
4 Reasons to Use SGLT-2 Inhibitors Early in Type 2 
Diabetes Treatment Paradigm 

高雄長庚醫院  新陳代謝科 沈峰志 醫師 



• Introduction 

• 4 Reasons to Use SGLT-2 Inhibitors Early in T2DM 
•  Effect on CVD & Death in non-CVD patients 

•  β-cell function & Insulin resistance 

•  Fat mass & fatty liver 

•  Renal function 

• Conclusion 

 

2 

Outline 



3 

Diabetes Population is still Rising 

2017 IDF Diabetes Atlas 8th Edition: https://www.idf.org/e-library/epidemiology-research/diabetes-atlas.html 

 

The most patients 

with diabetes 

(37.4%) live 

in Western Pacific 

https://www.idf.org/e-library/epidemiology-research/diabetes-atlas.html
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Prevalence of diabetes in Taiwan for 20171 

1,958,000 adults  

with diabetes in 2017 

 

838,000 adults with  

undiagnosed  

diabetes 

1. 2017 IDF Diabetes Atlas 8th Edition: https://www.idf.org/e-library/epidemiology-research/diabetes-atlas.html 

2. 2015 IDF Diabetes Atlas 7th Edition: https://www.idf.org/e-library/epidemiology-research/diabetes-atlas.html 

 

1,781,100 adults  

with diabetes in 20152 

10% 
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J Acad Nutr Diet. 2015 Sep;115(9):1447-63. doi: 10.1016/j.jand.2015.02.031. Epub 2015 Apr 29. 

The majority of lifestyle weight-loss interventions in overweight or 

obese adults with type 2 diabetes resulted in weight loss <5% and 

did not result in beneficial metabolic outcomes.  

 

 

A weight loss of >5% appears necessary for beneficial effects on 

HbA1c, lipids, and blood pressure 

https://www.ncbi.nlm.nih.gov/pubmed/25935570


Scotland 

Lancet. 2017 Dec 4. pii: S0140-6736(17)33102-1. doi: 10.1016/S0140-6736(17)33102-1. 

Weight 100kg 

BMI 35kg/m2 

HbA1c 7.7% 

DM duration: 3 years 

Remission of diabetes  

-HbA1c<6.5%  

-Off antidiabetic 

medication for 2 months 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Primary+care-led+weight+management+for+remission+of+type+2+diabetes+(DiRECT):+an+open-label,+cluster-randomised+trial


Where Diabetes Medications Work 

DeFronzo RA. Diabetes. 2009;58:773-795.  



 

2018 

DAROC 



American Diabetes Association, Standards of Medical Care in Diabetes 2017 
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American Diabetes Association, Standards of Medical Care in Diabetes 2018 

Diabetes Care Volume 40, Supplement 1, January 2017 

SGLT-2i: Associated with lower CVD event rate and mortality in patients with T2DM and CVD (EMPA-REG OUTCOME) 

FDA recently added a new indication for empagliflozin to reduce the risk of CV death in adults with T2DM and CV disease. 
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4 Reasons to Use SGLT-2 Inhibitors Early in T2DM 

  HbA1c 



Glycemic control through insulin-independent mechanisms with 

metformin and SGLT2i can address multiple defects in T2DM 

Type 2 Diabetes α 

Metformin 

Improves insulin sensitivity and 
glucose uptake 

SGLT-2 inhibitors 

Decreases hepatic glucose 
production  

Reduces intestinal absorption of 
glucose 

        Reduces glucose        
 reabsorption 

Glucose 

Glucose 
Reabsorption 

Urinary 
glucose 

excretion 
(~70 g/day) 

DAPA 

Decreased  
glucose levels 

SGLT2 

SGLT-2: sodium-glucose cotransporter-2; T2DM: type 2 diabetes mellitus. 
1. Drugs 72:2289-2312 (2012); 2. Diabetes Care 13:696-704 (1990)  



Data are mean change from baseline after adjustment for baseline value. Data after rescue are excluded. Analyses were obtained by longitudinal repeated-measures analyses. A Phase III, multicentre, 

randomised, double-blind, placebo-controlled, parallel-group, 24-week clinical study with a 78-week, double-blind extension in adult patients with Type 2 diabetes who had inadequate glycaemic control (HbA1c 

≥7% and ≤10%) on metformin alone. Primary endpoint: HbA1c reduction at 24 weeks. 

CI, confidence interval.  

