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This document for the management of ketoacidosis in children with diabetes now 
includes a DKA Integrated Care Pathway (ICP) designed by the BSPED DKA Specialist 
Interest group in March 2020. The update is based on the ISPAD Clinical Practice 
Consensus Guideline 2018 and the Clinical Trial of Fluid Infusion Rates for Paediatric 
Diabetes Ketoacidosis by the PECARN study group, N Engl J Med 2018;378:2275-87.  
DOI: 10.1056/NEJMoa1716816. 

The ICP has been reviewed and endorsed by the Children & Young People’s Wales Diabetes 
Network (& Brecon Group). It is accompanied by a powerpoint teaching resource intended 
to be used for training and updates for teams at local hospitals across Wales.

Any comments or suggestions may be addressed to 

Dr Ambika Shetty  Dr Nirupa A D’Souza
Consultant Paediatrician  Consultant Paediatrician
Children’s Hospital for Wales OR Princess of Wales Hospital
Cardiff  Bridgend
Ambika.Shetty@wales.nhs.uk  nirupa.dsouza@wales.nhs.uk

4th Edition: June 2020; next review December 2023  
3rd Edition: March 2016, 2nd Edition: May 2010, 1st Edition: June 2007

Please only use abbreviations in the pathway if they are on the list of approved 
abbreviations on page 32 of the document.
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Signature Sheet
It is essential that all staff using the pathway complete the ‘signature key box’ below,  
this ensures that those using the pathway can be identified. You can then use your initials  
in the pathway instead of full signature and printed name.

Print Name Designation Work Area Initials Signature Date
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        https://www.bsped.org.uk/clinical-resources/guidelines/

www.dka-calculator.co.uk
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APPENDIX 1 – GLASGOW COMA SCORE 

BBeesstt  MMoottoorr  RReessppoonnssee  EEyyee  OOppeenniinngg  
1 = none 1 = none 
2 = extensor response to pain 2 = to pain 
3 = abnormal flexion to pain 3 = to speech 
4 = withdraws from pain 4 = spontaneous 
5 = localises pain   
6 = responds to commands   

  
  

BBeesstt  VVeerrbbaall  RReessppoonnssee  ((wwiitthh  mmooddiiffiiccaattiioonn  ffoorr  yyoouunnggeerr  ppaattiieennttss))  
>>55  yyeeaarrss  22--55  yyeeaarrss  <<22  yyeeaarrss  

1 = none 1 = none 1 = none 
2 = incomprehensible sounds 2 = grunts 2 = grunts 

3 = inappropriate words 3 = cries or screams 
3 = inappropriate crying or 

unstimulated screaming 
4 = appropriate words but confused 4 = monosyllables 4 = cries only 

5 = fully orientated 5 = words of any sort 5 = appropriate non-verbal responses 
(coos, smiles, cries) 

 

 

 

APPENDIX 2 – ESTIMATED WEIGHT TABLE 

 

 

 

 

 

 

  

Age Guide weight (kg) 
Male Female 

6 months 8 7 
12 months 9.5 9 
18 months 11 10 

2 years 12 12 
3 years 14 14 
4 years 16 16 
5 years 18 18 
6 years 21 20 
7 years 23 22 
8 years 25 25 
9 years 28 28 

10 years 31 32 
11 years 35 35 
12 years 43 43 
14 years 50 50 

Adult 70 70 
Adapted from Advanced Paediatric Life Support, version 6, 2016 
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APPENDIX 3 – MAKING UP IV FLUIDS 

The following fluids are generally available from Pharmacy. They may not be available on every ward. If you need to make it up, 
please do so as below, rather than waiting for pharmacy. 

00..99%%  SSooddiiuumm  CChhlloorriiddee  wwiitthh  55%%  GGlluuccoossee  aanndd  2200mmmmooll  PPoottaassssiiuumm  CChhlloorriiddee  iinn  550000mmLL  

1. Remove 50mL from a bag of Sodium Chloride 0.9% with 20mmol Potassium Chloride in 500mL 
2. Draw up 50mL of Glucose 50% using a syringe and add to the above bag to make the glucose concentration 5% 
3. Mix well before administration 

  

00..99%%  SSooddiiuumm  CChhlloorriiddee  wwiitthh  1100%%  GGlluuccoossee  aanndd  2200mmmmooll  PPoottaassssiiuumm  CChhlloorriiddee  iinn  550000mmLL  

1. Remove 100mL from a bag of Sodium Chloride 0.9% with 20mmol Potassium Chloride in 500mL 
2. Draw up 100mL of Glucose 50% using a syringe and add to the above bag to make the glucose concentration 10% 
3. Mix well before administration 

 

Plasmalyte does not contain enough potassium to be used on its own; discuss with pharmacy/PICU before using as 
maintenance fluid to ensure adequate potassium replacement is provided. 

