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Background
This guideline can be used for infants and children who present with dehydration secondary to underlying illness such as gastroenteritis, tonsillitis, or viral illness. Rehydration can be achieved enterally (either via oral trial of fluids or nasogastric tube [NGT]) or intravenously.   
This document reflects what is currently regarded as a safe and appropriate approach to care. However, as in any clinical situation there may be factors which cannot be covered by a single set of guidelines. This document should be used as a guide and does not replace the need for the application of clinical judgment to each individual presentation. 
Key Objective
This guideline has been developed by both North Canberra Hospital (NCH) and the Canberra Hospital emergency departments to ensure a consistent approach to rapid rehydration in infants and children. The objective is to reduce admissions under paediatrics from both emergency departments, which will ensure these children are spending the shortest time in hospital that is clinically safe.  
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This guideline applies to medical officers and registered nurses working within their scope of practice at Canberra Health services (CHS). The guideline applies to infants, children and adolescents (under 16 years of age) presenting to the emergency department at NCH or the Canberra Hospital.  For the purposes of this guideline, these patients will be collectively referred to as ‘children’.
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All children who present to the emergency department with history or features of dehydration require a blood glucose level (BGL) as well as a current weight.  For infants up to 6 months of age, a bare weight is required.   
If the BGL is abnormal (less than 3.3 mmol/L or greater than 11 mmol/L) please follow with a point-of-care ketones test and discuss result with senior clinician and refer to appropriate guidelines (see below).   
Those patients with a BGL less than 3.3 mmol/L require sucrose gel. Patients with a BGL of 2.6 or less require critical hypoglycaemia blood and urine tests (refer to the list of investigations located on the Digital Health Record (DHR) paediatric quick order sets). For infants less than 28 days old, refer to the Neonatal Hypoglycaemia and Neonatal Hypoglycaemia - North Canberra Hospital guidelines, available on the Policy and Guidance Documents Register. For children and infants 28 days or older, refer to the Royal Children’s Hospital Melbourne’s Clinical Practice Guideline – Hypoglycaemia, available at https://www.rch.org.au/clinicalguide/guideline_index/Hypoglycaemia_Guideline/.
Assessment of the child involves obtaining a full set of vital signs, including blood pressure, and looking for signs and symptoms of level of dehydration. The approximate degree of dehydration will help guide appropriate initial management of the child.   
Weight loss is the best measure of dehydration. This is the difference between pre-morbid weight if known (within 2 weeks of illness onset) and current bare body weight. For example, a 10kg child who now weighs 9.5kg has 500ml of water deficit and is therefore 5% dehydrated.  
In the absence of known premorbid weight, it is important to look for clinical signs and symptoms that can be used to estimate the degree of dehydration. For further information on clinical features refer to the Gastroenteritis – Paediatrics (Infants, children and adolescents) guideline, available on the Policy and Guidance Documents Register.
Look for signs of shock (including reduced conscious state, tachycardia, tachypnoea, hypotension, weak peripheral pulses, mottled/cold peripheries, acidosis) and red flags (see Table 1).  If the child is shocked and/or has risk factors as shown in Table 1, please escalate to senior medical and nursing staff to ensure resuscitation is started if required. These children are not suitable for rapid rehydration in the emergency department.  
There is a lower threshold for further investigations and treatment for those with increased risk of severe dehydration or electrolyte disturbance, or those for whom dehydration poses an additional risk (see Table 1 below). 
Red Flags
	Risk for severe dehydration and electrolyte disturbance 
	Conditions where dehydration carries a high risk 

