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Who is This Strange Man? 
• I qualified in 1991  

 

• I trained in Diabetes & Endocrinology and General (Internal) Medicine 
 

• I worked in general practice for 2 years  
 

• I worked in ITU / anaesthetics for a year 
 

• I researched at the Mayo Clinic (DHEA anyone?) 
 

• I have been in Norwich since 2004 – Hon SL since 2004, Hon Reader since 2017 
 

• Current / former national roles are 
– Currently Honorary Secretary of the Diabetes and Endocrinology Section of the Royal Society of Medicine 
– Previously Executive Officer of the Association of British Clinical Diabetologists (meetings secretary) 
– Currently Chair of the Specialist Clinical Exam in Diabetes and Endocrinology (MRCP (D&E) – the UK ‘Board exam’) 
– Currently JBDS-IP  group member (inpatient diabetes guidelines) 

• Peri-operative, diabetic ketoacidosis, hypoglycaemia, HHS, enteral feeding, self management, e-learning on safe 
use of IV insulin, renal unit, peri-partum management, steroid induced hyperglycaemia, etc,  

DHEA, dehydroepiandrosterone; HHS, hyperosmolar hyperglycaemic state; ITU, intensive therapy unit; IV, intravenous;  
JBDS – IP, Joint British Diabetes Societies for Inpatient Care.  



Outline 

• Objectives 
 

• A brief history of diabetes and it’s treatment 

– Diabetes related emergencies 

– Inpatient diabetes care 

– Variations in care 

 

 



Outline 

• Admissions avoidance 
 

• General management 
 

• Outcomes of inpatient hyperglycaemia 
 

• Diabetic ketoacidosis 



What is Diabetes? 

“A complex metabolic disorder characterised by chronic 
hyperglycaemia resulting from defects in insulin 
secretion or insulin action, or both” 

 

First described in 1550 BC  



Hypothesis 

• That some of the work that I have done and 
contributed to have helped to improve the care of 
adult inpatients with diabetes 



Admissions Avoidance 



Inpatients With Diabetes 

• Approximately 18% of all hospital inpatients 
have diabetes 

• Most are in hospital with their diabetes 
rather than because of it 

• The most common reason for a diabetes 
specific hospital admission is the ‘diabetic 
foot’ with £1Bn spent on this complication 
every year 

National Diabetes Audit – 2015-2016 NHS Digital http://www.content.digital.nhs.uk/catalogue/PUB23241 Accessed 7/6/17    
Kerr M https://www.diabetes.org.uk/Upload/Shared%20practice/Diabetic%20footcare%20in%20England,%20An%20economic%20case%20study%20(January%202017).pdf Accessed 7/6/17 



  Reasons for Acute Admission 

National Diabetes Inpatient Audit 2015 - http://digital.nhs.uk/catalogue/PUB20206 Last accessed 7th June 2017 



Foot Disease 

• A combination of infection, ischaemia and pressure 
on the wound 
 

• Ulcers precede almost 80% of all lower limb 
amputations – most are infected 



   The Most Common Guideline 

Clinical Infectious Diseases 2012;54(12):e132-e173 



IDSA / IWGDF Classification 

Lipsky BA et al Clin Infect Dis 2012;54(12):e132-173 

Clinical Description IDSA IWGDF 

No symptoms or signs of infection Uninfected 1 

Local infection involving only the skin and the subcutaneous tissue (without involvement of 
deeper tissues and without systemic signs as described below). If erythema, must be >0.5 
cm to ≤2 cm around the ulcer. 

Mild 2 

Local infection (as described above) with erythema > 2 cm, or involving structures deeper 
than skin and subcutaneous tissues (e.g., abscess, osteomyelitis, septic arthritis, fasciitis), 
and no systemic inflammatory response signs (as described below) 

Moderate 3 

Local infection (as described above) with the signs of SIRS, as manifested by ≥2 of the 
following: 
• Temperature >38°C or <36°C 
• Heart rate >90 beats/min 
• Respiratory rate >20 breaths/min or PaCO2 <32 mm Hg 
• White blood cell count >12 000 or <4000 cells/μL or ≥10% immature (band) forms 

Severe 4 

IWGDF – International Working Group for the Diabetic Foot 



Admissions Avoidance 

 
Clinical Description IDSA IWGDF 

No symptoms or signs of infection Uninfected 1 

Local infection involving only the skin and the subcutaneous tissue (without involvement of 
deeper tissues and without systemic signs as described below). If erythema, must be >0.5 
cm to ≤2 cm around the ulcer. 

