BINDING MARGIN – DO NOT WRITE IN THIS SECTION



	CRITERIA FOR ICU CONSULTATION
	Common Pitfalls in DKA Management

	1. pH<7.1 at the time of ICU consultation or 7.0 or less at any time 

2. Shock

3. calculated serum osmolality is greater than 330mOsm/L

4. Monitoring required for potassium replacement (>0.3mmol/kg/hour KCl)

5. Impaired conscious state (GCS<12) or suspected cerebral oedema
	· Syringe driver is not working / connected

· Reducing or ceasing insulin infusion rate inappropriately

· Inadequate potassium replacement

· Failure to start IV glucose infusion when BGL<15 mmol/L

· Delay in identifying or treating precipitant

· Too rapid fall in glucose causing cerebral oedema

	Supplementary Notes

	1. Not all hospitals will have a medical high dependency unit and early transfer should be considered especially if any signs of circulatory compromise, pregnant or have significant co-morbidities.  ICU consultation should be obtained for patients meeting ICU criteria above.    Arterial blood gas should be used for diagnosis but if this cannot be obtained a venous sample may suffice.  Treatment should not be delayed in suspected cases of diabetic ketoacidosis.  If venous blood gas testing is not available, patients should be transferred.

2. Formal venous blood glucose should be obtained on arrival as glucometers may not reflect the true level of hyperglycemia.  

3. Precipitating causes may include sepsis, myocardial ischemia, acute abdomen, drug overdose or alcohol abuse. Consider adrenal insufficiency if resistant hypotension or failure to improve.  If adrenal insufficiency is suspected, collect blood for cortisol.  Give hydrocortisone 100mg IV stat immediately after venesection.  Do not delay treatment whilst awaiting blood results.  

4. Younger patients are at higher risk of cerebral oedema from too rapid correction of hyperglycemia.  Monitoring for cerebral oedema should commence from time of presentation until at least 12 hours post admission.  Signs of cerebral oedema include headache, reduced consciousness.  If cerebral oedema is suspected: call consultant and ICU, consider giving 100mL of mannitol 20% over 20 minutes.  Organize urgent CT scan of the brain.

5. Bicarbonate is rarely indicated.  Call consultant to discuss if pH<7.0, HCO3<5mmol/L & hypotension/arrhythmias/pulmonary oedema 
6. Maintaining BGL of 10-15mmol/L during the first twelve hours allows for higher insulin doses to be administered and enhanced clearance of ketones.  If BGL falls below 10mmol/L consider increasing dextrose infusion to 200mL per hour, switching to 10% glucose at 100mL per hour and/or decreasing insulin infusion rate to 2U per hour.
7. Correction of acidosis and insulin administration may result in a precipitous fall in serum K.  If serum K+ is less than 3.5mmol/L start K+ 10mmol/hr replacement until central venous access is obtained to allow for higher infusion rates.  Cardiac monitoring is required if K+ replacement rate is greater than 0.3mmol/kg/hr or 10mmol/hr.  K+ should be prepared in as diluted a solution as possible (eg. 40mmol in 1L) to prevent phlebitis, pain at infusion site and to minimize complications in the event of extravasation.

	IF ASSISTANCE IS REQUIRED, PLEASE CONTACT THE ADMITTING PHYSICIAN.  ASSISTANCE CAN BE SOUGHT FROM THE ENDOCRINOLOGIST-ON-CALL  AT JOHN HUNTER HOSPITAL

ON (02) 4921 3000.


	Facility _______________

Hunter New England Health

Diabetic Ketoacidosis Insulin Infusion Orders
	Affix patient label or complete ID details

SURNAME ........................................ MRN .....................................

OTHER NAMES ..............................................................................

ADDRESS .......................................................................................

DATE OF BIRTH ................................  AMO ..................................

	See medication chart for details
	1st Prescriber to Print Patient Name

 & Check Label Correct: ……………………………….…………

	INTRAVENOUS INSULIN INFUSION ORDER:  PRESCRIBER TO COMPLETE

· Date order, prescribe the INSULIN TYPE (short acting insulin only e.g. Actrapid®, Apidra®, Humulin R®, Humalog®, Novorapid®)
· 50 units short-acting insulin made up to 50mL with 0.9% sodium chloride = 1Unit per 1mL

	Date
	Time
	Insulin
	Route
	Starting Rate U/hr
	Sign & Print Name

	
	
	50 Units of _________________ insulin in 50mL of normal saline 
	IV
	
	

	
	
	50 Units of _________________ insulin in 50mL of normal saline 
	IV
	
	

	
	
	50 Units of _________________ insulin in 50mL of normal saline 
	IV
	
	

	
	
	50 Units of _________________ insulin in 50mL of normal saline 
	IV
	
	

	
	
	50 Units of _________________ insulin in 50mL of normal saline 
	IV
	
	

	Clinical Pharmacist Review                                            Date          /      /    

	Record of Syringe Preparation: Nurse to Complete

	Syringe No.
	Date
	Time
	Insulin Concentration
	Signature Nurse 1
	Signature Nurse 2

	
	
	
	50 Units of _________________ insulin in 50mL of normal saline
	
	

	
	
	
	50 Units of _________________ insulin in 50mL of normal saline
	
	

	
	
	
	50 Units of _________________ insulin in 50mL of normal saline
	
	

	
	
	
	50 Units of _________________ insulin in 50mL of normal saline
	
	


	Facility _______________

Hunter New England Health

Diabetic Ketoacidosis Observations and Laboratory Results

	Affix patient label or complete ID details
SURNAME ........................................ MRN .....................................

OTHER NAMES ..............................................................................

ADDRESS .......................................................................................

DATE OF BIRTH ................................  AMO ..................................


