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ESPGHAN Guideline 

Treatment 
Rehydration therapy (Reduced osmolarity ORS) (I,A) 

Nutritional management 
Pharmacological therapy 

Antisecretory: Racecadotril (II, B) 
Probiotics: LGG (I,A), S. boulardii (II,B) 
Adsorbents: Smectite (II, B) 
Antiemetic  
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ORS 
WHO-reduced 
osmolarity 

ESPGHAN-ORS Classical 
WHO-ORS 

Sodium 
(mmol/L) 

75 60 90 

Potassium 
(mmol/L) 

20 20 20 

Chloride 
(mmol/L)  

65 25 80 

Bicarbonate 
(mmol/L) 

0 0 0 

Citrate 
(mmol/L) 

10 10 10 

Glucose 
(mmol/L) 

75 74-111 111 

Osmolarity 
(mOsm/L)  

245 200-250 311 pth
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Title 

Cochrane database analysis 
Standard WHO-ORS may not be 

optimal 
ORS that contain lower 

concentrations of sodium and 
glucose may be more effective 
11 RCTs were analyzed 
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To compare reduced osmolarity ORS 
with standard WHO ORS in children 
with acute diarrhea 
15 RCTs (2397 patients) 
Primary outcome: unscheduled intravenous 

infusion 

Secondary outcome: stool output, vomiting 
and hyponatremia  

 BMJ 2001;323:81-5 pth
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Title 
Conclusion  

Fewer unscheduled IV infusion 
Odd ratio 0.61, 95%CI 0.47 to 0.81 

Lower stool output 
Standardised mean difference in log scale -0.241, 

95%CI -0.305 to -0.123 

Less vomiting 
Odd ratio 0.71, 95%CI 0.55 to 0.92 

Non-significant hyponatremia 
Odd ratio 1.45, 95%CI 0.93 to 2.26 

 BMJ 2001;323:81-5 pth
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Racecadotril 

Pure antisecretory agent that exerts 
antidiarrheal effect 
Enkephalinase inhibitor 
Does not increase intestinal transit 

time 
Does not cross blood brain barrier 

Aliment Pharmacol Ther 1999;13(Suppl.6):27-32 pth
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Regulated 
secretion 

Racecadotril inhibits enkephalinase 

Enkephalinase 

Inhibits enkephalinase 
activity 

 

 

Protects enkephaline 
from inactivation 

 

 

Reduces cytosolic cyclic 
AMP level and rapidly 

controls hypersecretion of 
water and electrolytes 

Neuron 

Enkephalin 

Mode of action of racecadotril 

(Proabsorptive 
neurotransmitter) 
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Racecadotril

Duration of diarrhea (actuarial curves) 

Salazar-Lindo E, Santisteban-Ponce J, Chea-Wood E and Guterriez M. 
 N Engl J Med 2000;343:463-467 

Salazar-Lindo’s study : EFFICACY AND SAFETY OF 
RACECADOTRIL IN THE TREATMENT OF 135 PERUVIAN 

HOSPITALIZED MALE CHILDREN WITH ACUTE DIARRHOEA 

Median  28 h 

Median 72h (Rota+) 

             52h (All) 
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Digestive and Liver Disease 43 (2011) 707-713 pth
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Ther Clin Risk Manag 2010;6:293-9 

•Open-label, noncontrolled, prospective, multicenter, 
observational study 

•September-December 2005, January-April 2006 

•Age: 3 months – 12 years old 

•Treatment: Rehydration therapy + Racecadotril 1.5 mg/kg/dose 

•3,679 patients completed the data 

•Approximately 83% had moderate-to-severe diarrhea (≥ 5/day) pth
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Mean duration of diarrhea 
18.48 hours (95% CI: 17.0-19.0) 

Ther Clin Risk Manag 2010;6:293-9 

N = 3,679 
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Probiotics  

Live microorganisms that, when 
administered in adequate amounts, 
confer a beneficial effect on the 
health of the host 

Joint FAO/WHO Working Group Report on Drafting 
Guidelines for the Evaluation of Probiotics in 
Food, Canada. 2002. pth
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Action of Probiotics 

Regulation of intestinal microbial 
homeostasis 
Suppress growth of pathogens 
Block epithelial attachment or 

invasion by pathogens 
Enhance mucosal function 
Modulate host immune response pth
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Recommendations for Probiotic Use-2011 Update 

J Clin Gastroenterol 2011;45:S168–S171 pth
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BMJ 2007;335:340 

Curr Opin Gastroenterol 2008;25:18-23 

ORS (n=92) 