Mild 2 

Local infection (as described above) with erythema > 2 cm, or involving structures deeper 
than skin and subcutaneous tissues (e.g., abscess, osteomyelitis, septic arthritis, fasciitis), 
and no systemic inflammatory response signs (as described below) 

Moderate 3 

Cellulitis > 2 cm around the ulcer associated with lymphangitis or foot 
failing to respond to oral antibiotics alone and not systemically unwell 

Moderate infection - 
borderline admission 

Local infection (as described above) with the signs of SIRS, as manifested by ≥2 of the 
following: 
• Temperature >38°C or <36°C 
• Heart rate >90 beats/min 
• Respiratory rate >20 breaths/min or PaCO2 <32 mm Hg 
• White blood cell count >12 000 or <4000 cells/μL or ≥10% immature (band) forms 

Severe 4 

Gooday C et al Diabet Med 2013;30(5):581-589 



Gooday C et al Diabet Med 2013;30(5):581-589 



Results 

• We rationalised antibiotic prescribing 

• We avoided or delayed acute hospital admissions 

• The use of outpatient once daily intramuscular 
antibiotics  

– avoided admission in more that 50% of cases 

– saved almost £6500 per patient compared to those who 
did not receive them 

Gooday C et al Diabet Med 2013;30(5):581-589 







Proposed Update to IDSA Guideline 

Open Forum Infectious Disease 2017;4(1):ofw255 



General Management 



  Glucocorticoids and Diabetes 

• Is it a problem? 
 

• How to control 
hyperglycaemia associated 
with glucocorticoid use? 



    How do Glucocorticoids Affect 
Carbohydrate Metabolism? 

Geer EB et al Endocrinol Metab Clin North Am 2014;43(1):75-102 



A Bit Of Background 

• At any one time, ~0.75% of the UK population is on oral 
glucocorticoids (0.2% in 20-29 year olds, 2.5% in 70-79 
year olds) 
 

• 40% of glucocorticoid use is for respiratory disease, with 
most of the rest being musculoskeletal and cutaneous 
diseases and conditions requiring immunosuppression 
 

• Most use is for <5 days, but 22% is for > 6 months and 
4.3% for > 5 years 

Royal College of Physicians 2002 Glucocorticoid guidelines https://cdn.shopify.com/s/files/1/0924/4392/files/glucocorticoid-induced-osteoporosis-guideline.pdf?2801907981964551469 Last accessed 
6/6/17 

Fardet L et al Rheumatology 2011;50(11):1982-1990 



NNUH Prevalence Data 
• All adult wards (excluding A+E, CCU, ITU/HDU) 

 

• 120 out of 940 (12.8%) patients were receiving 
glucocorticoids – of whom 16 had pre-existing diabetes 
 

• Only 25 (13 with diabetes) had their BG checked regularly  
 

• 3 people with diabetes on glucocorticoids had no BG 
checked 
 

• 95 patients had no evidence of BG checking 
 

Swafe L et al Clinical Medicine 2014;14(3):327-328 



Surgical Considerations 

Anesthesia & Analgesia 2016;122(3):825-830 



Joint British Diabetes Societies 



Outcomes of Inpatient Hyperglycaemia 



Acute Admissions 

• To investigate the relationship between a single 
glucose concentration at the time of acute hospital 
admission and outcomes 

– length of stay 

– 28 day readmission rates 

– mortality 



Acute Admissions 

• We analysed data from all 1502 patients admitted 
through the Acute Medical Unit at NNUH in February 
2010 
 

• 893 had a glucose concentration measured 

Evan NR, Dhatariya KK Clinical Medicine 2012;12(2):137-139 



LOS vs Admission Glucose 

Trend R2 = 0.5556 

P=0.002 

Those above 
20mmol/L excluded 
(most under the 
diabetes team) 
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28 Day Readmission vs Admission Glucose  
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Trend R2 = 0.7918 

Of the 1,502 
admissions in 
February 2010, 71 
(4.73%) were 
readmitted within 
28 days 

Evan NR, Dhatariya KK Clinical Medicine 2012;12(2):137-139 



28 Day Mortality vs Admission Glucose 
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Of the 1,502 
admissions in 
February 2010, 63 
(4.19%) died within 
28 days 

Evan NR, Dhatariya KK Clinical Medicine 2012;12(2):137-139 



But What About Longer Term Outcomes? 

• We looked at 1 and 2 year outcomes in this same 
cohort to see if that index glucose concentration 
could predict mortality 

Haddadin F et al Int J Clin Pract 2014;69(6):643-648 



 But - Where is the Evidence? 