		1st Prescriber to Print Patient Name

 & Check Label Correct: ……………………………….…………………….

	Date

												
	TIME

												
	Insulin Infusion Rate (U/h)

												
	Glucose Infusion  (5%, 10%)

												
	Glucose Infusion Rate (mL/hr)

												
	IV Fluid Infusion Rate (mL/hr)

												
	Blood Pressure (mmHg)

												
	Pulse Rate

												
	Temperature
												
	Oxygen saturation

												
	GCS
												
	Blood glucose

												
	pH

												
	Serum K+

												
	Serum HCO3-

												
	Serum or urine  ketones

												

	


ADR Sticker








Management of Diabetic Ketoacidosis in Adults�Use Paediatric DKA Management Guidelines for Patients less than 18 years of age





Diagnostic Criteria: Arterial1 pH<7.3 (or HCO3<16) with ketones in blood or urine usually with hyperglycemia





RESUSCITATION PHASE – 0-2 hours





STABILISATION PHASE – 2-6 hours





MAINTENANCE PHASE 6-12hrs





RESOLUTION PHASE





pH>7.3, blood ketone <0.5, HCO3 >18





STEP 1: SWITCH TO SC INSULIN


Switch to variable rate (ward) insulin infusion algorithm


Ensure long acting insulin has been given.


Give subcutaneous insulin with next meal.


Stop IV fluids and intravenous insulin 2hours AFTER subcutaneous insulin given





STEP 2: OTHER INTERVENTIONS


Refer to Diabetic Nurse Educator 


Ensure follow up with diabetic specialist on discharge








SIGNATURE:____________ TIME ____





STEP 1: REASSESS PATIENT


Allow oral intake if alert, not vomiting and bowel sounds present


Continue hourly BGL, GCS, K+ if outside normal ranges


Continue 2nd hourly VBG, EUC, HCO3, CMP, capillary or urine ketones








STEP 2: FLUID REPLACEMENT 


Continue N/Saline ≤250mL/h


Continue dextrose infusion to maintain BGL 10-15mmol/L until ketonaemia resolved


Continue K replacement to maintain K 3.5-5.5mmol/L





STEP 3: INSULIN MANAGEMENT


Continue insulin infusion at 5U/hr if BGL above 15mmol/L  then 2U/hr





SIGNATURE:_____________ TIME _____





STEP 1: REASSESS PATIENT


Catheter if oliguric


Hourly BGL, GCS (until stable), K+ if outside normal ranges


	(Hr 3 (Hr 4 (Hr 5 (Hr 6


2nd hourly VBG, EUC, HCO35, CMP, capillary or urine ketones


	(Hour 4 (Hour 6





STEP 2: FLUID AND ELECTROLYTES


Continue N/Saline 1L for hour 2 then 500mL/h for hours 3-4


Start 5% dextrose at 125mL/h when BGL<15mmol/L. 


	Maintain BGL 10-15mmol/L6.  If BGL falls below 6mmol/L increase 5% dextrose to 200mL/h and decrease insulin rate to 2U/hr.


Continue K replacement to maintain  K+ between 3.5-5.5 mmol/L





STEP 3: INSULIN MANAGEMENT


Continue insulin infusion at 5U/hr if BGL above 15mmol/L  then 2U/hr





STEP 4: OTHER


CXR 	(ECG	


MSU	(Blood Cultures


DVT prophylaxis 





SIGNATURE:__________________ TIME _____





STEP 1: INITIAL INVESTIGATIONS


2x large bore IV cannulae or central line


Arterial blood gas1, EUC, FBC, CMP, formal BGL2 on arrival


Investigate for precipitating cause3


Hourly VBG, K+, vital signs, GCS4





(Hour 0 (Hour 1 (Hour 2








STEP 2: FLUID AND ELECTROLYTES 


0.9% N/Saline 1L stat if SBP<90 or over 1 hour if SBP>90, repeat as necessary


Replace K+ (see supplementary note 7)


	dilute in 500-1000mL N/Saline


	 20mmol/h if serum K<3.5


	 10mmol/h if serum K 3.5-5.5


	 no replacement if serum  K+>5.5





STEP 3: INSULIN MANAGEMENT


Start IV insulin at 5 U/hr (see supplementary note 7)





STEP 4: OTHER INTERVENTIONS


Fluid balance Chart


Consider cardiac monitoring


Nasogastric tube if protracted vomiting or unprotected airway








SIGNATURE:________________TIME _____





RED FLAGS – SEEK SPECIALIST ADVICE if:





pH or HCO3 is not improving


Serum potassium less than 3.5 mmol/L or above 5.6mmol/L


Resistant hypotension





Resistant hypoxia


Decline in GCS


Anuria despite fluid resuscitation, acute abdomen, hypoadrenalism





Affix patient label or complete ID details





SURNAME ........................................ MRN .....................................





OTHER NAMES ..............................................................................





ADDRESS .......................................................................................





DATE OF BIRTH ................................  AMO ..................................








1st Prescriber to Print Patient Name


 & Check Label Correct: ……………………………….…………





DKA carries a mortality rate. Patients with moderate to severe DKA (pH<7.2) should be cared for in a centre with high dependency capability1.


Notify Endocrine team/Consultant Physician on Call (endocrinologist may be contacted via John Hunter Hospital Switchboard (02) 49213000)


Long acting subcutaneous insulin (Lantus®, Levemir®, Protophane®, Humulin NPH®) should be continued at the usual dosage and timing. Continuous subcutaneous insulin infusion pumps should be disconnected. 


Supplementary notes and common pitfalls  may be found overleaf. The full guideline is available at [link]


Please tick boxes when step completed.  Results of venous gases, BGL and GCS should be recorded overleaf.








