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Dehydration is the leading cause 
of pediatric morbidity and 

mortality in the world  



Objectives 

1) How to assess whether a child has mild, moderate, or 
severe dehydration 

2) How to translate deficit into fluid replacement  
  (ORT Administration guidelines) 

3) When to start IV hydration versus ORT 

 



Causes of Dehydration 
 Gastrointestinal tract 

 Diarrhea, vomiting, bleeding 

 Skin 
 Fever, sweat, burns 

 Urine 
 Glucosuria, diuretic therapy,  

    diabetes insipidus 

 Inadequate intake 



Kids are HIGH RISK 
Higher rates 

of 
Gastroenteritis 

Higher  
surface area to 

volume  
ratio 

Higher  
Insensible 

losses 

Not always 
 able to 

communicate 
their  

symptoms 



General Principles of Treatment 

 Recognize the degree of dehydration 

 Laboratory investigations should be done in clinically 
obvious moderate to severe dehydration 

 Restore fluid balance: 
 Replace water and electrolyte deficits 

 Meet maintenance needs for fluids 

 Replace ongoing losses 

 Measure urine output and aim for >1cc/kg/hr for 
adequate hydration 



Recognizing and Measuring Dehydration 
 Clinical signs and symptoms 

 Laboratory Data 



Measuring Dehydration 
 Clinical signs and symptoms 

 Laboratory Data 
 Electrolyes (Na, K, Cl) 
 BUN 
 Creatinine 
 Venous gas 



Clinical 
Dehydration 
Scale 

Modified  
Vesikari  
Score 



WHO Classification 



CPS Guideline: 
  

ORT and early 
refeeding in 
gastroenteritis 



Mild Moderate Severe 

Volume Loss 3-5% 6-9% >/= 10% 

Thirst Increased Increased Increased 

Urine Output Decreased Decreased Oliguria, Anuria 

Skin 

Colour Normal Pale Mottled 

Turgor Normal Reduced Tenting 

Fontanelle Normal Slightly decreased Sunken 

Mucous Membranes Normal, slightly dry Dry Parched 

Tears Normal Decreased Absent/Eyes sunken 

Respiratory Normal Deep, increased RR Deep and Rapid 

Cardiovascular 

Pulse Normal Increased Increased 

BP Normal Normal to Low Low, Orthostatic drop 

Cap Refill Normal 2-4 seconds >4 seconds 

CNS/Behaviour Normal Irritable Irritable, lethargy, coma 

Investigations Normal/Mildly 
Abnormal 

Abnormal Grossly abnormal 



Translating this into Treatment 

Leung A, Prince T. Oral Rehydration Therapy and Early Refeeding in the management of childhood 
gastroenteritis. Canadian Paediatric Society Nutrition and Gastroenterology Committee Paediatr 
Child Health 2006;11(8):527-31 



CPS Recommendations for ORT 
 Oral Rehydration Therapy (ORT) should be the treatment of 

choice in children with mild or moderate dehydration.  

 Oral Rehydration Solutions (ORS) should be given at frequent 
intervals, gradually in- creased in volume until the child can 
drink as desired.  

 Fluid therapy should include the following elements: 
 Rehydration, replacement of ongoing losses, and maintenance.  

 Premixed ORS, rather than powdered or homemade ones, 
should be used.  

 Carbonated drinks and sweetened                                   
fruit juices are discouraged. 

 No free water 



CPS Recommendations for ORT 
 Contraindications to ORT include: 

 Protracted vomiting despite small, frequent feeding 

 Severe dehydration with shock-like state 

 Impaired consciousness 

 Paralytic ileus and monosaccharide malabsorption. 

 Children without dehydration                                 
should continue to be fed an                                    
age-appropriate diet.  

 



ORT Solutions 

Powers, KS. Dehydration: Isonatremic, Hyponatremia, Hypernatremic Recognition and Management. 
Peds in Review. 2015; 36(July): 274-285. 
 



Guidelines for ORT Administration 

Powers, KS. Dehydration: Isonatremic, Hyponatremia, Hypernatremic Recognition and Management. 
Peds in Review. 2015; 36(July): 274-285. 
 