1. Bailey CJ, et al. BMC Med 2013;11:43; 2. Bailey CJ, et al. Lancet 2010;375:2223–33. 

At the 24-week primary endpoint, dapagliflozin delivered HbA1c reductions of –

0.80% versus –0.30% with placebo (p<0.0001)2 

Dapagliflozin as add-on to metformin demonstrated significant HbA1c 

reductions, sustained over 2 years versus placebo 

A1c reduction in patient with 

baseline A1c ≥ 9% 



New 2016 data 

have shown 

1.4% HbA1c 

reduction  

*Clinical trial data from patients with high baseline HbA1c who had dapagliflozin added to metformin or metformin XR. †Adjusted mean change from baseline HbA1c (%). ‡Phase III, multicentre, randomised, double-

blind, placebo-controlled, parallel-group, 24-weeks clinical study to evaluate the efficacy and safety of dapagliflozin 10 mg + metformin (≥1500 mg/day) versus glycaemic control (HbA1c ≥7% and ≤10%) on  

metformin alone.1  
§Phase III, 24-week, multicentre, randomised, double-blind, active controlled, parallel-group study to compare the efficacy and safety of the dual add-on of saxagliptin 5 mg and dapagliflozin 10 mg with either 

saxagliptin 5 mg or dapagliflozin 10 mg added on alone in adult patients with Type 2 diabetes who had inadequate glycaemic control (HbA1c ≥8% to ≤12%) on metformin alone. The study met its primary endpoint. 

This is a retrospective post hoc analysis of the data. ¶Phase III, 28-week, multicentre double-blind, randomised, active-controlled trial to compare the efficacy and safety of exenatide (2 mg/day) plus dapagliflozin  

(10 mg/day) with exenatide or dapagliflozin alone in patients with Type 2 diabetes inadequately controlled by metformin (HbA1c ≥8% to ≤12%). The primary endpoint was change in HbA1c from baseline to week 28.3 

XR, extended release. This combination is not indicated in the current licence of exenatide. 

1. Rosenstock J, et al. Diabetes Care 2015;38:376–83; 2. Bailey CJ, et al. Lancet 2010;375:2223–33; 3. Frὶas JP, et al. Lancet Diabetes Endocrinol 2016. Epub ahead of print. 

Dapagliflozin as add-on to metformin demonstrated HbA1c reductions of 1.2% 

or more in patients with high baseline HbA1c
 



Dapagliflozin demonstrated significant HbA1c reductions in 

Asian patients with T2DM after metformin failure 
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PBO 

Baseline = 8.13% 

DAPA 5mg 

Baseline = 8.09% 

DAPA 10mg 

Baseline = 8.17% 

Study week 

Yang W et al. J Diabetes. 2016 Nov;8(6):796-808. 

24-week RCT, included Asian T2DM patients with inadequately controlled by metformin (HbA1c 7.5%-10.5%)  

randomized to receive placebo (n = 145) or dapagliflozin 5 (n = 147) or 10 mg (n = 152) 

Most participants were Chinese (86.0%), with mean age of 53.8 years and mean T2D duration of 4.9 years 
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Dapagliflozin demonstrated significant FPG and PPG reductions in Asian 

patients with T2DM after metformin failure 

21.6 mg/dl 

26.7 mg/dl 

57.8 mg/dl 64.7 mg/dl 

Yang W et al. J Diabetes. 2016 Nov;8(6):796-808. 

FPG:  fasting plasma glucose, PPG: postprandial plasma glucose 



Second-line medications of diabetes treatment 

22 

SGLT-2 
inhibitors 

DPP-4 
inhibitors 

The glycemic efficacy consideration 



Dapagliflozin as add-on to metformin demonstrated significantly greater 

reductions in HbA1c at 24 weeks versus saxagliptin 

23 

*Phase III, 24-week, randomised, double-blind, active-controlled, parallel-group study to compare the efficacy and safety of the dual add-on of saxagliptin and 
dapagliflozin with either saxagliptin 5 mg or dapagliflozin 10 mg added alone in adults with Type 2 diabetes who had inadequate glycaemic control (HbA1c ≥8% to ≤12%) 
on metformin.  
1. Diabetes Care 38:376-83 (2015); 2. Presented at the 14th Annual World Congress on Insulin Resistance, Diabetes & Cardiovascular Disease (WCIRDC), Los Angeles, CA, 
USA; Dec 1–3 (2016) 
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Dapagliflozin as add-on to metformin demonstrated significantly greater 

reductions in FPG, PPG and BW at 24 weeks versus saxagliptin 

Fasting plasma glucose Postprandial plasma glucose Body weight 

*Phase III, 24-week, randomised, double-blind, active-controlled, parallel-group study to compare the efficacy and safety of the dual add-on of saxagliptin and 
dapagliflozin with either saxagliptin 5 mg or dapagliflozin 10 mg added alone in adults with Type 2 diabetes who had inadequate glycaemic control (HbA1c ≥8% to ≤12%) 
on metformin.  
1. Diabetes Care 38:376-83 (2015); 2. Presented at the 14th Annual World Congress on Insulin Resistance, Diabetes & Cardiovascular Disease (WCIRDC), Los Angeles, CA, 
USA; Dec 1–3 (2016) 



