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Unique Insulin Independent MOA to Control Glucose

Schwartz SS, Diabetes Care 2016;39:179–186



Forxiga Inhibits SGLT2 by an Insulin-independent 

Mechanism to Remove Excess Glucose in the Urine



SGLT2 and SGLT1—their relative roles in glucose reabsorption1,2

1. Abdul-Ghani MA, et al. Endocr Pract. 2008;14(6):782-790. 2. Washburn WN. J Med Chem. 2009;52(7):1785-1794.



Extensive Evidence for Using Across a Broad Range of 

Treatments

*Statistically significant versus placebo (p<0.0001); †Statistically significant versus placebo (p<0.001). 

DPP4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; OAD, oral antidiabetic drug; SU, sulphonylurea.

1. Ferrannini E, et al. Diabetes Care 2010;33:2217–24; 2. Bailey CJ, et al. Lancet 2010;375:2223–33; 3. Strojek K, et al. Diabetes Obes Metab 2011;13:928–38; 4. Mathieu C, et al. 
Presented at the Annual Scientific Sessions of the American Diabetes Association, Boston, USA. 5–9 June 2015. Abstract 105-OR; 

5. Wilding JPH, et al. Ann Intern Med 2012;156:405–15; 6. Matthaei S, et al. Poster presented at the 49th European Association for the Study of Diabetes, Barcelona, Spain. 23–27 

September 2013; Abstract 937-P.
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Add-on to 

metformin2

Monotherapy1 Add-on to 

insulin 
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Add-on to a DPP4 

inhibitor 

±metformin4

Add-on to 

metformin + 

SU6

FORXIGA

Placebo

8.24% 8.16%8.07% 8.15%7.92% 8.11%7.84% 8.57% 8.47% 8.1% 8.2%Mean baseline HbA1c 8.01%

-0.84
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Pooled Between-group Differences in the change in HbA1c for 

Comparisons of Metformin-based Combination Therapies

Nisa M. Maruthur et al. Ann Intern Med. 2016;164:740-751.



The Efficacy of HbA1c Reduction - SGLT2i vs DPP4i 
Post-hoc Analysis of HbA1c Reductions with Forxiga vs DPP4i at 24 weeks 

Rosenstock J, et al. Diabetes Care 2015;38:376-83

DAPA+

MET

SAXA+

MET

HbA1c

(%)

Baseline 8.87 9.03

Change -1.20 -0.88

PPG

(mg/dL)

Baseline 247 256

Change -70 -36

FPG

(mg/dL)

Baseline 185 192

Change -32 -14

-1.20%

-0.88%

-1.50%

-1.00%
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0.00%
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Forxiga 10mg + 

MetforminXR

(n=151)

Baseline HbA1c 8.87% 9.03%

Weight loss

-2.4 kg 
vs 

saxagliptin

SBP 

reductions

-3.8 mmHg 
vs saxagliptin

Saxagliptin 5mg 

+ MetforminXR

(n=143)



More than 56% T2DM Patients are Overweight in Taiwan

56% T2DM 

patients are 

overweight*

Yu Neng-Chun, et al., diabetes research and clinical practice 99 ( 2013 ) 112 – 119

*BNHP=Bureau of National Health Promotion 國民健康局; WHO definition: Overweight (BMI≥25), Obese(BMI≥30)



Prevalence of Hypertension in T2DM Patients is over 60% in 

Taiwan 

Journal of the Formosan Medical Association (2012) 111, 625e636

Hypertension

66.39%

60.05%



Dapagliflozin plus Saxagliptin Shows Noninferior A1C Reduction vs. 
Insulin Glargine in Patients with Type 2 Diabetes Inadequately 
Controlled by Metformin With or Without Sulfonylurea

Serge Jabbour Presented at American Diabetes Association 78th 
Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 260-OR

TINA VILSBØ LL, ELLA EKHOLM, EVA K. JOHNSSON, NALINA DRONAMRAJU, SERGE JABBOUR, MARCUS LIND, Copenhagen, Denmark, 

Mölndal, Sweden, Gaithersburg, MD, Philadelphia, PA, Gothenburg, Sweden
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Study design

DAPA, dapagliflozin. MET, metformin. SAXA, saxagliptin. SU, Sulfonylurea
Serge Jabbour Presented at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 260-OR

Screening Lead-in Treatment

Week -4 Week -2 Day 1 Week 8 Week 12 Week 16 Week 24 Week 52

DAPA 10 mg/day + SAXA 5 mg/day + MET ± SU

Insulin + MET ± SU

Insulin titration of 2U every 3 days to daily glucose target (FPG ≤100 mg/dL)

• Multinational, randomized, open-label, active-controlled, parallel-

group, 24-week, phase 3b trial

• Inclusion criteria:
− Age ≥18 years
− BMI ≤45.0 kg/m2

− Stable-dose MET (≥1500 mg/day for >8 weeks) or MET with SU 
(≥50% maximum dose) 

− Baseline HbA1c 8.0-12.0%

Screened and 

enrolled

(N=1163)

Entered lead-in 

period

(N=707)

Randomized

(N=650)

Received

DAPA + SAXA + MET 

± SU

(N=324)

Received

Insulin + MET ± SU

(N=319)

Completed treatment

(N=298)

Completed treatment

(N=286)
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Baseline characteristics

Serge Jabbour Presented at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 260-OR

Characteristic

DAPA + SAXA 

+ MET± SU

(n=324)

Insulin 

+ MET± SU

(n=319)

Age, years 55.7 (9.5) 55.3 (9.6)

