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Fixed rate intravenous insulin infusion (FRIII)
Adult guidelines for managing

Diabetic KetoAcidosis (DKA) (18 yrs and over)
	Name:…………………………………
NHS/Hosp Number:…………………
DOB:…………………………………

	Discuss with Medical Registrar on call for advice and Refer to Diabetes Specialist Nurse 0989

	Diagnosis of DKA

· Glucose > 11mmol or known diabetes

· pH < 7.3 +/-                  HCO3 < 15mmol/L

· Ketonaemia ≥ 3mmol/L or  ketonuria > 2+
	Request ITU review if any of the following are present:
· pH ≤ 7.1 or not improving after 2 hours
· Persistent low systolic BP < 100mmHg
· Urine output < 0.5ml/kg/hour for 3 hours
· Glasgow Coma Scale < 12 or falling or abnormal AVPU Scale

· Blood ketones > 6mmol/L

· HCO3 < 5mmol/L
· Hypokalaemia on admission (under 3.5mmol/L)

· ALL pregnant patients suspected of DKA 

	0 - 60 minutes - DIAGNOSE, RESUSCITATE & START TREATMENT

	Investigations
	Management
	Monitoring

	· FBC, U&E (inc.  serum potassium & bicarbonate), LFT
· Venous blood gas for pH

HCO3
glucose

electrolytes

· ECG

· Chest x-ray

· Infection screen          (if indicated)

	· Start 1 litre 0.9% saline over 1 hour via volumetric pump
· Start IV insulin fixed rate based on body weight

0.1unit/kg of body weight/hour
· Potassium replacement - 

If > 5.5mmol/L = NO potassium

If 3.5-5.5 mmol/L - need 20-40mmol/L

If < 3.5 mmol/L - needs 40mmol/L over 1 – 2 hours with cardiac monitoring  (maintain between 3.5 - 5.5mmol/L)
If eGFR < 15ml/min discuss with Renal team before adding potassium
(Typical fluid deficit is 100ml/kg of body weight

Aim to correct over 24-48 hours)
· Prescribe prophylactic heparin - if no contra-indications
	· Hourly capillary blood glucose

· Hourly capillary blood ketones

· Cardiac monitoring
· Baseline & hourly BP, pulse, respirations
· Pulse oximetry

· Neurological observations
· Strict fluid input/output
(Aiming to reduce blood glucose by 3mmol/hr, reduce blood ketones by 0.5mmol/hr & increase HCO3 by 3mmol/hr)

	60 minutes - 6 hours - RE-ASSESS PATIENT & MONITOR RESPONSE to TREATMENT

	Investigations
	Management
	Monitoring

	· 2 hourly serum potassium & bicarbonate,
· Venous blood gas for pH

HCO3


	· IVI 0.9% saline 1 litre over 2 hours

                 then 1 litre over 2 hours

                 then 1 litre over 4 hours

· Continue IV insulin at fixed rate

· Potassium replacement if needed

· Once blood glucose <14mmol/L, start IVI 10% glucose at 125ml/hour

· BUT continue 0.9% saline hydration fluids, adjust rate if concern over fluid overload

· Continue basal insulins - Lantus, Levemir, Insuman Basal, Insulatard, Humulin I,  & Tresiba, if usually taken
	· Hourly capillary blood glucose
· Hourly capillary blood ketones

· Cardiac monitoring

· Hourly BP, pulse, respirations

· Pulse oximetry

· Neurological observations
· Strict fluid input/output

	6 - 24 hours - IMPROVING / RESOLVING BIOCHEMICAL PARAMETERS

	Investigations
	Management
	Monitoring

	· U&E at 6 hours and 12 hours - (more frequently if potassium low)
	· IVI 0.9% saline 1 litre over 4 hours

                 then 1 litre over 6 hours

                 then 1 litre over 6 hours

· Continue IV insulin at fixed rate

· Potassium replacement if needed

· Add in IVI 10% glucose once blood glucose < 14mmol/L
	(As above)