1. LGG (100) 

2. S. boulardii (91) 

3. B. clausii (100) 

4. Bacterial mix 
(97) 

5. E. faecium (91) 
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Saccharomyces boulardii for treating acute 
gastroenteritis in children: 
updated meta-analysis of randomized controlled 
trials 

Aliment Pharmacol Ther 2009;30(9):960-1 pth
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Meta-analysis: Lactobacillus GG for treating 
acute diarrhoea in children 

7 RCTs (876 infants) 
Significant reduction in diarrhea duration 

Weighted mean difference, WMD -1.1 days 
(95%CI -1.9 to -0.3) 
Rotavirus, WMD -2.1 days (-3.6 to -0.6) 

 
 

Aliment Pharmacol Ther 2007; 25:871–881 
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Cost-effectiveness of Probiotic Combination (Lactobacillus 
acidophilus plus Bifidobacterium bifidum) in Treating 
Acute Childhood Diarrhea in Hospitalized Patients  
Department of Pediatrics, Phramongkutklao Hospital   

Double-blinded, randomized, placebo-
controlled trial 
Children 3-72 months of age 

hospitalized into Phramongkutklao 
hospital with acute diarrhea 
Hospital charges, length of 

hospitalization, duration of diarrhea were 
compared 
 

N. Phavichitr et al.  pth
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Baseline characteristic 

L. acidophilus+ 
B. bifidum 

N=53 

Placebo  
N=53 

P-value 

Age (mo) 
Median (range) 

15 (4-72) 19 (6-64) 0.185 

Sex (M:F) 31:22 28:25 0.558 

BW 9.4 (6.5-23.3) 10.2 (6.2-20) 0.251 

Duration of 
diarrhea (d) 

2 (0-7) 2 (0-6) 0.606 

No. of diarrhea 
in last 24 h 

6 (3-25) 6 (1-20) 0.799 

Rotavirus 
positive 

21 (39.6%) 15 (29.4%) 0.274 pth
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Result  

L. acidophilus+ 
B. bifidum 

N=53 

Placebo  
N=53 

P-value 

Length of hopitalization(d)  
Median (min-max) 

2(1-6) 3(1-8) 0.049* 

Duration of illness (d) 
Median (min-max) 

4(2-11) 5(2-12) 0.068 

Hospital charges including cost of 
study drug (baht) 
Median (min-max) 

4,418.75 
(2,0345.5-
10,019) 

4778.75 
(1,877-

10,575.25) 

0.342 

Hospital charges plus drug cost 
plus parental income loss (baht) 

Median (min-max) 

6,800.33 
(2,301.17-
20,659.42) 

7,970.92 
(2,994-

24,026.75) 

0.177 
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Title 

Authors’ conclusions: Probiotic combination 
Lactobacillus acidophilus/Bifidobacterium bifidum 
could shorten duration of hospitalization for one day. 
Although there was no difference in the cost of 
treatment, the probiotic therapy did not increase the 
total expenses. 

 

Cost-effectiveness of Probiotic Combination (Lactobacillus 
acidophilus plus Bifidobacterium bifidum) in Treating 
Acute Childhood Diarrhea in Hospitalized Patients  
Department of Pediatrics, Phramongkutklao Hospital   

N. Phavichitr et al.  pth
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Adsorbents 
Smectite 

natural hydrated aluminomagnesium silicate  
Bind endo-and exotoxins, bacteria and 

rotavirus 
Restored barrier property of intestinal cell 
Modified the activity of bile salt and the 

physical properties of gastric mucus 
Increased water and electrolyte absorption 
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Aliment Pharmacol Ther 2006;23:217-27 pth
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Antiemetics  
Ondansetron 

Potent and selective serotonin 5HT3- receptor 
antagonist  
Rapidly absorbed after oral intake 
Safe and effective in preventing chemotherapy- 

and radiation-induced vomiting 
Very low risk of adverse effects 
The most common side effect is diarrhea 
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Paediatr Child Health 2011;16(3):177-179. pth
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Cochrane analysis 
Pooled data from 3 RCTs comparing oral 

ondansetron with placebo 
Reduction in immediate hospital admission rate 

(RR 0.40, NNT 17, 95% CI 10 to 100) 

Reduction in IV rehydration rate (RR 0.41, NNT 5, 
95% CI 4 to 8) 

Increase proportion of patients with cessation 
of vomiting (RR 1.34, NNT 5, 95% CI 3 to 7) 

 Cochrane Database Syst Rev 2011 Sep 7;(9):CD005506 pth
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Conclusions  
Effective therapy in acute diarrhea 

Reduced osmolarity ORS 
Antisecretory drug: Racecadotril 
Probiotics: S. boulardii, Lactobacillus 
Adsorbents: Smectite 
Antiemetic drug: Ondansetron 
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