ORT is just not working 
 Although gastroenteritis is usually a self-limited 

infection, persistent vomiting related to this illness can 
be tricky to control to let ORT restore hydration 

 If vomiting persists dehydration can progress, leading to 
intravenous insertion, electrolyte abnormalities and/or 
hospital admission.  

 So what do we do if the patient isn’t tolerating ORT? 

 



Ondansetron (Zofran) 
 According to the CPS: 

 Oral ondansetron therapy, as a single dose, should be      
considered for infants and children six months to                        
12 years of age who present to the ED with: 

 Vomiting likely secondary to gastroenteritis 

 Mild to moderate dehydration 

 Or who have failed ORT 

 Three randomized controlled studies and a meta-analysis 
were identified that examined the use of oral ondansetron 
for vomiting due to acute gastroenteritis  
 Less likely to vomit 

 Less IVF required 

 Most found less hospitalization, while others found no difference 



Ondansetron (Zofran) 
 Most common side effect: Diarrhea  
 Not routinely recommended in children with gastroenteritis 

whose predominant symptom is moderate to severe diarrhea. 

 Suggested dosing: 
 8 kg to 15 kg: 2mg 

 15 kg to 30 kg: 4mg 

 Greater than 30kg: 6mg to 8mg  

 Oral rehydration therapy should be initiated 15 min to 30 
min after administration 



Dimenhydrinate (Gravol) 
 Uhlig et al. 2009 completed a prospective randomized, placebo-

controlled, multicenter trial  

 Placebo VS Rectal dimenhydrinate in kids with no or mild dehydration, 
all on ORT 

 Found: 

 No difference in weight gain, hospitalization, fluid intake, general 
well being or adverse effects 

 Less vomiting 
 



Dimenhydrinate (Gravol) 
 Concluded:  

 Dimenhydrinate significantly reduces vomiting in children with 
gastroenteritis and is well tolerated 

 However, the antiemetic effect of dimenhydrinate is mild and oral 
rehydration therapy and clinical outcomes have not shown 
improvement 

 Unclear if bigger impact on children with a higher degree of 
dehydration.  
 

 Dosing (by age and weight) 
 2 – 5 years: 12.5 – 25 mg PO every 6-8 hours (max 75 mg/day) 

   5 mg/kg/day in four divided doses 

 6 – 12 years: 25 – 50 mg PO every 6-8 hours (max 150 mg/day)
   5 mg/kg/day in four divided doses 

 >12 years: 50 – 100 mg PO every 4-6 hours (max 400 mg/day) 



When to use Intravenous Fluids (IVF) 

 Hyponatremic dehydration (Low Na) 

 Failed ORT 

 Protracted vomiting despite small, frequent feeding  

 Severe dehydration with a shock-like state 

 Impaired consciousness 

 Paralytic ileus and monosaccharide malabsorption  

 



Rehydration with IVF 

 Typical maintenance fluids in pediatrics 
 D5NS with 20 meq/L KCL 

 Calculate maintenance fluids using the 4:2:1 rule 
 First 10 kg x 4 cc/hr 
 Second 10 kg x 2 cc/hr 
 Remaining kg after that 1 cc/hr 
 OR if child is >20 kg, just add 40 to the weight 



Rehydration with IVF 
 Consider giving NS boluses for resuscitation in               

patients with moderate to severe dehydration 
 20 cc/kg of NS bolus 

 Tend to give up to a total of 60 cc/kg – monitor closely for signs of 
fluid overload (hepatomegaly, crackles in chest) and for response 
after bolus 

 Lacated Ringers solution is not routinely used in pediatrics 
 Relatively hypotonic with higher levels of potassium 
 Can lead to hyponatremic dehydration 

 For ongoing losses (i.e. ongoing emesis, NG drainage, 
diarrheal losses), we replace typically 1:1 for volume 



Summary 

 Maintenance, deficit, and ongoing fluid and electrolyte 
losses need to be calculated. 

 Mild-to-moderate dehydration can be treated 
effectively with ORT. 

 Children with moderate-to-severe dehydration should 
have electrolytes measured to determine content and 
rate of fluid replacement. 

 Children with severe dehydration and altered perfusion 
need acute fluid resuscitation and should receive 
immediate fluid bolus(es) with normal saline.  
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