 

APPENDIX 4 – EXPLANATORY NOTES 

SSooddiiuumm  aanndd  CCoorrrreecctteedd  SSooddiiuumm ((NNaaccoorrrr))  
Hyponatraemia occurs in DKA as with hyperglycaemia the extracellular osmolality rises resulting in water movement from the 
intracellular space into extracellular space causing dilution of extracellular sodium and a low serum sodium. However, when 
glucose begins to fall through hydration and insulin, and the plasma glucose concentration is reduced, water leaves the 
extracellular space entering intracellular space raising the extracellular sodium concentration again and the serum sodium 
typically rises. Corrected sodium levels give an indication of the amount of free water in the circulation. 

Corrected sodium levels should typically rise as blood glucose levels fall during treatment. It has been suggested that corrected 
sodium levels give an indication of the risk of cerebral oedema with a falling corrected sodium indicating an excess of free water 
and an increased risk of cerebral oedema.  

If corrected sodium levels fall during treatment, discuss with the consultant on call. 

The formula for corrected sodium is: 

𝑁𝑁𝑁𝑁𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑁𝑁𝑁𝑁𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑐𝑐𝑚𝑚𝑚𝑚 +  (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 − 5.6
3.5 ) 

For worked examples, refer to the full guideline (https://www.bsped.org.uk/clinical-resources/guidelines/). 

HHyyppeerrcchhlloorraaeemmiicc  mmeettaabboolliicc  aacciiddoossiiss  
Hyperchloraemic metabolic acidosis may occur following the administration of large amounts of chloride containing fluids given 
during the management of DKA. The preferential renal excretion of ketones instead of chloride can result in hyperchloraemia.  The 
acidifying effect of chloride can mask the resolution of ketoacidosis if base deficit alone is used to monitor progress as there may 
appear to be a continuing base deficit with a continued low bicarbonate due to the chloride component rather than due to 
ketosis. Direct monitoring of ketones and calculation of the component of the base deficit due to chloride will help differentiate 
whether persisting acidosis is due to ongoing ketosis that may need additional treatment (adjustment to insulin infusion or fluids) 
or due to hyperchloraemia. Acidosis due to hyperchloraemia will correct spontaneously and doesn’t need specific treatment. 
Acidosis due to hyperchloraemia need not delay the transition to oral fluids and subcutaneous insulin. It needs differentiating 
from ongoing ketosis. 
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The formula for calculating the component of the base excess due to chloride is: 

𝐵𝐵𝐵𝐵𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡 𝑐𝑐ℎ𝑙𝑙𝑡𝑡𝑙𝑙𝑙𝑙𝑑𝑑𝑑𝑑 = (𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 − 𝐶𝐶ℎ𝑙𝑙𝑆𝑆𝑙𝑙𝑆𝑆𝑆𝑆𝑙𝑙) − 32 

For worked examples, refer to the full guideline (https://www.bsped.org.uk/clinical-resources/guidelines/). 

AAllbbuummiinn  
A low serum albumin can also contribute to a persisting acidosis which may be erroneously attributed to persisting ketosis. Some 
intensivists also recommend partitioning the component of apparent acidosis due to the reduced albumin to avoid it being 
inappropriately attributed to persisting ketosis. 

The formula for calculating the component of the base excess due to albumin is: 

𝐵𝐵𝐵𝐵𝑑𝑑𝑑𝑑𝑑𝑑 𝑡𝑡𝑡𝑡 𝑎𝑎𝑙𝑙𝑎𝑎𝑑𝑑𝑎𝑎𝑙𝑙𝑎𝑎 = 0.25 × (42 − 𝐴𝐴𝑙𝑙𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝐴𝐴) 
 

BBiiccaarrbboonnaattee  
Do not give intravenous sodium bicarbonate to children and young people with DKA. Only consider bicarbonate if there is life 
threatening hyperkalaemia or in severe acidosis with impaired myocardial contractility. It is anticipated that this would only ever 
be done following discussion with an intensivist. 