25 Adv Ther. 2018 Jan;35(1):124-134. doi: 10.1007/s12325-017-0639-z. Epub 2017 Nov 28. 

Greatest glucose-lowering effect in high baseline eGFR and high 

baseline HbA1c levels in Asian patients 

275 patients in Japan by measuring HbA1c levels before 

and 3 months after treatment of SGLT2 inhibitors: 

ipragliflozin, dapagliflozin, luseogliflozin, tofogliflozin, 

canagliflozin, or empagliflozin 

3 months 

https://www.ncbi.nlm.nih.gov/pubmed/29185199
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4 Reasons to Use SGLT-2 Inhibitors Early in T2DM 

Effect on CVD & Death 
in non-CVD patients 

  HbA1c 



Diabetes is associated with significant loss of life years 

Seshasai et al. N Engl J Med 2011;364:829-41 

At 40, 50, and 60 years of age, men with diabetes would incur about 6.3, 5.8, and 4.5 years of life lost. 

At 40, 50, and 60 years of age, women with diabetes would incur about 6.8, 6.4, and 5.4 years of life lost 

58% of the survival 

difference can be 

attributed to 

vascular death 



Co-prevalence of CV comorbidities in T2DM 

T2DM, Type 2 diabetes mellitus 

A retrospective study was conducted using the Quintiles Electronic Medical Record database. N=1.39 million 

Iglay K et al. Curr Med Res Opin. 2016 Jul;32(7):1243-52. 

21% of patients 
with T2DM had 

CV presentation 

28 



CV effects of SGLT-2 inhibitors 

29 

EMPA-REG1 (RCT, 100% CVD) 

CANVAS2 (RCT, 66% CVD) 

1. N Engl J Med 373:2117-28 (2015); 2. N Engl J Med Jun 12 (2017). doi: 10.1056/NEJMoa1611925. 3. Lancet Diabetes Endocrinol. 2017 Sep;5(9):709-717. 

CVD-REAL Nordic3  

(real-world evidence, 24% CVD) 
MACE 

MACE 

14% 

14% 

22% 

2.12 : 1.64 (per 100 patient-years) 

4.3 : 3.7 (per 100 patient-years) 

3.2 : 2.7 (per 100 patient-years) 



Lower CV death incidence of SGLT2i in RCT and RWE 

30 

EMPA-REG1  

(RCT, 100% CVD) 

CVD-REAL Nordic2  

(real-world evidence, 24% CVD) 

RWE: real-world evidence 
1. N Engl J Med 373:2117-28 (2015); 2. Lancet Diabetes Endocrinol. 2017 Sep;5(9):709-717. 

0.53 : 0.27 events per 100 patient-years 

38% 

47% 

2.0 : 1.2 events per 100 patient-years 



Lower HF hospitalization incidence of SGLT2i in RCT and RWE 

31 

EMPA-REG1  

(RCT, 100% CVD) 

CVD-REAL Nordic2  

(real-world evidence, 24% CVD) 

RWE: real-world evidence 
1. N Engl J Med 373:2117-28 (2015); 2. 2. Lancet Diabetes Endocrinol. 2017 Sep;5(9):709-717. 

Hazard ratios, 0.70 (95%CI 0.61-0.81) 

p<0.001 

1.4 vs 0.98 events per 100 patient-years 

35% 

30% 

1.5 vs 0.9 events per 100 patient-years 
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Lower All-cause Mortality of SGLT2i in RCT and RWE 

CVD-REAL Nordic2  

(real-world evidence, 24% CVD) 

49% 

EMPA-REG1  

(RCT, 100% CVD) 

32% 

RWE: real-world evidence 
1. N Engl J Med 373:2117-28 (2015); 2. 2. Lancet Diabetes Endocrinol. 2017 Sep;5(9):709-717. 



