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Who is This Strange Man? 

• I qualified in 1991  
 

• I trained in D&E and G(I)M in London – but started here on the IoW 
 

• I did general practice for 2 years  
 

• I did ITU / anaesthetics for a year 
 

• I did research at Mayo Clinic for 2 years 
 

• I have been in Norwich since 2004 
 

• Currently my other roles include 

– Chair of the Specialist Clinical Exam in D&E and the European Board Exam in 

Endocrinology, Diabetes and Metabolism 

– President-Elect of the Endocrine Section of the Royal Society of Medicine 

– On the Steering group for the Joint British Diabetes Societies for Inpatient Care 



How Do SGLT-2 Inhibitors Work? 

Bardia A et al Curr Op Anesthesiol 2019;32(1):80-85 



Wanner C et al Diabetologia 2018;61(10):2134-2139 



Do They Work? 

• Cardiovascular mortality 
 

• Heart failure 
 

• Chronic kidney disease 
 

• Weight loss 
 

• Blood pressure 

 



Davies MJ et al Diabetologia 2018;61(12):2461-2498 



CANVAS Program2 

HR: 0.67  

(95% CI: 0.52; 0.87) 

10 

8 

6 

4 

2 

0 
0 338 26 78 130 182 234 286 52 104 156 208 260 312 

Placebo 

Canagliflozin P
a
ti

e
n

ts
 w

it
h

 a
n

 

e
v
e
n

t 
(%

) 

Time since randomisation (weeks) 

EMPA-REG OUTCOME1 

P
a
ti

e
n

ts
 w

it
h

 a
n

 

e
v
e
n

t 
(%

) 

Time since randomisation (months) 

0 6 12 18 30 24 42 36 48 

6 

0 

2 

4 

Empagliflozin  

Placebo 

HR: 0.65  

(95% CI: 0.50; 0.85) 
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Second-Line Therapy for T2D in Patients with 

Established CVD or CCF 

1. Zinman B et al. Cardiovasc Diabetol 2014;13:102; 2. Neal B et al. N Engl J Med 2017;377:644; 3. Marso SP et al. N Engl J Med 2016;375:311; 4. Marso SP et al. N Engl J Med  2016;375:1834  
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HR: 0.87 

(95% CI: 0.73; 1.05) 

p=0.14  

LEADER3 

HR: 1.11  

(95% CI: 0.77; 1.61) 

p=0.57 
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So 

• Trials are underway to use these agents in 

people without diabetes who have CCF or CVD 
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HR: 0.64  

95% CI (0.46; 0.88) 

p=0.005 

Composite renal endpoint: Macroalbuminuria, doubling of serum 

creatinine and eGFR ≤45 mL/min/1.73 m2 per MDRD or the need for 

continuous renal-replacement therapy 

Considerations Related to Chronic Kidney Disease  

LEADER3 
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HR: 0.61  

95% Cl (0.53; 0.70) 

p<0.001 

Composite renal endpoint: Macroalbuminuria, doubling of serum 

creatinine level and eGFR of ≤45 mL/min/1.73 m2, initiation of renal-

replacement therapy or renal death 
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HR: 0.60 

95% CI (0.47; 0.77) 

Composite renal endpoint: 40% reduction in eGFR, end-stage renal 

disease, or renal death 

Canagliflozin 

Placebo 

1. Wanner C et al. N Engl J Med 2016;375:323 2. Neal B et al. N Engl J Med 2017;377:644  3. Mann JFE et al. N Engl J Med 2017;377:839 4. Marso SP et al. N Engl J Med 2016;375:1834 
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HR: 0.64  

