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Glucocorticoids and Diabetes 

• Is it a problem? 
 

• How to control 

hyperglycaemia 

associated with 

glucocorticoid use? 



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 Glucocorticoid guidelines 2002 www.nos.org.uk/NetCommunity/Document.Doc?id=422 
Fardet L et al Rheumatology 2011;50(11):1982-1990 



NNUH Prevalence Data (January 2014) 

• 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 



• 99 patients were on prednisolone 

– Mean daily dose 25mg + 12.5 (range 0.5-60) 
 

• 16 patients were on dexamthasone 

– Mean daily dose 9.2mg + 6.5 (range 0.5-20) 
 

• 4 patients on hydrocortisone 

– Mean daily dose 107.5mg + 106.9 (range 20-200) 

NNUH Prevalence Data (January 2014) 

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



Indications 
Variable Category Number (%) 

Age (years) 74.4 ± 14.3 

Gender (M:F) 52:68 (43.3:56.7) 

Previously diagnosis of diabetes 

(Yes:No) 
16:104 (13.3:86.7) 

Steroid type Prednisolone 99 (82.5) 

Dexamethasone 16 (13.3) 

Hydrocortisone 4 (3.3) 

Indications for steroids Respiratory 76 (63.3) 

Musculoskeletal 14 (11.7) 

Vasculitis 7 (5.8) 

Oncology 12 (10) 

Other 11 (9.2) 

Duration of course >10 days 64 (53.3) 

<10 days 56 (46.7) 

Glucose monitoring None 95 (79.2) 

Monitored 25 (20.8) 

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



How do Glucocorticoids Affect 

Carbohydrate Metabolism? 

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



Spectrum of Disease 

• The hyperglycaemia may be a transient rise of 

blood glucose levels or may result in HHS 
 

• The best predictors of glucocorticoid-induced 

diabetes are family history of diabetes, 

increasing age, and glucocorticoid dose  

Clement S Diabetes Care 2004;27(2):553-591 



Some Evidence of Harm 

• 433 patients admitted with an exacerbation of 

COPD from St George’s in Tooting in 01/02 
 

• Absolute risk of adverse outcomes (death or 

prolonged stay) increased ~15% per 1 

mmol/L increase in glucose 

Glucose 

level 

(mmol/L) 

<6.0 6.0 - 6.9 7.0 - 8.9 >9.0 

Mortality 

(%) 11.6 15.9 21.3 31.0 

Baker EH et al Thorax 2006;61(4):284-289 



Data from Respiratory Physicians 

• Half of all admissions with exacerbations of 

COPD patients have elevated random blood 

glucose ≥7.0 mmol/l 
 

• Due to a combination of  

– Pre-existing diabetes 

– Steroid use 

– The ‘stress’ response 

– Peripheral insulin resistance induced by  

• Tissue hypoxia 

• Inflammation 

• Acidosis Baker EH et al Thorax 2006;61(4):284-289 
Chakrabarti B Thorax 2009;64(10):857-862 



Now We Know the Cause, What’s 

the Treatment? 

• Education and pre-empting the (almost) 

inevitable 
 

• Letting teams know that when someone starts 

glucocorticoid treatment that blood glucose 

levels are very likely to rise and to watch for it 
 

• When it happens, treat early 

This is likely to meet with quite a lot of resistance – so be 

prepared! 



Sulphonylureas 

• Little published evidence but widely used 
 

• We asked for examples of guidelines used at 

different hospitals – and we got lots! 
 

• All variations around a theme with some minor 

differences 
 

• Most often used first line 



The Best Treatment? 

• Insulin is recommended in the US as the drug of 

choice for the treatment of glucocorticoid-

induced hyperglycaemia 
 

• Theoretically, prandial insulin should minimise 

the effects of the postprandial rise in glucose  
 

• For patients receiving high-dose intravenous 

glucocorticoids, an intravenous insulin infusion 

may be appropriate  

Hirsch IB et al Endocr Metab Clin North Am 1997;26:631–645 
Archer JR et al BMJ Open 2011 DOI: 10.1136/bmjopen-2011-000210 



Where’s the Evidence? 

• Naturally, there isn’t any 
 

• But there is evidence that hyperglycaemia in a 
hospital setting (for any cause) is associated 
with poor mortality, morbidity, and health 
economic outcomes  
 

• Improving glycaemic control improves these 
outcomes 

Umpierrez GE et al  J Clin Endocrinol Metab 2002; 87:978–982 
Bruno A et al Diabetes Care 2008;31(11):2209-2210 

Dhatariya K BMJ 2013;346:f134 



p = ns 

Glucose 

Diabetes / hyperglycaemia 



What Should the Targets Be? 

• Targets similar to those of outpatients are 

unrealistic in hospital due to the effects of 

– Stress hyperglycaemia 

– Altered nutritional intake 

– Multiple interruptions to medical care 
 

• Aiming for a range of 6.0 – 10.0 mmol/L with an 

acceptable range of 4.0 – 12.0 mmol/L if they can 

be safely achieved  
 

• For end of life care, a range of 6.0 – 15.0 mmol/L 

is acceptable 

 

 



http://www.diabetologists-abcd.org.uk/JBDS/JBDS_IP_Steroids.pdf 





Steroid Induced Osteoporosis 



Burden of Disease 

• Up to 50% of women and 30% of men with 

osteoporosis have a secondary cause 
 

• Glucocorticoids account for up to 25% of all 

cases of osteoporosis in the UK 

Scane AC et al Osteoporosis Int 1999;9:91-97 

Baillie SP et al Age Ageing 1992;21:139-141 

Caplan GA et al JRSM 1994;87:200-202 

Eastell R et a J Int Med 1998;244:271-292  



At What Dose Does This Occur? 

• The standard answer is at doses of greater than 
7.5 mg of prednisolone per day 

 

• Chronic use at this dose is associated with an 
increased fracture risk, but most bone (up to 
30% of total) is lost within 6 months of starting 
treatment – so treat early! 

 

• The cumulative dose is also important 



Don’t Forget… 

• Established risk factors for non-glucocorticoid 

related fractures 

• Age 

• Sex 

• Caucasian race 

• History of prior fracture 

• Recurrent falls 

• Family history 

• Poor health status 



Weinstein RS NEJM 2011;365(1):62-70 



Glucocorticoids 

Altered renal 

tubular and 

bowel 

absorption 

Decreased 

oestrogen 

and 

testosterone 

Direct 

effects on 

bone 

Decreased bone formation by osteoblasts and 

increased resorption by osteoclasts  

Decreased 

bone quality 

Increased 

fracture risk 

Myopathy 

Increased risk of 

falls 



Weinstein RS NEJM 2011;365(1):62-70 



Weaning off Steroids 



Adrenal Suppression 

• Occurs when doses of >7.5mg per day of 

prednisolone for more than 2-3 weeks 

 

• Thereafter weaning is advised 

 

• A test of adrenal reserve will help 



Adrenal Reserve 

• Do a 9am cortisol (done prior to them taking 

their steroid) 

– If the value is >100nmol/l then they can have an SST 

– If the value is <100nmol/l they are very unlikely to 

have sufficient adrenal reserve to come off the steroid 

thus SST is not necessary 
 

• We often change people to hydrocortisone due 

to the shorter half life and thus easier titration 



Respiratory Disease, Steroids 

and Diabetes 
Is there a problem? 

www.norfolkdiabetes.com 


