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Disclosures 

• I am the lead author of the updated 2013 edition of the JBDS 
guidelines for the management of diabetic ketoacidosis 
 
 

• I am the lead author of the JBDS guidelines on the management of 
the adult patient with diabetes undergoing surgery or procedures  
 

• I am a co-author on almost all of the other JBDS national guidelines 
 

• I am on the clinical endpoint adjudication committee for the 
sotagliflozin trials implemented by Lexicon Pharmaceuticals 
 

• In the last 24 months, I have also received consulting fees and 
honoraria from Genentech, Sanofi Diabetes, and Novo Nordisk 

JBDS, Joint British Diabetes Societies.  



So, What is ‘New’? 

White JR Diabetes Spectrum 2014;27(2):82-86 



Changes in Prescribing Practices 

Curtis HJ et al Diab Obes Metabol 2018;20(9):2159-2168 



Showing that Another Way…. 

Wilkinson S et al BMJ Open 2018;8(7):e022768 



Inzucchi SE et al Diabetes Care 2015;38(1):140-149 



Variations in Practice and Spending 

Curtis HJ et al Diab Obes Metabol 2018;20(9):2159-2168 



Back to 2007 



Some More Bad Press 



The Result 

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071627.pdf 



What The FDA Want 

Hirshberg B et al Diabetes Care 2011;34(Suppl 2):S101-106  



Diabetes and CV Risk 

Emerging Risk Factors Collaboration Lancet 2010;375(9733):2215-2222 



Ray KK et al Lancet 2009;373:1765–1772 

All Cause Mortality 
Intensive vs Standard Glucose Lowering  

CI: confidence interval; HR: hazard ratio. 



Cardiovascular Safety Studies 

Cefalu WT et al Diabetes Care 2018;41(1):14-31 



Empagliflozin and Liraglutide 

Zinman B et al. N Engl J Med 2015;373:2117-2128 

EMPA-REG OUTCOME   LEADER 
CV death, non-fatal MI, or non-fatal stroke   CV death, non-fatal MI, or non-fatal stroke 



Individual Components of the Primary Endpoint 
EMPA-REG OUTCOME LEADER 



Lower Extremity Amputations 
• Canagliflozin use was associated with a significant increase 

in the risk of LEA 
 

• Empagliflozin had neutral effect on LEA  
 

• Liraglutide use significantly reduces the risk of major 

amputation 
 

• SGLT2s have a numerically higher risk of amputations than 

DPP-IVs and GLP-1 RA but it is not statistically significant 

Neal B et al. N Engl J Med 2017;377(7):644-657; Verma S et al. Circulation 2018:137(4):405-407; Chang H-Y et al JAMA Int Med 2018 (in press)  
Dhatariya K et al. Diabetes Care (in press); Adimadhyam S et al Diabetes, Obesity and Metabolism (in press);  



DKA 



Table 3. Summary of patients with treatment-emergent serious adverse events of DKA and related events in the canagliflozin development programme for type 2 diabetes 

Patient 1 2 3 4 5 6 7 8 9 10 11 12 

Treatment 
group 

C 300 mg Placebo C 100 mg C 100 mg C 300 mg C 300 mg C 300 mg C 100 mg C 100 mg C 300 mg S 100 mg C 300 mg 

Adverse event Acidosis 
DKA (non-

TEAE) 

Metabolic 
acidosis 

DKA DKA Metabolic 
acidosis 

DKA Ketoacidosis DKA DKA DKA DKA Ketoacidosis 

Blood glucose, 
mg/dL 
(mmol/L)* 

Acidosis: 
369 (20.5) 
DKA: 533 

(29.6) 

N/A 400  
(22.2) 

347  
(19.3) 

>500 
(>27.8) 

>500 
(>27.8) 

148–320 (8.2–
17.8)† 

481 
(26.7) 

400  
(22.2) 

470 
(26.1) 

481  
(26.7)‡ 

571 (31.7) 

pH Acidosis: 
7.24 

DKA: N/A 

N/A 7.14 N/A 6.82 N/A N/A 7.23 7.022 N/A 7.22‡ 

 
N/A 

Bicarbonate, 
mEg/L 

Acidosis: 
15 

DKA: 15 

N/A 15 N/A 3.4 N/A 
 

13.6‡ 11.7 1.8 N/A 
 

11.4‡ 

 
N/A 

Anion gap, 
mmol/L 

Acidosis: 6 
DKA: 17 

N/A 25 N/A N/A N/A 
 

N/A N/A N/A N/A 
 

N/A N/A 

Ketones 
(blood or 
urine) 

Acidosis: 
+blood 
DKA: 

+blood, 
+urine 

N/A +Blood N/A +Blood N/A 
 

N/A +Blood N/A N/A N/A +Urine 

Why is This Important? 

C, canagliflozin; S, sitagliptin; TEAE, treatment-emergent adverse event. 
Erondu N, et al. Diabetes Care 2015;38:1680–1686. 

17,956 randomised to canagliflozin or placebo 

*Blood glucose value at presentation of the adverse event; †Range of all values reported; specific days and times not reported; ‡Specific date not 

reported. 



How about Dapagliflozin? 

 

 

 

• 5936 patients on dapagliflozin out of the ~1.5 million 
people on the database between 2011 and 2013 

• Mean age 56.9 years 

• M=F 

• 77% Caucasian, 13% black/African, 2% Asian 

 

Andersson Sundell K, et al. CODHy 2015; poster 28. http://www.codhy.com/2015/Uploads/Editor/PDF/POSTER1/28.pdf. 

http://www.codhy.com/2015/Uploads/Editor/PDF/POSTER1/28.pdf


How about Dapagliflozin? 

Andersson Sundell K, et al. CODHy 2015; poster 28. http://www.codhy.com/2015/Uploads/Editor/PDF/POSTER1/28.pdf. 

These are the 

patients they 

presented as 

having DKA 

 

Most had: 

No pH 

No HCO3 

No glucose 

No ketones 

http://www.codhy.com/2015/Uploads/Editor/PDF/POSTER1/28.pdf




What About Type 1? 

Garg SK et al N Engl J Med 2017;377(24):2337-2348 
Mathieu C et al Diabetes Care 2018;41(9):1938-1946  



Sota / Dapa in Type 1 - Hypos and DKA 

• Rates of severe hypos were much the same 

between sota and placebo - 3.0% vs 2.4%; 

6.3%, 8.5% vs 7.7% for dapa 5mg, 10mg and 

placebo  
 

• Rates of DKA were higher - 3.0% vs 0.6% for 

sota; 2.6%, 2.2% vs 0% for dapa 5mg, 10mg 

and placebo )  
Garg SK et al N Engl J Med 2017;377(24):2337-2348 
Mathieu C et al Diabetes Care 2018;41(9):1938-1946  



Inzucchi SE et al Diabetes Care 2015;38(1):140-149 

New Paradigms? 

• Insulin 

• ± SGLT-1/2 inhibitors 

• ± SGLT-2 inhibitors 

 

• Watch this space! 

Type 2 Type 1 

Vashisht R et al JAMA Open 2018;1(4):e181755 
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