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• 1500 children with diabetes in Wales: 
150 new cases/year

• 96% have type 1 diabetes.

• 25% of cases are in DKA at diagnosis

• DKA:
• requires intensive medical intervention
• is traumatizing for the child
• may have a long-term adverse effect on 

their diabetes control
• is the commonest cause of death in 

children with diabetes

Introduction



A quick science refresh



Diabetic Ketoacidosis

BSPED (2020) and ISPAD definition of DKA

Patients presenting with a new diagnosis of diabetes will 
invariably also be hyperglycaemic but patients with known 
diabetes may present in DKA with a normal glucose



Principles of management



Guidelines



Where to find them

• CYPWDN DKA ICP booklet

• DKA ICP and calculator on your hospital 
clinical portal

• https://www.bsped.org.uk/clinical-
resources/guidelines/

• https://www.bsped.org.uk/media/1742/dka-
icp-2020-v1_1.pdf

• https://www.dka-calculator.co.uk/

https://www.bsped.org.uk/clinical-resources/guidelines/
https://www.bsped.org.uk/media/1742/dka-icp-2020-v1_1.pdf
https://www.dka-calculator.co.uk/






Important safety notes

• General guidelines for management

• Treatment may need modification for individual patients

• Does not remove need for detailed re-assessments

• Should be used by or under supervision of clinicians experienced in 

management of paediatric DKA

• Should be used in conjunction with full BSPED guideline

• Part of official patient care record and should be filed in patients notes

• Must complete box in right hand corner with name, signature, date and time

• Any variation from care plan must be documented on variance sheet



ICP and calculator layout







ABC resuscitation

Initial management follows principles in APLS



Assessment of shock

• Clinical evaluation of cardiovascular compromise can 
be challenging in DKA

• Acidosis drives tachycardia and reduces peripheral skin 
perfusion

• BSPED 2020 states shock as defined by the APLS
– Tachycardia
– Prolonged central capillary refill
– Poor peripheral pulses
– Hypotension (though this is a late sign of shock)
– NOT just poor peripheral perfusion. 

• Aim to restore adequate circulation



Assessment of dehydration

• Clinical evaluation of hydration in DKA is very difficult

• pH to categorise the severity of DKA and to determine the 
degree of dehydration
– Mild DKA – venous pH 7.2- 7.29 or bicarbonate < 15 

mmol/l with 5% dehydration
– Moderate DKA – venous pH 7.1-7.19 or bicarbonate < 10 

mmol/l with 7% dehydration
– Severe DKA – venous pH less than 7.1 or serum 

bicarbonate < 5 mmol/l with 10% dehydration 

• Koves et al

https://care.diabetesjournals.org/content/27/10/2485


Resuscitation versus rehydration bolus

Resuscitation bolus should NOT be subtracted from the calculated fluid deficit.

Rehydration bolus SHOULD be subtracted from the calculated fluid deficit 



Fluid deficit calculations

Fluid deficit should be replaced over 48hrs



Maintenance fluids

• A mainstay of management in paediatric DKA has 
been restriction of intravenous fluids

• Rapid administration of intravenous fluids 
reduces serum osmolality, resulting in cerebral 
oedema

• Retrospective reviews demonstrated better 
outcomes in children with DKA who received less 
fluid

• HOWEVER - association vs causation with 
possible confounding factors



Maintenance 
ml/hr

Total fluid/24 hrs

ISPAD 2018/BSPED 2020 45ml/hr 1100ml

BC Canada /John Hunters 
Children's (Aus)

45ml/hr 1100ml

Royal Melbourne Hospital 53-70ml/hr 1272-1680 ml

BSPED 2009 40 ml/hr 960 ml

BSPED 2015 12ml/hr 288ml

Calculation of maintenance fluid in DKA

e.g. Fluids for a 12 kg child in DKA



New evidence



Fluid maintenance calculations



Starting insulin

• Start the insulin infusion 1-2hrs after beginning intravenous 
fluid therapy

• Start at 0.05units/kg/hr to 0.1units/kg/hr (severe DKA or 
adolescents)

• Children under 5yrs should be given 0.05units/kg/hr

• Stop all other short-acting insulin including CSII

• Continue long-acting insulin

• Consider starting long-acting insulin in newly diagnosed



Starting insulin



Destination from ED

• All children with DKA should be admitted to 
paediatric HDU / ward with 2:1 nursing care

• Those that are high risk should be nursed 1:1 and 
may need to be managed on PICU
– pH <7.1
– <2yrs of age
– Cardiovascular shock
– Corrected sodium <130 or >150
– Hyper or hypokalaemic
– Altered conscious state
– Blood glucose >50



Nursing Care

• Strict (hourly) fluid balance, capillary blood 
glucose 

• 1-2hrly capillary blood ketones

• Hourly observations including BP and Modified 
GCS

• Cardiac monitoring

• Twice daily weights

• Report changes in ECG trace or signs of possible 
cerebral oedema to medical staff immediately





Medical reviews

• Face to face review, bloods and blood gas
– At start of treatment
– 2hrs after
– 4hrly thereafter
– More frequently if severe DKA (pH <7.1) or <2yrs
– Record on serial data sheet

• At each face to face review assess and document
– Clinical status, ECG
– Recent results
– Cumulative fluid balance
– Specifically consider emerging complications and address according to 

clinical priority
– Update to parents

• Consider adjusting total fluid rate using corrected sodium



Corrected sodium



Managing complications



Cerebral oedema



Hypokalaemia



Hypoglycaemia



Persistent acidosis



Ongoing care



Converting to subcut insulin

If ketones <1 and patient tolerating oral fluids



This 10 year old boy presented with severe dehydration and vomiting. There 
was a preceding history of polyuria, polydipsia and weight loss.

Name the 3 most important blood investigations you would perform.

What are the principles of management?

Case

Why do children in DKA look so unwell?
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