95% CI (0.46; 0.88) 

p=0.005 

Composite renal endpoint: Macroalbuminuria, doubling of serum creatinine and 

eGFR ≤45 mL/min/1.73 m2 per MDRD or the need for continuous renal-replacement 

therapy 

Considerations Related to Chronic Kidney Disease  

1. Wanner C et al. N Engl J Med 2016;375:323 2. Neal B et al. N Engl J Med 2017;377:644  3. Mann JFE et al. N Engl J Med 2017;377:839 4. Marso SP et al. N Engl J Med 2016;375:1834 
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HR: 0.60 

95% CI (0.47; 0.77) 

Composite renal endpoint: 40% reduction in eGFR, end-stage renal disease, or 

renal death 

Canagliflozin 

Placebo 

Composite renal endpoint 0.61 (0.53; 0.70) 

New-onset macroalbuminuria 0.62 (0.54; 0.72) 

Doubling of serum creatinine* 0.56 (0.39; 0.79) 

Initiation of RRT 0.45 (0.21; 0.97) 

Hazard ratio (95% CI) 

1 

Hazard ratio (95% CI) 

Composite renal endpoint 0.78 (0.67; 0.92) 

New-onset macroalbuminuria 0.74 (0.60; 0.91) 

Doubling of serum creatinine* 0.89 (0.67; 1.19) 

ESRD 0.87 (0.61; 1.24) 

Renal death 1.59 (0.52; 4.87) 

2.0 1 
Hazard ratio (95% CI) 

Composite renal endpoint 0.64 (0.46; 0.88) 

Persistent macroalbuminuria 0.54 (0.37; 0.77) 

Doubling of serum creatinine* 1.28 (0.64; 2.58) 

Continuous RRT 0.91 (0.40; 2.07) 

1 

EMPA-REG OUTCOME1 

eGFR nephropathy composite† 0.60 (0.47; 0.77) 

Serum creatinine nephropathy composite‡ 0.53 (0.33; 0.84) 

40% reduction in eGFR 0.58 (0.50; 0.68) 

Doubling of serum creatinine 0.50 (0.30; 0.84) 

ESRD 0.77 (0.30; 1.97) 

ESRD or renal death 0.56 (0.23 ; 1.32 

Hazard ratio (95% CI) 

1 



So 

• Trials are underway to use these agents in 

people without diabetes who have impaired 

renal function 

 



Weight   

2285 
2290 
2283 

Placebo 
Empagliflozin 10 mg 
Empagliflozin 25 mg 

1915 
1893 
1891 

2215 
2238 
2226 
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2174 
2178 

1598 
1673 
1678 

1239 
1298 
1335 

425 
483 
489 

Placebo 

Empagliflozin 10 mg 

Empagliflozin 25 mg 

28 52 108 0 164 220 12 

Zinman B et al N Engl J Med  2015;373(22):2117-2128 



Waist Circumference   

2259 
2272 
2273 

Placebo 
Empagliflozin 10 mg 
Empagliflozin 25 mg 

1869 
1836 
1857 

2183 
2219 
2209 
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1562 
1644 
1648 

1220 
1285 
1329 

418 
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486 

Placebo 

Empagliflozin 10 mg 

Empagliflozin 25 mg 

28 52 108 0 164 220 12 

Zinman B et al N Engl J Med  2015;373(22):2117-2128 



So 

• Trials have been done and are underway to use 

these agents in people without diabetes who are 

overweight 
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Zinman B et al N Engl J Med  2015;373(22):2117-2128 
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16 28 52 94 108 80 122 66 136 0 150 164 178 192 206 40 

Zinman B et al N Engl J Med  2015;373(22):2117-2128 



So 

• Trials are underway to use these agents in 

people without diabetes who have hypertension 

 



Other Ongoing Areas of Study 

• PCOS (vs metformin) 

• Diabetes related eye disease 

• Alzheimer's disease 

• Gout 

• NASH 

• Bone metabolism 



Finally – Type 1 Diabetes  

Garg SK et al N Engl J Med  2017;377: 2337; Mathieu C et al Diabetes Care 2018;41:2552; Rosenstock J et al Diabetes Care 2018;41:2560 
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