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Variable rate intravenous 
insulin infusion
A new document from the Joint British Diabetes Societies for Inpatient Care 
(JBDS-IP) group addresses the management of variable rate intravenous insulin 
infusions for hyperglycaemia. Dr Stella George, Consultant Diabetes and 
Endocrinology, and Debbie Stanisstreet, Lead Diabetes Specialist Nurse, at East 
and North Herts NHS Trust, introduce the guidelines  

Formerly known as intravenous sliding scale, variable rate 
intravenous insulin infusion (VRIII) has been used in UK 
hospitals for decades to achieve normoglycaemia in 
inpatients. The problem is that VRIII is applied in a very 
heterogeneous way, in the indications for its use, the rates of 
insulin infused and its duration. This heterogeneity increases 
the risk for errors which can, in turn, lead to significant 
morbidity and even mortality. 

In addition, this variability makes it inherently difficult to 
study the efficacy, optimisation and safety profile of VRIII. 
Despite the use of local guidelines, national diabetes audits1 
have shown that VRIII is often unnecessary, its duration 
unduly prolonged and the step down to other glucose-
lowering medication is often not practiced safely. Achieving 
optimal glycaemia in this group of often complex patients is 
not easy to achieve and individual targets are often needed.

In response to these issues, the JBDS-IP group has 
produced its VRIII guideline specifically targeted for use  
by medical inpatients who have diabetes or stress-related 
hyperglycaemia during their hospital stay. It excludes 
patients admitted with diabetic ketoacidosis, hyperosmolar 
hyperglycaemic state, and those receiving parenteral 
nutrition after suffering a stroke, since guidelines for these 
groups have already been produced. 

The writing group has worked in conjunction with the 
authors of the JBDS-IP perioperative guidelines2 and has 
agreed a scale that will be concordant across both 
guidelines. The document has been designed as a practical 
guide to be used by any healthcare professional who 
manages medical inpatients with hyperglycaemia. 

The main aim of the new guidelines is to allow VRIII to  
be used safely, effectively and efficiently for this specific 
group of inpatients. Safety aspects of the use of VRIII   
are emphasised throughout.

 
The evidence base 
Most studies of the use of intravenous insulin infusions in 
hospital have been in the critical care setting or in patients 
who have undergone surgery. To date there is only one 
randomised trial focused on the management of medical 
inpatients3. This compared the use of different types of 
subcutaneous insulin regimens in the management of 
acutely unwell patients with Type 2 diabetes and did not 

assess the effectiveness of an intravenous insulin infusion. 
The recommendations in these guidelines are therefore 
based on a combination of:
• extrapolated evidence from other relevant patient groups
• guidelines from other JBDS groups where relevant
•  the NHS Diabetes e-learning module ‘Safe use of 

Intravenous insulin infusion’
•  consensus of experts who contributed to the development 

of these guidelines.

The guidelines discuss the evidence base in this area in 
detail, as well as current national and international guidelines 
for target blood glucose targets. The writing group 
concluded that:
1  Hyperglycaemia in hospital is associated with worse 

outcomes, whether people are known to have diabetes  
or not.

2  There is limited evidence for a threshold for starting 
intravenous insulin therapy in a medically unwell patient 
but the consensus view recommends initiation of 
intravenous insulin if the capillary blood glucose (CBG)  
is greater than 10.0mmol/L.

3  Target blood glucose levels have not been established in 
trials but there is consensus for a range between 
6.0–10.0mmol/L. However 4.0–12.0mmol/L is acceptable.  
This range should avoid the risks associated with both 
hyperglycaemia and hypoglycaemia.

The evidence base around the choice of concurrent fluids is 
discussed in the JBDS-IP guidelines: ‘Management of adults 
with diabetes undergoing surgery and elective procedures’ 
and, in line with that advice, the VRIII guidelines writing 
group also recommends balanced electrolyte solutions.

The VRIII guidelines – in a nutshell
The guidelines include details on: the indications for a VRIII, 
the pros and cons for its use, how draw it up safely, 
suggested rates of insulin infusion and duration for its use 
as well as recommendations for concurrent fluids. The safe 
use of VRIII is emphasised throughout and the authors 
recommend actions to be taken in the event of 
hypoglycaemia or uncontrolled hyperglycaemia and the safe 
step down to other glucose-lowering medications. Guidance 
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Aims of VRIII
• CBG should be in range 6.0–10.0mmol/L 

(4.0–12.0mmol/L acceptable).
• Avoid hypoglycaemia (CBG less than 4.0mmol/L).
• Limit use to less than 24 hours where possible.
• Try to avoid using in those patients able to eat 

and drink.

When to contact the  
diabetes team
• If you are unable to achieve CBGs within the target 

range.
• If your patient required a VRIII for more than 24 hours.
• If diabetes control was suboptimal prior to admission.

• The JBDS guidelines on VRIII management are available at 
www.diabetologists-abcd.org.uk/JBDS/JBDS.htm

on the step down to subcutaneous insulin in previously 
insulin-naïve patients is also included, as well as step down 
advice in patients previously receiving glucose-lowering 
medication. The use of VRIII in special circumstances, such 
as during total parenteral feeding and patients who use 
continuous subcutaneous insulin infusion, is also discussed.

Absolute indications for VRIII
•  Nil-by-mouth Type 1 diabetes with more than one 

  missed meal
• Type I diabetes with recurrent vomiting (exclude DKA)
•   Type 1 or Type 2 diabetes and severe illness with need to 

achieve good glycaemic control (eg, sepsis)

There are also some special circumstances where VRIII 
might be necessary. These include: acute coronary 
syndrome, total parenteral nutrition, enteral feeding, steroid 
administration and pregnancy. In these cases, follow local 
guidelines and seek advice from the diabetes team.

Using VRIII
These are the main points to bear in mind.
•  Withhold usual diabetes treatments during the VRIII, 
   but do continue with basal long-acting insulins.
•  Prescribe the fluids to go alongside the VRIII.
•  The CBGs should be checked hourly while the VRIII is  

in use.
•  Review the patient within six hours to ensure that CBGs 

are in target range.
•  Check electrolytes daily to avoid hyponatraemia  

and hypokalaemia.
•  Review the need for the VRIII at least once a day.  

If unsure, check with the diabetes team.
•   Review fluid status daily, checking whether the patient 
    is dehydrated or at risk of fluid overload.

Stopping VRIII
Before stopping VRIII, think about the following:
•  Ensure the patient is able to eat and drink. The CBGs 

should be in the range 6.0–10.0mmol/L (with 
4.0–12.0mmol/L being acceptable).

•  The guidelines describe how to manage patients on 

insulin, insulin pumps and those not on insulin.
•  One hour before discontinuing the VRIII, check the 

patient’s CBG and then four-hourly for the next 24 hours, 
to ensure that there is no rebound hyperglycaemia.

•  If blood glucose does rise after the VRIII is stopped, do not 
restart it unless the patient is clinically unwell. 

In conclusion
The JBDS-IP group guidelines for the use of a VRIII in 
medical inpatients are consensus guidelines designed to 
harmonise the use of this tool throughout the UK. 

They are designed to be used by non-specialist teams for 
use in patients with diabetes and/or hyperglycaemia who are 
admitted with a medical condition, to keep their blood 
glucose within the recommended range during an acute 
illness or period of starvation. 

It is hoped that the widespread adoption of the guidelines 
and publication of data regarding their use will allow further 
refinement which can be used in future updates. Teams are 
strongly encouraged to contact Dr Stella George at 
stellageorge@nhs.net
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