33 

CVD and Non-CVD proportion in 3 CVOTs of SGLT-2 inhibitors 

1. Zinman B, et al. N Engl J Med 2015;373:2117–2128; 2. Bruce Neal et al. N Engl J Med. 2017 Jun 12. doi: 10.1056/NEJMoa1611925.; 3. Itamar Raz et al. The 77th 

Scientific Sessions of the American Diabetes Association, San Diego, California, June 9-13, 2017; 1245-P  

66 

40 
34 

60 
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EMPA-REG CANVAS DECLARE

%
 

CVD non-CVD

CVD 7,020 pt’s 

CVD 6,971 pt’s 

Non-CVD 10,189 pt‘s 

Total 17,160 pt‘s 

CVD 6,656 pt’s 

Non-CVD 3,486 pt‘s 

Total 10,142 pt‘s 
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4 Reasons to Use SGLT-2 Inhibitors Early in T2DM 

Effect on CVD & Death 
in non-CVD patients 

β-cell function & 
Insulin resistance 

  HbA1c 



β-cell function progressively declines in T2DM 

Years from diagnosis 
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Extrapolation of b-cell function prior to diagnosis2 

 Progressive ß-cell failure from 

prolonged hyperglycaemia / 

glucotoxicity is a key driver of 

disease progression in T2DM1.  

 Agents which preserve or 

restore ß-cell function are likely 

to have significant benefits3.  

 Some older agents, e.g. 

sulfonylureas, may promote ß-

cell apoptosis4.  

 Sulfonylureas do not shorten 

time to insulin dependence5.  

UKPDS demonstrated progressive β-cell through HOMA correlations  

*This graph has been drawn and adapted from data presented in UKPDS 16 . Data points relate to β-cell function in patients allocated to sulfonyurea treatment and 
remaining on this therapy after 6 years (n=511). HOMA=homeostasis model assessment. 
1. Diabetes Care 13(6):610-30 (1990); 2. Adapted from UKPDS 16. Diabetes 44:1249-58 (1995); 3. Diabetes & metabolism journal. 38(6):426-36 (2014); 4. PLoS Medicine. 
5(10) (2008); 5. Diabetes Care 37(5):1338-45 (2014) 



Ethnic Differences in Pathophysiology (β-cell function) 

0 30 60 90 120 
0 

100 

Caucasian1,2 

In
s
u
li
n
 c

o
n
c
e
n
tr

a
ti
o
n

 

(m
U

/L
) 

 

50 

NGT 

IGT 

DM  

In
s
u
li
n
 c

o
n
c
e
n
tr

a
ti
o
n

 

(m
U

/L
) 

 
0 30 60 90 120    

Japanese3 

(Age, weight adjusted) 

0 

100 

50 

Time (min) Time (min) 

Age ~50s / BMI 26 Age ~50s / BMI 23 

NGT: normal glucose tolerance; IGT: impaired glucose tolerance; DM: diabetes mellitus 
1. Adapted from Diabetes 49;975-80 (2000); 2. Adapted from Metabolism 53;831-5 (2004); 3. Adapted from Diabetes Res Clin Pract 
66(Suppl. 1);S37-43 (2004); 4. Curr Diab Rep 15:36 (2015) 

Japanese individuals with NGT, IGT, and DM had lower insulin response to 
glucose ingestion than in white people 



Dapagliflozin can increase insulin sensitivity and improve beta cell function 

 

 

1. DeFronzo et.al. Nat Rev Nephrol. 13(1):11-26 (2017) 

Professor of Medicine and Chief of the 

Diabetes Division at the University of 

Texas Health Science Center Deputy 

Director of the Texas Diabetes Institute, 

San Antonio, Texas 

SGLT2 inhibitors improve glycemic control and 

reduce the plasma glucose level through two distinct 

mechanisms: 

1. Increasing the removal of plasma glucose by 

augmenting glucose excretion 

2. Ameliorating glucotoxicity, which leads to 

improved insulin sensitivity in peripheral 

tissues and enhanced β cell function 

Insulin sensitivity            b-cell function 



38 IR: insulin resistance, inverse of TGD; TGD: total body glucose disposal; OGTT: oral glucose tolerance test  

Merovci A et al. J Clin Endocrinol Metab. 2015 May;100(5):1927-32. 

 

Dapagliflozin can improve insulin secretion and beta-cell function 

β-cell function Insulin secretion 24 subjects with 

T2DM received 

dapagliflozin 

(n=16) or placebo 

(n=8) for 2 weeks, 

75-g OGTT and 

euglycemic 

hyperinsulinemic 

clamp were 

performed before 

and after 

treatment. 

