1097/MPG.0b013e31829ae5a3 

55. Tam, R. K., Wong, H., Plint, A., Lepage, N., & Filler, G. (2014). Comparison of clinical and biochemical markers of dehydration with the clinical 
dehydration scale in children: A case comparison trial. BMC Pediatrics, 14, 149. doi: 10.1186/1471-2431-14-149 

56. Levy, J. A., & Bachur, R. G. (2007). Intravenous dextrose during outpatient rehydration in pediatric gastroenteritis. Academic Emergency Medicine, 
14(4), 324-330. doi: 10.1197/j.aem.2006.10.098 

57. Freedman, S. B., Thull-Freedman, J. D., Rumantir, M., Atenafu, E. G., & Stephens, D. (2013). Emergency department revisits in children with 
gastroenteritis. Journal of Pediatric Gastroenterology and Nutrition, 57(5), 612-618. doi: 10.1097/MPG.0b013e3182a1dd93 

58. FDA Drug Safety Communication: Abnormal heart rhythms may be associated with use of Zofran (ondansetron) 09-15-2011  www.FDA.gov 
59. Albano, F., Bruzzese, E., Bella, A., Cascio, A., Titone, L., Arista, S., et al. (2007). Rotavirus and not age determines gastroenteritis severity in children: a 

hospital-based study. European Journal of Pediatrics, 166(3), 241-247. doi: 10.1007/s00431-006-0237-6 
60. Barletta, F., Ochoa, T. J., Mercado, E., Ruiz, J., Ecker, L., Lopez, G., et al. (2011). Quantitative real-time polymerase chain reaction for 

enteropathogenic Escherichia coli: A tool for investigation of asymptomatic versus symptomatic infections. Clinical Infectious Diseases, 53(12), 1223-
1229. doi: 10.1093/cid/cir730 

61. Mast, T. C., DeMuro-Mercon, C., Kelly, C. M., Floyd, L. E., & Walter, E. B. (2009). The impact of rotavirus gastroenteritis on the family. BMC Pediatrics, 
9, 11. doi: 10.1186/1471-2431-9-11 

62. Valentini, D., Vittucci, A. C., Grandin, A., Tozzi, A. E., Russo, C., Onori, M., et al. (2013). Coinfection in acute gastroenteritis predicts a more severe 
clinical course in children. European Journal of Clinical Microbiology & Infectious Diseases, 32(7), 909-915. doi: 10.1007/s10096-013-1825-9 

63. Li, S. T., Grossman, D. C., & Cummings, P. (2007). Loperamide therapy for acute diarrhea in children: Systematic review and meta-analysis. PLoS 
Medicine, 4(3), e98. doi: 10.1371/journal.pmed.0040098 

64. Robertson, J., & Shilkofski, N. (Eds.). (2005). The Harriet Lane handbook: A manual for pediatric house officers (17th ed.). Philadelphia, PA: Mosby. 
65. Aiello, A. E., Coulborn, R. M., Perez, V., & Larson, E. L. (2008). Effect of hand hygiene on infectious disease risk in the community setting: A meta-

analysis. American Journal of Public Health, 98(8), 1372-1381.  
66. Ejemot-Nwadiaro, R. I., Ehiri, J. E., Arikpo, D., Meremikwu, M. M., & Critchley, J. A. (2015). Hand washing promotion for preventing diarrhoea. Cochrane 

Database of Systematic Reviews, 9, CD004265. doi: 10.1002/14651858.CD004265.pub3 
67. American Academy of Pediatrics. Committee on Infectious Diseases. Red Book : Report of the Committee on Infectious Diseases. Elk Grove Village, IL 

:American Academy of Pediatrics, 2021. 

 
 
 
 
 
 
 
 
 



DATE: July 2021 

© Evidence-Based Outcomes Center 
Texas Children’s Hospital 
 
 

9 

Guideline Preparation 
This guideline was prepared by the Evidence-Based Outcomes Center 
(EBOC) team in collaboration with content experts at Texas Children’s 
Hospital. Development of this guideline supports the TCH Quality and 
Patient Safety Program initiative to promote clinical guidelines and 
outcomes that build a culture of quality and safety within the 
organization. 

Content Expert Team Members 
Dana Cerminara, PharmD 
Sheebu Chacko, MD, Emergency Medicine 
Melissa Chladek, MD, Pediatric Hospital Medicine 
Kenneth Cohen, MD, Texas Children’s Pediatric Associates 
Lindsay Day, MD, Emergency Medicine 
James Dunn, PhD, Medical Director, Pathology 
Ankhi Dutta, MD, Pediatric Hospital Medicine 
Ashley Joshi-Patel, MD, Pediatric Hospital Medicine 
Mindy Fein, MD, Emergency Medicine 
Michele Kuslich, LVN, TCPA Quality 
Buffy Orndorff, RN, Inpatient Nursing 
Julia Shelburne, MD, Pediatric Hospital Medicine 
Seema Walsh, MD, Gastroenterology 
Matthew Wilber, MD, Texas Children’s Pediatric Associates 
Elizabeth Wuestner, RN, Clinical Nurse Specialist 
Darleen Yepes, RN, Infection Control 
 
