
Sustaining improvement in 
Diabetes-related ketoacidosis 
management through Quality 

Improvement Project

Punith Kempegowda
Academic Clinical Lecturer, University of Birmingham

Specialist Registrar in endocrinology, diabetes and General Internal Medicine

Health Education West Midlands, United Kingdom



Layout

Brief Intro about 
DKA and QIP

Hypothesis and 
how QI started

Initial results with 
interventions

Follow-up findings 
without any 
interventions

Can QI go beyond 
improvement

Sharing our 
learning with each 

other



Background

ÅDiabetic ketoacidosis (DKA)- extreme metabolic 
state due to insulin deficiency.

ÅJoint British Diabetes Society (JBDS) guidelines 
in 2010; further revised in 2013 and 2021

ÅMany trainee doctors and frontline staff are not 
fully confident in managing DKA.
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Gibbs et al. Diabetologia.2016
Savage et al. Diabetic Medicine. 2011



Quality Improvement
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Hypothesis
Implementing a QI for limited clinical criteria and frequent feedback 

improves DKA management
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Methods

ÅAll patients diagnosed with DKA 
from April 2014 to September 2016 
were included. 

ÅPatients managed in intensive care 
units were excluded from the study 
to avoid one-to-one care bias. 

ÅWe adopted the plan-do-study-act 
(PDSA) method for the QIP

7



Å Fluids
Å Fixed rate insulin infusion (FRII)
Å Glucose measurements
Å Ketone  measurements
Å Specialist referral

Duration of DKA

Emergency department
Diagnosis
Initiation of treatment
Transfer to Acute Medicine

Department of Diabetes
Early referral
Discharge planning
Follow-up

Clinical
Å Emergency medicine
Å Acute medicine
Å Department of diabetes

Non-clinical
Å Bed management
Å Clinical governance
Å Information-technology

Bed management
Transfer of patients from 
ED to CDU and then to 
appropriate ward

Clinical Governance
Permit to undertake the QIP and 
approve amendments in the guidelines

Information technology
Optimising all referrals 
and providing appropriate 
patient list

Acute Medicine
Confirming diagnosis
Optimising treatment
Hourly measurements

Mar 2015- Revamping DKA protocolJan 2015- Blood gases on 
electronic patient records 

Feb 2015- Introducing DKA mnemonicOct 2014- QIP initiated Dec 2014- FRII and hourly measurements 

Nov 2014- Automatic Referral and fluid

Act

Plan

Study

Do

Primary drivers, Secondary drivers and outcomes





Kempegowda P, et al. Clinical Medicine. 2017





2017-2018

I moved to another Trust in 2017

Came back in 2018 and was keen 
to see how things were with DKA

Particularly interested to see if 
the improvement sustained



Kempegowda P, et al. BMJ Open Diabetes Research and Care. 2019





Can QI go beyond improvement?

ÅWe aimed to explore the differences in the demographics, 
presentation and management of DKA in adults with type 1 and 
type 2 diabetes

ÅImpact of age, sex, ethnicity



Flow Chart

786 consecutive DKA episodes

768 DKA episodes included in final analysis

18 excluded due to missing or 
incomplete records

583 (75.9%) people with type 1 
diabetes

184 (24.1%) people with type 2 
diabetes



Precipitating Aetiology  

Type 1 and Type 2 
Diabetes

Type 1 Diabetes Type 2 Diabetes



Precipitating Aetiology by Year  



Outcome of DKA 

DKA duration Length of hospitalisation



Age and sex-based differences





Letôs share best practices

ÅWe were then interested to see if this can be adapted to other 
centres as well

ÅReduce duplication of work, bring in uniformity in data collection

ÅA system that identifies DKA episodes based on prescriptions for 
fixed rate intravenous insulin infusion (FRIII) and pulls data from 
electronic notes to collect all relevant information.
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Simplifying
A registry for DKA 
across various 
centres allows 
uniform data 
storage

Centralising
analysis limits time 
gap between data 
collection and 
intervention

Learning
Learning from each 
others’ best 
practices

Digital Evaluation of Ketosis and Other 
Diabetes Emergencies (DEKODE)





Methods (continued) 

ÅEach admission was assigned a unique 
code (Eg: SWBH-001, QEHB-0001) for 
pseudonymiseddata collection

ÅUse of pre-approved data collection tool 

ÅAnalysedusing SPSS version 27.0

ÅIndependent-Samples Kruskal-Wallis Test 



o Year of birth
o Gender
o Ethnicity
o Type of diabetes
o Weight
o Height
o Previous insulin treatment –

form and dose
o Other diabetes medications
o Admission and discharge date 

and time
o Precipitating cause for DKA

o pH, bicarbonate, glucose, ketones, 
lactate at admission

o Sodium, potassium, urea at 
admission

o Date and time of DKA diagnosis
o Date and time of DKA resolution
o Rate of fixed rate insulin
o Details of glucose measurements 

between DKA diagnosis and 
resolution

o Details of ketone measurements 
between diagnosis and resolution

o Details of potassium monitoring 
between diagnosis and resolution

+ whether the following were done 
during the inpatient episode: 
o ECG
o Urine MSU
o ITU referral 
o ITU admission
o Basal insulin continued alongside fixed 
rate
o Management in a monitored bed
o Fluid balance maintained
o 10% dextrose started when blood 
glucose <14mmol/L
o Specialist review by diabetes team
o Follow up with diabetes team arranged 
after discharge
o VTE prophylaxis during DKA

Methods continued 



switching to excel to show some fresh off the 
oven outcome measures

Results



ÅCurrent version of 
guidelines incorporated into 
all participating hospitals in 
DEKODE 





Discussion
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Uniform data collection is possible across multiple sites and hospitals 
without breaching information governance regulations.

Each centre excel is some but not all aspects of DKA management, 
suggesting there is scope to share best practices between the centres.

Information is powerful and letting people see data will change behaviour

Getting medical students and junior doctors involved has helped them get 
more insight into QIP and D&E, which has translated into better HCPs and 
hoepfully future leaders in our speciality



Future directions

Invite more hospitals into the DKA Registry, in order to continue to 
learn from each other

Innovative interventions to improve the understanding of the 
pathophysiology and management of DKA- #CoMICs

Implement feedback system in each centre

Implement best practices from other centresin each hospital 
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