β-cell function increased by 2-fold (P<0.01) in 

dapagliflozin-treated vs placebo-treated subjects 



Fat mass & fatty 
liver 
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4 Reasons to Use SGLT-2 Inhibitors Early in T2DM 

Effect on CVD & Death 
in non-CVD patients 

β-cell function & 
Insulin resistance 

  HbA1c 



Reduction in body weight with dapagliflozin was greater in patients 

with higher BMI 

40 

ADA 76th Scientific Sessions, 1141-P, June 10 - 14, 2016, New Orleans 

BMI 18.5- <25 

BMI 30-<35 

BMI 25-<30 

BMI 35-<40 BMI >=40 

• Normal weight: 18.5–<25 kg/m2 

• Overweight: 25–<30  kg/m2 

• Obese Class I: 30–<35 kg/m2 

• Obese Class II: 35–<40 kg/m2 

• Obese Class III: ≥40 kg/m2 

1 kg 2 kg 

2.6 kg 2.8 kg 

3.4 kg 



The reduction in total fat mass with Dapagliflozin1 

Analysis showed dapagliflozin reduced fat mass rather than lean tissue or fluid loss, sustained up 
to 2 years 

Dapagliflozin is not indicated for the management of weight loss.  
1. Diabetes Obes Metab 16:159-69 (2014); 2. Nature Cell Biol 16:367-5. (2014) 

Whole body DXA (dual-

energy X-ray absorptiometry) 

was used for the estimation 

of body composition. 

incorporating the fluid 

component1 

Lean tissue mass =   

body weight − fat mass 

= muscle mass + total body water 



The reduction in visceral adipose tissue and subcutaneous 

adipose tissue with Dapagliflozin at 24 weeks 

MR: magnetic resonance; SAT: subcutaneous adipose tissue; VAT: visceral adipose tissue.  
J Clin Endocrinol Metab 97:1020-31 (2012) 
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Effect of Dapagliflozin in patients with T2DM and NASH 

NASH: nonalcoholic steatohepatitis 

HiroshiTobita et al. Curr Ther Res Clin Exp. 2017 Jul 8;87:13-19. 

• In this single-arm, nonrandomized, open-label study, 11 patients with percutaneous liver biopsy-
confirmed NASH and T2DM were prescribed with dapagliflozin 5mg/day for 24 weeks.  



Effect of Dapagliflozin in patients with T2DM and NASH 

• In this single-arm, nonrandomized, open-label study, 11 patients with percutaneous liver biopsy-
confirmed NASH and T2DM were prescribed with dapagliflozin 5mg/day for 24 weeks.  

NASH: nonalcoholic steatohepatitis,  

ASM: appendicular skeletal muscle, 

SMI: skeletal muscle mass index 

HiroshiTobita et al. Curr Ther Res Clin Exp. 2017 Jul 8;87:13-19. 



SGLT2i can reduce AST and ALT level in Asia T2DM patients 

46 
AST: aspartate aminotransferase, ALT: alanine aminotransferase 

Hayashi T et al. Cardiovasc Diabetol. 2017 Jan 13;16(1):8. 

AST and ALT were significantly (p<0.001) decreased by Dapagliflozin 5 mg QD, while the 

liver function remained unchanged by Sitagliptin 50 mg QD treatment for 12 weeks 

The single center, open-label, randomized trial included 80 patients with type 2 diabetes in Japan, whose blood glucose was 

inadequately controlled despite combined treatment with diet/exercise and an oral hypoglycemic drug for more than 12 weeks 

prior to screening (baseline A1c 7.6) 



Fat mass & fatty 
liver 
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4 Reasons to Use SGLT-2 Inhibitors Early in T2DM 

Effect on CVD & Death 
in non-CVD patients 

β-cell function & 
Insulin resistance 

Renal function 

  HbA1c 



Natural history of diabetic nephropathy 

Functional Hyperfiltration Microalbuminuria, hypertension Albuminuira, declining GFR 

Vora JP, et al. In: Johnson RJ, Feehally J, eds. Comprehensive Clinical Nephrology. New York: Mosby; 2000. 
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Initial, transient drop in eGFR followed by an increase towards 
baseline value over time 