EBOC Team Members 
Sheesha Porter, MSN, RN, Evidence-Based Practice Specialist 
Binita Patel, MD, Chief Medical Quality Officer 
 
Additional EBOC Support 
Anne Dykes, MSN, RN, ACNS-BC, Assistant Director 
Warren Boudreau, MSN, RN, Director 
 

Development Process 
This guideline was developed using the process outlined in the EBOC 
Manual (2021). The literature appraisal documents the following steps: 

1. Review Preparation 
- PICO questions established 
- Evidence search confirmed with content experts 

2. Review of Existing Internal and External Guidelines 
- TCH Acute Gastroenteritis Clinical Guideline, Cincinnati Evidence-

Based Care Guideline Prevention and Management of Acute 
Gastroenteritis, NICE Guideline on Diarrhoea and vomiting caused 
by gastroenteritis, and the European Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition/European Society for 
Pediatric Infectious Diseases Evidence-Based Guideline for the 
Management of Acute Gastroenteritis in Children in Europe.  

3. Literature Review of Relevant Evidence 
- Searched: PubMed, Cochrane Library, CINAHL, and Up to Date. 

4. Critically Analyze the Evidence 
- 11 systematic reviews and meta-analyses, 8 randomized controlled 

trials, 29 non-randomized studies.  

5. Summarize the Evidence 
- Materials used in the development of the guideline, evidence 

summary, and order sets are maintained in an Acute Gastroenteritis 
evidence-based review manual within EBOC. 

 
Evaluating the Quality of the Evidence 

Published clinical guidelines were evaluated for this review using the 
AGREE II criteria. The summary of these guidelines are included in the 
evidence summary. AGREE II criteria evaluate Guideline Scope and 
Purpose, Stakeholder Involvement, Rigor of Development, Clarity and 
Presentation, Applicability, and Editorial Independence using a 4-point 
Likert scale. The higher the score, the more comprehensive the 
guideline.  
This guideline specifically summarizes the evidence in support of or 
against specific interventions and identifies where evidence is 

lacking/inconclusive. The following categories describe how research 
findings provide support for treatment interventions.  
“Evidence Supports” the guideline provides clear evidence from well-
designed randomized controlled trial(s) (RCT[s]) that the benefits of the 
intervention exceed harm. 
“Evidence Against” provides clear evidence from more than one well-
done RCT that the intervention is likely to be ineffective or that it is 
harmful. 
“Evidence Lacking/Inconclusive” indicates there is currently 
insufficient data or inadequate data to support or refute a specific 
intervention.  
The GRADE criteria were utilized to evaluate the body of evidence used 
to make clinical recommendations. The table below defines how the 
quality of the evidence is rated and how a strong versus weak 
recommendation is established. The evidence summary reflects the 
critical points of evidence. 

Recommendation 

STRONG 
Desirable effects clearly outweigh undesirable effects or 
vice versa 

WEAK Desirable effects closely balanced with undesirable effects 

Quality Type of Evidence 

High Consistent evidence from well-performed RCTs or 
exceptionally strong evidence from unbiased observational 
studies 

Moderate Evidence from RCTs with important limitations (e.g., 
inconsistent results, methodological flaws, indirect evidence, 
or imprecise results) or unusually strong evidence from 
unbiased observational studies 

Low Evidence for at least 1 critical outcome from observational 
studies, RCTs with serious flaws or indirect evidence 

Very Low Evidence for at least 1 critical outcome from unsystematic 
clinical observations or very indirect evidence 

 
Recommendations 

Practice recommendations were directed by the existing evidence and 
consensus amongst the content experts. Patient and family preferences 
were included when possible. The Content Expert Team and EBOC 
team remain aware of the controversies in the management of acute 
gastroenteritis in children. When evidence is lacking, options in care are 
provided in the clinical standard and the accompanying order sets (if 
applicable). 
 

Approval Process 
Clinical standards are reviewed and approved by hospital committees 
as deemed appropriate for its intended use. Clinical standards are 
reviewed as necessary within EBOC at Texas Children’s Hospital. 
Content Expert Teams are involved with every review and update. 
 

Disclaimer 
Practice recommendations are based upon the evidence available at 
the time the clinical standard was developed. Clinical standards 
(guidelines, summaries, or pathways) do not set out the standard of 
care and are not intended to be used to dictate a course of care. Each 
physician/practitioner must use his or her independent judgment in the 
management of any specific patient and is responsible, in consultation 
with the patient and/or the patient’s family, to make the ultimate 
judgment regarding care. 

 
Version History 

Date Comments 

Feb 2009 Original guideline completed 

Mar 2016 Updated 

Jun 2017 Added links to Heart Failure Guideline 

Aug 2019 
Algorithm updated with link to EC stool testing 
guideline 

July 2021 
ORT revised to 1ml/kg q 5 mins for guideline & 
algorithm; note added for cautious use of probiotics 
in immunocompromised patients 

 


