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Introduction 

• Background - why did we undertake this Quality 
Improvement Project (QIP)? 

• Aims. 

• Method- Baseline study and repeated PDSA cycles. 

• Results. 

• Conclusions. 

• Next steps. 

 





The danger of VRIII use 

The National Diabetes Inpatient Audit (NaDIA) 2011 



JDBS VRIII guidelines: key points 

• The Joint British Diabetes Societies 
(JBDS) advise 0.45% saline with 5% 
glucose and either 0.15% or 0.3% 
potassium chloride (KCl) IVI 

• All patients with potassium (K) <5.5 
mmol/l should have potassium added to 
fluid 

• Basal insulin should be continued while 
on VRIII and all other diabetic 
medications stopped  



• Initial study completed 
by Dr Lloyd Rickard et al 
in 2016  

• Poor adherence to JBDS 
Guidelines in fluid 
prescribing during VRIII 
and hypokalaemia 

• As a result, education 
was delivered and new 
trust guidelines 
developed 

Initial research: Baseline 



Project Aims 

• In keeping with JDBS guidelines, our primary aims were to achieve 
improvements on following parameters: 

1. Fluid use:  

(>80% of patients should be given IV fluids and potassium replacement in accordance to the 
JBDS guidelines.) 

2. Hypokalaemia reduction:  

{<5% of patients should develop hypokalaemia (K <3.5) while on VRIII ( aimed to improve from 
baseline audit – 6.4%)}. 

3. Hypoglycaemia reduction:  

{<20% of patients should develop hypoglycaemia (BG <4) while on VRIII (national average of 
hypoglycaemia rate on from NADIA 2015)}. 



PDSA (Plan-Do-Study-Act) 

Act Plan 

Study Do 

Which data did we 

collect? 

• Any adult on a variable rate intravenous insulin infusion 

(VRIII) between selected dates on any medical or surgical 

ward. 

• A list of parameters were be looked at. 

How much data did we 

collect? 

• An initial baseline of data of 10 weeks from September to 

November 2016. 

• Repeat cycles of 2 weeks of data collected in the months of 

January, February, March, September, October and 

November 2017. 

What inclusion/ exclusion 

criteria were there? 

 

• Any ward excepting ITU. 

• Started on a VRIII prescribed on PICS (electronic prescribing 

system). 

• On VRIII for more than 1 hour. 

What interventions were 

used between each cycle 

of data collection and 

analysis?  

• Education 

• Guidelines 

• Pharmacy involvement 

• Posters 

Planning and methodology 

 



PDSA (Plan-Do-Study-Act) 

Act Plan 

Study Do 

Project aims 

1. >80% of patients should be given IV fluids 

and potassium replacement in accordance 

to the JBDS guidelines 

2. <5% of patients should develop 

hypokalaemia (K <3.5) while on VRIII 

3. <20% of patients should develop 

hypoglycaemia (BG <4) while on VRIII 
 

Primary Drivers 

Education 

Guidelines 

Resources 

Secondary Drivers 

Doctors Education 

Nursing Education 

Experiential learning 

Safe monitoring of patients on VRIII 

Fluid availability from pharmacy 

Guidelines/ Posters 

Intranet 

Trust approval 

Pharmacy/financial approval of fluids. 

Dissemination of information – 

posters/trust screen savers 

Driver diagram 



PDSA (Plan-Do-Study-Act) 

Act Plan 

Study Do 

• Parameters collected and analysed following each intervention: 

– Fluid use with VRIII and addition of potassium 

– Daily monitoring of U+Es 

– Number of episodes of electrolyte abnormality 

– Potassium <3.5mmol/l or Sodium <135mmol/l 

– Number of episodes of hypoglycaemia 

– Frequency of CBG measurements 

– Whether long-acting insulin continued during VRIII 

– Whether all other insulin/diabetic medications paused while on VRIII 

Test of change 



PDSA (Plan-Do-Study-Act) 

• Test the change with repeat data collection 

 
Sep- Nov 

2016 

(Baseline) 

Jan 17 Feb 17 Mar 17 Sep 17 Oct 17 Nov 17 

10 weeks 2 weeks 2 weeks 2 weeks 2 weeks 2 weeks 2 weeks 



Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 

P To improve the management of patients on VRIII in accordance with JBDS Guidelines: 

1. >80% of patients given correct IV fluids 

2. <5 % have K <3.5 while on VRIII 

3. <20% have hypoglycaemia (BG <4) while on VRIII 

D Presented 

baseline data/ 

education at 

grand round 

Trust 

guidelines 

approved and 

on Intranet 

Distribution and 

education of 

guidelines via 

posters 

Ward education 

Formal 

nurse/doctor 

teaching 

Formal teaching 

to doctors at 

induction. 