	RESOLUTION OF DKA = Blood ketones < 0.6 mmol/L + HCO3 > 15 mmol/L + pH > 7.3
IMPORTANT - if patient not eating & drinking yet and ketones < 0.6 mmol, switch to variable rate insulin infusion (VRIII)


	 Setting up insulin infusion & insulin prescription

	Insulin 

(Please circle)
	Dose
	Volume
	Doctor

signature
	Date & time
	Syringe preparation

	
	
	
	
	
	Batch number & expiry (insulin)
	Batch number & expiry (saline)
	Signature
	Witness

	Actrapid
	50

units
	Made up to 50ml with sodium chloride 0.9% (1 unit per 1 ml)
	
	
	
	
	
	

	Humulin S
	
	
	
	
	
	
	
	

	· Connect the insulin line to the IV administration set using the Y-connection and attach to syringe driver 
The IV set must have anti-reflux & anti-syphon valves
· DO NOT take rapid acting insulin, mixed insulin or diabetes tablets whilst on FRIII
· DO NOT give other IV medication through the cannula without first checking their stability with a Pharmacist

START INFUSION AT 0.1 UNIT PER Kg of BODY WEIGHT per HOUR (Max rate of 15 units/hour)

	Body weight in kg
	Prescribed insulin dose

(unit/kg body weight/hour)
	Calculated dose

(unit/hour)
	Insulin infusion rate

(ml/hour)
	Customised doses

	Eg: 70kg
	0.1
	7
	7
	

	
	0.1
	
	
	

	Prescriber Name:
	Prescriber signature & bleep

	Date:

	If glucose / ketone levels not falling (after checking patency of all lines), increase insulin infusion rate by 1 unit/hr increments. This rate may need decreasing again once patient’s condition improves.

Further advice, contact Diabetes Consultant/SpR via Tamar Ward or Switchboard, or Diabetes Specialist Nurse bleep 0989

	TEST BLOOD GLUCOSE & KETONES EVERY HOUR

	Date:                                  Time: 
	
	
	
	
	
	
	
	
	
	
	
	

	Blood glucose (mmol)
	
	
	
	
	
	
	
	
	
	
	
	

	Blood ketone (mmol)
	
	
	
	
	
	
	
	
	
	
	
	

	Insulin infusion rate (ml/hour)
	
	
	
	
	
	
	
	
	
	
	
	

	Potassium result (every 2 hours)
	
	
	
	
	
	
	
	
	
	
	
	

	Sodium result
	
	
	
	
	
	
	
	
	
	
	
	

	Initials:
	
	
	
	
	
	
	
	
	
	
	
	

	Any insulin remaining after 24 hours must be discarded and a fresh solution prepared
This prescription is only VALID FOR 12 HOURS, after this time the patient MUST be reviewed and another prescription completed. If no improvement in blood glucose/ketones discuss with medical SpR

	DISCONTINUATION of FRIII

	Points to consider:

· If DKA resolved (ketones < 0.6mmol) but NOT eating & drinking yet, switch to variable rate insulin infusion
· Discontinue FRIII at MEALTIME 
· If previously taking subcutaneous insulin, restart usual insulin & refer to Diabetes Team for titration advice
For new diagnosis:

· Add up total insulin in last 24 hours (if blood glucose stable) and reduce by 30%, then
Divide this total daily dose by 5 and give ⅕ with each meal as rapid acting insulin (Novorapid or Humalog)
and ⅖ as basal insulin pre-bed (Levemir or Lantus)
OR for twice daily insulin, divide this total daily dose by 3 and give ⅔ with breakfast and ⅓ with evening meal (Insuman Comb 25, Novomix 30 or Humalog Mix 25)
Continue FRIII for ½ hour after first subcutaneous injection of insulin
Subcutaneous insulin pump - reconnect the pump, start normal basal rate, give a mealtime bolus then stop infusions 1 hour later
· Continue to monitor blood glucose pre-meal and before bed to ensure readings remain stable

For advice, contact the Diabetes Consultant/SpR via Tamar Ward or Switchboard 
For new to insulin education, contact the Diabetes Specialist Nurse bleep 0989

	DO NOT PHOTOCOPY - re-order charts via ORACLE


To be filed in nursing section of the patient case notes
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