	Incorrect formula dilution 
Infants less than 6 months old  
GI pathology (e.g. short gut syndrome, ileostomy, colostomy, Hirschsprung disease) 
Cystic fibrosis 
Renal impairment  
Use of diuretics  
Metabolic disorders 
	Complex/cyanotic congenital heart disease (especially cardiac shunts) 
Slow weight gain  
Immunocompromise 
Use of nephrotoxic medications  
Post-organ transplant  
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Oral rehydration therapy can be started on arrival to the emergency department. It is important to have a current weight, check a blood sugar level and to consider anti-emetics (see Section 3) prior to commencing this.   
The clinical form is Patient/Carer Administration of oral Fluid – Paediatric (form no. 70265 on the Clinical Forms Register). This form includes information for the carer on strategies to give oral rehydration fluid, as well as a table to record fluids in and out. The target volume for oral rehydration is 0.5ml/kg every 5 minutes. 
Hydralyte® is the most readily available oral rehydration solution (ORS) within the Emergency Department and is the preferred choice for oral fluid replacement in liquid or frozen form. This has appropriate osmolarity and contains enough sodium and glucose for rehydration for patients without electrolyte imbalance or hypoglycaemia. 
Juice diluted in water (1:1 solutions) is only considered an appropriate intervention when there are no clinical signs of dehydration. Lemonade, sports drinks (e.g. Gatorade®) and home-made ORS are not recommended for rehydration therapy. 
Breast milk and/or formula are clinically appropriate ORS choices for infants (less than 1 year of age) and may be supplemented with other ORS. Infants that are normally breastfed should continue small, frequent feeds as tolerated. 
If the child does not tolerate oral rehydration therapy, then dehydration can be treated either via NGT or intravenously (see Sections 4 and 5). The choice of rehydration will be determined by clinical signs/symptoms, underlying cause, and age of the child.
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Infants and children who are older than 6 months with nausea, vomiting, or signs of dehydration may be given anti-emetic therapy which can assist with oral or nasogastric rehydration.
The anti-emetic of choice is ondansetron, due to the side effects of other antiemetics.   
Dosing of ondansetron is as follows:
Weight 8-15kg: 2mg
Weight 15-30kg: 4mg
Weight greater than 30kg: 4-8mg
Refer to Medication Standing Orders for ondansetron, available on the Policy and Guidance Document Registrar and the Health Hub. 
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Rehydration via enteral route is preferred for children under 3 years of age. Nasogastric (NG) rapid rehydration in the emergency department is for those patients who have not tolerated an oral trial of fluid and need rehydration.
Suitable patients are those with gastrointestinal losses as their cause of dehydration, with acute onset of the illness, and who have no co-morbidities or risk factors for electrolyte abnormalities (refer to Table 1).
Patients with severe dehydration, under 6 months of age, respiratory infections, electrolyte abnormalities, risk factors for electrolyte abnormalities (refer to Table 1) or significant co-morbidities are not suitable for rapid NG rehydration. These patients require slow rehydration and paediatric admission (see below).
Refer to the Tube Feeding for Infants, Children and Adolescents (Nasogastric, Orogastric, and Nasojejunal) procedure, available on the Policy and Guidance Documents Register, for NGT insertion. Once the NGT has been inserted and position confirmed (with pH), Hydralyte® and rate of rehydration can be prescribed.
The rate for rapid rehydration in the emergency department is shown in Table 2 below. For the first hour, rehydration is done at a rate of 10ml/kg; if tolerated then continue at 10ml/kg/hr or increase to 25ml/kg/hr for next 4 hours depending on the clinical assessment. 
Rate for rapid NG rehydration1
	Weight on admission 
	10ml/kg/hr (replace 4% deficit) 
	25ml/kg/hr (replace 10% deficit) * 
	Total infusion time (hr) 

	7kg 
	70ml/hr 
	175 ml/hr 
	4 

	8kg 
	80ml/hr 
	200 ml/hr 
	4 

	9kg 
	90ml/hr 
	225 ml/hr 
	4 

	10kg 
	100ml/hr 
	250 ml/hr 
	4 

	12kg 
	120ml/hr 
	300 ml/hr 
	4 

	14kg 
	140ml/hr 
	300 ml/hr* 
	4-4.5* 

	16kg 
	160ml/hr 
	300 ml/hr* 
	4-5.5* 

	18kg 
	180ml/hr 
	300 ml/hr* 
	4-6* 

	20kg 
	200ml/hr 
	300ml/hr* 
	4-6.5* 


* Maximum rate of many NG pumps is 300 mL/hr. If desired rate exceeds pump maximum rate, then divide target volume of fluid by 300 mL to find infusion time e.g. for an 18kg child, if the aim is 450 mL/hr for 4 hours (1800 mL), then this can be given as 300 mL/hr for 6 hrs.
When children are undergoing nasogastric rehydration, it is important to measure urine output (weigh nappies, or passed urine, during rehydration).
Children with acute onset of illness, mild dehydration and who improve with rapid rehydration can be safely discharged from the emergency department with the Gastroenteritis information sheet (available at: https://www.schn.health.nsw.gov.au/gastroenteritis-factsheet).
Any child who has not improved post rapid rehydration in the emergency department, or who can’t be safely discharged, requires discussion with the inpatient paediatric team regarding admission.
Any child that requires an admission from the NCH emergency department requires admission to be accepted by the paediatric team at the Canberra Hospital.  Once this has been accepted, a bed can be booked with assistance of clinical managers and contact with Flow and Coordination Hub at the Canberra Hospital.
Slow NG rehydration
Children who require slow rehydration need admission under the inpatient paediatric team at the Canberra Hospital. The rates for slow NG rehydration have been included below to assist with prescribing and starting the fluids in the emergency department, while admission is organised. 
Rate of slower NG rehydration1  
	Weight on admission 
	0-6hrs 
(deficit replacement based on 5% deficit)  
	7-24 hours  
(full 24 hour maintenance volume, over remaining 18 hours) 