RRiisskk  ooff  vveennoouuss  tthhrroommbboossiiss  
Be aware that there is a significant risk of femoral vein thrombosis in young and very sick children with DKA who have femoral 
lines inserted. Lines should be in situ as short a time as possible. Thromboembolic prophylaxis should be considered in young 
people >16 years (in line with NICE guidance), in young women taking the combined oral contraceptive pill and sick patients with 
femoral lines, following discussion with an intensivist. 

OOrraall  fflluuiiddss  
Do not give oral fluids to a child or young person who is receiving intravenous fluids for DKA until ketosis is resolving and there is 
no nausea or vomiting. 

A nasogastric tube may be necessary in the case of gastric paresis.  

If oral fluids are given before the 48 hour rehydration period is completed, the IV infusion needs to be reduced to take account of 
the oral intake.  

FFlluuiidd  lloosssseess  
Do not give additional intravenous fluid to replace urinary losses. Urinary catheterisation should be avoided but may be useful in 
the child with impaired consciousness. 

If a massive diuresis continues for several hours fluid input may need to be increased; this should be isotonic to the urine. If large 
volumes of gastric aspirate continue, these will need to be replaced with 0.45% saline with Potassium Chloride. 

OOtthheerr  ccoommpplliiccaattiioonnss  
Other associations  with DKA require specific management: 

Continuing abdominal pain is common and may be due to liver swelling, gastritis, bladder retention, ileus. However, beware of 
appendicitis and ask for a surgical opinion once DKA is stable. A raised amylase is common in DKA. 

Other problems are pneumothorax ± pneumo-mediastinum, interstitial pulmonary oedema, unusual infections (e.g. TB, fungal 
infections), hyperosmolar hyperglycaemic non–ketotic coma, ketosis in type 2 diabetes. 

Discuss these with the consultant on-call. 

  

EENNDD  OOFF  IINNTTEEGGRRAATTEEDD  CCAARREE  PPAATTHHWWAAYY  
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Intensive Monitoring Chart (Diabetes)

Frequency Requested ½ hrly 1 hrly 2 hrly 4hrly 6hrly

(Please circle and date + time changes) 
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Intake/Output Chart

  ALL IV FLUIDS AND MEDICATION MUST BE PRESCRIBED ON THE  
IN-PATIENT MEDICATION ADMINISTRATION CHART

Weight kg; Previous 24 hour: Input ml; Output ml; Balance + / - ml
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Rate of Infusion 
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Volume Left 
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Infusion 12 hrly
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Hourly TOTAL OUT

Cumulative TOTAL OUT 
(B)

Cumulative FLUID 
BALANCE (A-B)

Pump Pressure (Insulin)

Pump Pressure (IVI)

Weigh child every 12 hours - this helps to calculate actual % dehydration at admission and monitor recovery
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Intensive Monitoring Chart (Diabetes)
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Intensive Monitoring Chart (Diabetes)
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Intensive Monitoring Chart (Diabetes)
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ICP: Diabetic Ketoacidosis

CONTINUATION SHEET - TO BE USED BY ANY TEAM MEMBER FOR DOCUMENTATION / 
NOTE-KEEPING DURING THE PATHWAY

Date/Time Initials
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ICP: Diabetic Ketoacidosis
Variance / Comments

Date

Time

Initial

Date

Time

Initial

Date

Time

Initial

Date

Time

Initial

Contact Telephone Numbers for Team

Name Telephone Number Pager Number / Bleep Number

Abbreviations used in this document

ABC Airway Breathing Circulation IV Intravenous

Anti-GAD Anti Glutamic Acid Decarboxylase IVI Intra venous Infusion

BE Base Excess K Potassium

BP Blood Pressure KCl Potassium Chloride

CRP C Reactive Protein LFT Liver Function Tests

CNS Central Nervous system Na Sodium

CO2 Carbon Dioxide NaCl Sodium Chloride

C+S Culture and Sensitivity NG Nasogastric

DKA Diabetic Ketoacidosis O2 Oxygen

ED Emergency Department PICU Paediatric Intensive Care Unit

FBC Full Blood Count SaO2 Oxygen Saturation

FT4 Free Thyroxine SC Subcutaneous

GCS Glasgow Coma Scale TSH Thyroid Stimulating Hormone

Hb Haemoglobin U+E Urea and Electrolytes

HbA1c Glycated Haemoglobin VBG Venous Blood Gas

Hct Haematocrit WCC White Cell Count

HDU High Dependency Unit 
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