51 
eGFR, estimated glomerular filtration rate FDA, EMDAC: Dapagliflozin Background document 2013: 

www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf 

• Mean eGFR decreased initially by week 1 and then gradually increased towards eGFR baseline values over several 

weeks; mean eGFR values remained stable thereafter 
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-4.2 

by week 1  

-1.4 

by week 24  

No. of patients 

DAPA 10 mg 

Placebo 

627 656 692 712 1600 1655 2026 

1955 1570 

1777 

1671 1513 1558 605 585 551 521 

1663 

http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf


Mean eGFR Remained Stable in Patients Receiving Dapagliflozin 

compared to SU for Up To 4 Years 
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• Randomized, double-blind, phase III study of dapagliflozin (n=406) vs glipizide (n=408) to 208 weeks 
(4 years) 

Study’s renal exclusion criteria included patients with calculated CrCl <60 mL/min, urine albumin:creatinine ratio >203.4 mg/mmol, or 
significant renal disorder. DAPA, dapagliflozin; eGFR, estimated glomerular filtration rate; SU: GLIP, glipizide; MET, metformin.  
Del Prato S et al. Diabetes Obes Metab. 2015 Jun;17(6):581-90. 



 Dapagliflozin was not associated with higher renal impairment 

compared with SU for Up To 4 Years 

eGFR, estimated glomerular filtration rate; SU: GLIP, glipizide; MET, metformin.  
Del Prato S et al. Diabetes Obes Metab. 2015 Jun;17(6):581-90. 



The pooled analyses indicated no renal toxic effects associated 

 with dapagliflozin 

AEs of bone fracture, renal function, and DKA were based on a pre-specified list of preferred terms. DAPA total includes DAPA 2.5, 5, 10, 20, and 50 mg; Control includes placebo with or 

without background medications or active control including benchmark treatments 

AE, adverse event; DAPA, dapagliflozin; DKA, diabetic ketoacidosis; LT, long-term; NA, not assessed; SAE, serious adverse event; ST, short-term 

Jabbour S, et al. 14th Annual World Congress on Insulin Resistance, Diabetes and Cardiovascular Disease; December 1st–3rd, 2016; Los Angeles, CA; Poster 120 

AEs of renal function: 12-study ST pool DAPA (N=3291) Placebo (N=1393) 

Total renal AEs, % 

≥1 serious renal AEs, % 

1.2 

0 

0.9 

0 

AEs of renal function: Five of the 12-study pool with LT extension DAPA (N=2160) Control (N=694) 

Total renal AEs, % 

≥1 serious renal AEs, % 

2 

0.1 

1.6 

0.1 

AEs of renal function: 21-study pool DAPA (N=5936) Control (N=3403) 

Total renal SAEs, n (%) 

Renal failure 

Renal failure (acute) 

Creatinine renal clearance decreased 

Anuria 

9 (0.2) 

4 (0.1) 

3 (0.1)  

1 (<0.1) 

0 

5 (0.1) 

1 (<0.1) 

3 (0.1) 

0 

1 (<0.1) 
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 No increased risk of AKI with SGLT2i use in patients with T2DM  

in two large health systems 

0.4 (0.2–0.7) 

0.4 (0.2–0.7) 

0.5 (0.3–0.8) 

0.6 (0.4–1.1) 

Diabetes Care 2017 Aug; dc171011.  

https://doi.org/10.2337/dc17-1011 

The real-world findings do not 

suggest an increased risk of AKI 

associated with SGLT2 inhibitor use 

in patients with T2D in two large 

health systems. 

AKIKDIGO: 

based on KDIGO serum creatinine criteria (increase 

by ≧ 0.3 mg/dL within 48 h or increase in serum 

creatinine to ≧ 1.5 baseline known or presumed to 

have happened in the prior 7 days) 



A DPP4i would be a logical next step as add-on to metformin, 

but what if we change the order (SGLT2i ahead of DPP4i)? 
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Diabetes patients’ renal function declines over time  

eGFR<45 
Rule out the SGLT2i class Metformin 

+ DPP-4 Inhibitors 
Efficacy is not dependent  

on renal function 

Metformin + SGLT-2 Inhibitors 

Efficacy is dependent on renal function 

+ DPP-4 Inhibitors 
Efficacy is not dependent  

on renal function 

Improve albuminuria without affecting eGFR1 

Both improve albuminuria and maintain eGFR2-3 

1. Diabetes Care 2017 Jan; 40(1): 69-76.  2. Diabetes Obes Metab. 2015 Jun;17(6):581-90.  3. N Engl J Med 2016;375:323-34. 



Effect on CVD & Death 
in non-CVD patients 

Fat mass & fatty 
liver 

Renal function 
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Conclusions 

β-cell function & 
Insulin resistance 

  HbA1c 