	3kg 
	25ml/hr 
	15ml/hr 

	4kg 
	35 ml/hr 
	20 ml/hr 

	5kg 
	40ml/hr 
	25ml/hr 

	6kg 
	50ml/hr 
	30ml/hr 

	7kg 
	60ml/hr 
	40ml/hr 

	8kg 
	70ml/hr 
	45ml/hr 

	9kg 
	75ml/hr 
	50ml/hr 

	10kg 
	85ml/hr 
	55ml/hr 

	12kg 
	100ml/hr 
	60ml/hr 

	15kg 
	125mlhr 
	70ml/hr 

	20kg 
	165ml/hr 
	80ml/hr 

	30kg 
	250ml/hr 
	95ml/hr 
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Intravenous (IV) rehydration is recommended for those children with dehydration who have not tolerated oral intake in the department and are over 3 years of age or not tolerating NGT insertion.   
All children having IV fluid rehydration require baseline serum electrolytes and glucose.  
Rapid IV rehydration in the emergency department is administered over 4 hours.  The rate is 12.5mg/kg/hr with 0.9% sodium chloride and 5% dextrose. There is a maximum rate of 700mL/hr.   
Assessment is required after this period to see if further IV fluids are required.  If there are concerns for ongoing dehydration requiring ongoing IV fluids, this will require an admission.   
Alert: Children at NCH who require IV fluid bolus for signs of shock should be transferred to the Canberra Hospital.  
The patients suitable for emergency department IV rehydration are those with no comorbidities, normal electrolytes on bloods, and likely to respond to treatment.   
Children with underlying comorbidities, severe dehydration, abnormal electrolytes (hypo/hyper-natremia, hypo/hyperkalaemia), re-presentation with the same illness, unable to safely discharge from the emergency department, or concurrent treatment including supplemental oxygen, or IV antibiotics require consultation with inpatient paediatric team for admission.
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Children admitted for enteral rapid rehydration  
When admitting a patient to the emergency short stay (Emergency Medical Unit at the Canberra Hospital or Emergency Short Stay Unit at NCH) please ensure:  
Nasogastric fluids have been charted and rate as per Section 4 (10mL/kg for first hour, then 25mL/kg/hr for next 4 hours) 
Antipyretics have been charted (ibuprofen 10mg/kg every eight hours as required, paracetamol 15mg/kg every six hours as required)  
Vital signs are repeated every 2 hours  
Urine output is monitored (wet nappies, passed urine in the toilet depending on age)  
Parents/carers are happy with the plan 
Follow up recommended with GP if symptoms worsening or persist after 2-3 days. 
Children admitted for parenteral rapid rehydration  
Children at NCH who require IV fluid bolus should be transferred to the Canberra Hospital. 
When admitting a patient to the emergency short stay please ensure:  
Intravenous cannula is inserted, dated and placed on avatar in the DHR 
IV fluids charted (0.9% sodium chloride and 5% dextrose at 12.5mL/kg/hr for 4 hours, with maximum rate of 700mL/hr) 
Antipyretics have been charted (ibuprofen 10mg/kg every eight hours as required, paracetamol 15mg/kg every six hours as required)  
Vital signs are repeated every 2 hours  
Urine output is monitored (wet nappies or passed urine in toilet depending on age) 
Parents/carers are happy with the plan.
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During the time in the emergency department, it is important to ensure the child is tolerating the rehydration. Once rehydration has been completed, keep any NGT or IVC in place until reassessment and the discharge check list below has been completed successfully.
Reassess the child with set of vitals and repeat BGL if low on arrival  
Offer child something to drink and document if tolerated with no further vomiting (if vomiting was part of presenting concern) 
Ensure child has passed urine (wet nappies, or in the toilet)  
Ensure child has improved clinically  
Ensure parent/carer feels comfortable to go home and their questions have been answered   
Recommend follow up with GP in next 48 hours for review  
Advise patient/parent/carer to return to emergency if symptoms worsening or persisting after 2-3 days, child is tolerating less than half of their fluid intake, has less than half as many wet nappies as usual or isn’t passing urine.
Remove NGT/IVC once safe for discharge.  
Ensure the Gastroenteritis information sheet is provided to parents and safety netting included in the discharge paperwork.   
If the child has not improved or is unable to be safely discharged, they will require an inpatient paediatric consult for admission.   
Back to Contents
[bookmark: _Toc189061748][bookmark: _Hlk43366294]Evaluation
[bookmark: _Hlk170467190]Outcome
Reduction in length of stay in the emergency department for common presentations for dehydration such as dehydration, tonsilitis, gastroenteritis 
Reduction in admissions under paediatrics for dehydration/gastroenteritis 
[bookmark: _Hlk170467240]Reduction in transfers from NCH emergency for admissions.
Measures
Revie of data pre and post implementation to assess reduction in admissions
Review of data pre and post implementation to assess changes in length of stay.
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Policies
· Nursing and Midwifery Board of Australia (NMBA) Requirements for Practice
Procedures
Blood Glucose and Ketone Point-of-Care Testing
Infection Prevention and Control
Infection Prevention and Control – North Canberra Hospital (NCH)
Peripheral Intravenous Cannula (PIVC) and Midline Catheters - the Insertion and Management of Adults and Children (not neonates)
Patient Identification and Procedure Matching 
Tube Feeding for Infants, Children and Adolescents (Nasogastric, Orogastric, and Nasojejunal)
Vital Signs and Early Warning Scores
Vital Signs and Early Warning Scores – The North Canberra Hospital (NCH)
Guidelines 
Consent for Healthcare Treatment
Gastroenteritis – Paediatrics (Infants, children and adolescents)
Legislation
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011
Carers Recognition Act 2021
Other
Australian Charter of Healthcare Rights
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