Diabetic Ketoacidosis 



Timeline 

Type 1 
diabetes 
universally 
fatal 

In 1925, Joslin reports 
that 31 out of  
33 patients with DKA 
survive – with gentle 
fluid replacement  

RD Lawrence advocates 
very aggressive fluid 
management 

1945 

Howard Root in Boston reports 
reduction in mortality from 12% 
to 1.6% between 1940 and 1944 – 
using up to 1770 units of insulin in 
the first 24 h after admission 

1948 

Micks in Dublin used 100 units for 
those in ‘pre-coma’ and 100 units 
every 15 minutes – between 500 
and 2000 units, depending on 
severity of coma 

Malins and Black in 
Birmingham used 
between 140 and 
1400 units of insulin 
in the first 24 h 
depending on severity 
in 170 consecutive 
cases 

1949 

Three consecutive papers in the BMJ 
showed that low-dose insulin infusions 
(5–6 units/h) work just as well as  
high-dose in lowering glucose  
and ketones 

1973 

The first UK 
national 
guideline  
for managing 
DKA published 

2010 

2014 

Survey of current 
management 

? 

Updated  
in 2013 

1922 

Adapted from Dhatariya K  Brit J Diab Vasc Dis 2015;15(1):31-33 





What is a Guideline? 

• ‘A principle put forward to set standards or determine 
a course of action’ 

Collins English Dictionary – Complete and Unabridged, 12th Edition, Glasgow, Collins.  2014  



List of Published JBDS Guidelines (so far) 

JBDS, Joint British Diabetes Societies. 
Association of British Clinical Diabetologists. JBDS – IP. Available from: http://www.diabetologists-abcd.org.uk/JBDS/JBDS.htm. Accessed 21 May 2017. 

• Hospital management of hypoglycaemia in 
adults with diabetes 
 

• The management of DKA in adults 
 

• Management of adult patients with 
diabetes undergoing surgery 
 

• Glycaemic management during enteral 
feeding in stroke 
 

• Management of HHS 
 

• Self-management of diabetes in hospital 
 

• Admissions avoidance in diabetes 

• Variable rate insulin infusion (VRII) for 
medical inpatients with diabetes 
 

• Steroid use for inpatients with diabetes 
 

• Management of adults with diabetes on 
the haemodialysis unit 
 

• Managing diabetes during and after 
delivery 
 

• New diagnosis of diabetes in inpatients 
 

• Diabetes in inpatients with mental health 
issues 

http://www.diabetologists-abcd.org.uk/JBDS/JBDS.htm
http://www.diabetologists-abcd.org.uk/JBDS/JBDS.htm
http://www.diabetologists-abcd.org.uk/JBDS/JBDS.htm


Why Are They Needed? 

• To standardise and improve the quality of care people 
receive and outcomes 
 

• A bit of history….. 
 

• It used to be the incoming registrar’s job to ‘rewrite the 
DKA guideline’ 
 

• Why? Because every hospital did something slightly 
different, which led to variations in care 

DKA, diabetic ketoacidosis. 
Woolf SH et al BMJ 1999;318(7182):527-530  



February 2013 

“Commissioners…....must insist 
on quality and challenge the 
inefficiencies of providers, 
particularly unevidenced 
variations in clinical practice” 

Mid Staffordshire NHS Foundation Trust Public Inquiry. Report of the Mid Staffordshire NHS Foundation Trust Public Inquiry. February 2013. Available from:  
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry. Accessed 21 March 2017. 

https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
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https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry
https://www.gov.uk/government/publications/report-of-the-mid-staffordshire-nhs-foundation-trust-public-inquiry




Dhatariya KK et al Diabetic Medicine 2016;33(2):252-260 
Dhatariya K et al Diabetic Medicine 2016;33(2):269-270 
Edge JA et al Diabetic Medicine 2016;33(10):1352-1359   







Confidence……………...or Arrogance? 

Dhatariya KK & Umpierrez GE Lancet Diab Endocrinol 2017;5(5):321-323 



Uptake of JBDS Guidance 

NHS Digital.  National Diabetes Inpatient Audit (NaDIA) - 2016. http://www.content.digital.nhs.uk/catalogue/PUB23539 Last accessed 7/6/17 



Back to the Hypothesis 

• The National Diabetes Inpatient Audit (NaDIA) shows 
that several aspects of care have improved 
(statistically and clinically) between 2011 and 2016 
– More people are being seen by a member of the diabetes 

specialist team 

– Rates of mild and severe hypoglycaemia have fallen 

– Fewer people are on inappropriate intravenous insulin 
infusions 

–  Fewer medication errors 

NHS Digital.  National Diabetes Inpatient Audit (NaDIA) - 2016. http://www.content.digital.nhs.uk/catalogue/PUB23539 Last accessed 7/6/17 



But as Always 

• There is a lot more to do 

– What are the costs of DKA  
– 1st paper accepted last week 

– How can the peri-operative care of patients with diabetes 
be improved (NCEPOD) 

– What to do with those previously undiagnosed patients 
who present with co-incidental hyperglycaemia  

– How can Trusts be ‘encouraged’ to make changes (CQC) 

 

 
Watch this space! 
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