Diabetes moodle 

made available 

Re-presented at 

Grand Round 

F1 teaching as 

part of formal 

foundation 

teaching 

program 

Experiential 

learning 

S Measured parameters of test of change (see run charts) 

A Tested the change with repeat data collection 



VRIII Poster 

Trust guidelines 



Results 



Demographics 

Baseline Jan-17 Feb-17 Mar-17 Sep-17 Oct-17 Nov-17 

Total number of 

VRIII episodes (final 

cohort) 182 23 27 16 42 54 36 

Mean age  63 61 63 64 58 58 58 

Male: Female ratio 113:69 16:07 12:15 09:07 19:23 33:21 19:17 



Fluid use with VRIII 
Most 

common 

type of fluid 

prescribed 

Baseline 

(182) 

Jan 17  

(23) 

Feb 17  

(27) 

Mar 17  

(16) 

Sep 17  

(42) 

Oct 17  

(54) 

Nov 17  

(36) 

5% dextrose 54 (29%) 5 (22%) 2 (7%) 1 (6%) 0 (0%) 1 (2%) 0 (0%) 

0.9% NaCl 47 (26%) 6 (26%) 10 (37%) 2 (12%) 2 (5%) 1 (2%) 2 (5%) 

0.9% NaCl/ 

5% glucose 

27 (15%) 6 (26%) 1 (4%) 0 (0%) 7 (17%) 5 (9%) 6 (17%) 

Hartmanns 17 (9%) 3 (13%) 1 (4%) 1 (6%) 0 (0%) 0 (0%) 0 (0%) 

0.45% NaCl/ 

5% glucose 

14 (8%) 3 (13%) 6 (22%) 9 (56%) 29 (69%) 42 (78%) 28 (78%) 

No fluids 14 (8%) 0 (0%) 1 (4%) 1 (6%) 2 (5%) 3 (5%) 0 (0%) 

0.18% NaCl/ 

4% glucose 

7 (4%) 1 (4%) 3 (11%) 1 (6%) 1 (2%) 1 (2%) 0 (0%) 

Other 2 (1%) 2 (9%) 3 (11%) 1 (6%) 1 (2%) 1 (2%) 0 (%) 

P= <0.0001 



Run chart: Percentage of patients on correct fluids and if potassium added 

Teaching at 

Grand Round 

Launch of 

guidelines on 

intranet Posters and 

teaching 

Induction 

teaching and 

module 

Foundation 

teaching 

Experiential 

learning 

Project aim  

based on JDBS 

guidelines  



Electrolytes 
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Percentage of patients who 

had daily U&E monitoring 

Electrolyte 

abnormalities 

Teaching at 

 Grand Round 

Launch of 

guidelines on 
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Posters and 

teaching Induction 
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module Foundation 

teaching Experiential 

learning 

Reduction in episodes of 

hyponatraemia from  

28.6% to 8.3%  

(p=0.01)  

Project aim based on 

JDBS guidelines  



CBG measurements and hypoglycaemia 
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Frequency of blood glucose 

measurements 
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Percentage of patients with at least one episode of 

hypoglycaemia (CBG <4mmol/) 

Teaching at 

 Grand Round 

Posters and 

teaching 

Induction 

teaching and 

module 

Foundation 

teaching 

Project aim based on 

JDBS guidelines  

Launch of 

guidelines on 

intranet 

Experiential 

learning 

Reduction in episodes of 

hypoglycaemia from  

24.2% to 8.3%  

(p=0.03) 



Diabetic medications and long acting insulin 
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NaDIA 2017: QEHB 

use and 

inappropriate use 

of insulin infusions 



Have we made a difference? 

• Implemented trust guidelines to improve standard of care for all patients 
treated with VRIII 

• Appropriate fluid choice increased from 23% at baseline to 95% at the final 
cycle (p=<0.0001) 

• Reduction in the incidence of episodes of hyponatraemia from 28.6% to 
8.3% (p=0.01) 

• Reduction in the incidence of episodes of hypoglycaemia from 24.2% to 
8.3% (p=0.03) 

• Absolute (but non significant) reduction in incidence of hypokalaemia from 
6.6% to 2.8% (p=0.38) 

• Reduction in use of VRIII by nearly 80% from 2016 with no inappropriate 
use  



Financial implications 
• Hypoglycaemia costs/ savings 

• Average cost of hypoglycaemia in VRIII= 
£2235  

• Average no. of patients on VRIII in 2 
weeks= 36  

• Hypo pre vs post fluid introduction= 
24.2% : 8.3% 

• Savings in 2 weeks = 12,793.14 

• Savings in 1 year= £332,621.64 

• Hyponatraemia costs/ savings 
• Average cost of hyponatraemia in VRIII= 

£1670 

• Hyponatraemia pre vs post fluid 

introduction= 28.6%: 8% 

• Savings over 2 weeks = £12024 

• Savings in 1 year= £312, 624 

• Fluid costs (Potassium Chloride 0.15% in 

Sodium Chloride 0.45% & Glucose 5% (500ml) 
• Cost per bag= £3.43 

• Use over 1 year  = 5021 (2017) 

• Average cost of fluids for 2 weeks = £193.12 

• Assumption (if all had above fluid) 
• Cost of fluids over 52 weeks (5021 x £3.43)= 

£17,222.03 
 



Where to go from here? 

• Development of VRIII management quality standards for audit: 
• Recommended fluid use in non-critical care areas to be more than 90% 

• Continuation of long acting insulin while on VRIII in more than 90% patients 

• Average glucose monitoring per hour while on VRIII should not be less than 1 

• Senior review daily if VRIII more than 24 hours 

• Proposal of National QIP:  
• No previous evidence to suggest economic benefits of this expensive fluid 

• This QIP shows evidence of economic benefit 

• Baseline survey questionnaire to find out more on the current use of VRIII in different hospitals 

• Then initiate QIP. 

• Liaison with RC Anaesthetists and RC Physicians required. 

• Future Research: 
• Possible trials with continuous glucose monitoring / flash glucose monitoring in this cohort. 

• Possibility of testing Hypoglycemia Prevention by Algorithm Design in VRIII in UK population.  
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Thank you for listening 

• Any questions? 
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