Women, n (%) 148 (45.7) 148 (46.6)

BMI, kg/m2 32.5 (5.3) 32.0 (5.4)

Body weight, kg 89.8 (17.7) 89.4 (18.4)

Duration of T2D, years 9.6 (6.5) 9.3 (6.2)

HbA1c, % 9.0 (1.0) 9.1 (1.1)

eGFR, mL/min/1.73 m2 92.2 (20.2) 92.9 (22.5)

FPG, mg/dL 189.5 (55.5) 188.6 (52.8)

Proportion of patients 

receiving SU, n (%)
166 (51.2) 165 (51.7)
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Non-inferior reductions in HbA1c with DAPA + SAXA compared with 

insulin add-on to MET

-2.0

-1.6

-1.2

-0.8

-0.4

0.0
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P=0.118

A mixed statistical model was used to analyze between group differences.

Mean (SD) insulin glargine dose at week 24 was 36.6 (17.0) U.

DAPA, dapagliflozin. MET, metformin. SAXA, saxagliptin. SD, standard deviation.

DAPA + SAXA + MET

Insulin + MET

9.0 (1.0)%

9.0 (1.1)%

7.3 (1.0)%

7.4 (1.2)%

BaselineMean (SD) Week 24
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Serge Jabbour Presented at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 260-OR
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Week

DAPA + SAXA + MET (n=324)

Insulin + MET (n=319)

A mixed statistical model was used to analyze between group differences

DAPA, dapagliflozin. MET, metformin. SAXA, saxagliptin.

Serge Jabbour Presented at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 260-OR
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Hypoglycemia* Achieved HbA1c <7%
Without hypoglycemia or weight gain
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A mixed statistical model was used to analyze between group differences.

*Confirmed hypoglycemia= plasma glucose ≤70 mg/dL or signs/symptoms of hypoglycemia with self-monitored blood glucose ≤70 mg/dL
DAPA, dapagliflozin. MET, metformin. SAXA, saxagliptin.

Serge Jabbour Presented at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 260-OR
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FORXIGA

Placebo

91.0 89.380.56 80.9486.3 87.794.2 88.8 94.5 94.5 88.6 90.1Mean baseline weight (kg)

FORXIGA is not indicated for the management of weight loss. Weight change was a secondary endpoint in clinical trials.

*Statistically significant versus placebo (p<0.0001).

DPP4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; OAD, oral antidiabetic drug; SU, sulphonylurea.

1. Ferrannini E, et al. Diabetes Care 2010;33:2217–24; 2. Bailey CJ, et al. Lancet 2010;375:2223–33; 3. Strojek K, et al. Diabetes Obes Metab 2011;13:928–38; 4. Mathieu C, et al. Presented at the Annual 

Scientific Sessions of the American Diabetes Association, Boston, USA. 5–9 June 2015. Abstract 105-OR; 

5. Wilding JPH, et al. Ann Intern Med 2012;156:405–15; 6. Matthaei S, et al. Poster presented at the 49th European Association for the Study of Diabetes, Barcelona, Spain. 23–27 September 2013; Abstract 

937-P.

Additional Benefit of Body Weight Reduction Across a 

Broad Range of Treatments

-1.6 kg~ -3.16 kg



Weight Loss Provides Multiple Benefits in T2DM patients

AHEAD, Action for Health Diabetes; CI, confidence interval; CVD, cardiovascular disease; DBP, 

diastolic blood pressure; HDL, high-density lipoprotein, SBP, systolic blood pressure.

Wing RG, et al. Diabetes Care 2011;34:1481–6.

Odds ratio meaningful changes in CVD risk factors at 1 year after a weight 

loss of ≥5% to <10% (n=1000/5145)

This study was an observational analysis of participants in the Look AHEAD study conducted at 16 US sites 

in 5,145 participants (40.5% male, 37% from ethnic/racial minorities).

Clinical criteria Odds ratio 95% CI

0.5%             in HbA1c 3.52 2.81, 4.40

5 mmHg        in SBP 1.56 1.27, 1.91

5 mmHg        in DBP 1.48 1.20, 1.82

5 mg/dL in HDL cholesterol        1.69 1.37, 2.07

40 mg/dL in triglycerides 2.20 1.71, 2.83



Look AHEAD: Incidence of Cardiovascular Disease Varied 

by Changes in Weight (overall study population)

Lancet Diabetes Endocrinol. 2016 Nov;4(11):913-921. 

• Lost at least 10% of their body 

weight in the first year of the 

study 

• 21% lower risk of the primary 

outcome

• 24% reduced risk of the  

secondary outcome.



Dapagliflozin demonstrated a significant reduction in fat mass rather than lean tissue or fluid loss sustained up to 102 weeks

FORXIGA is not indicated for the management of obesity.2 Weight change was a secondary endpoint in clinical trials.2,3

*Data are adjusted mean change from baseline derived from a longitudinal repeated-measure mixed model and include data after rescue therapy. 

Bolinder J, et al. Diabetes Obes Metab 2014;16:159–69

FORXIGA® . Summary of product characteristics, 2014

Bailey CJ, et al. Lancet 2010;375:2223–33. 

Weight Loss Mainly Associated with Body Fat Mass 

Reduction
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Backgrounds: Several clinical studies have revealed that SGLT-2i decrease TG and increase HDL-C 

and LDL-C level.
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2018年 Dapagliflozin預計的重要發表

參考資料：1. https://clinicaltrials.gov/ct2/show/NCT02413398 2. https://clinicaltrials.gov/ct2/show/study/NCT02547935 3. Itamar Raz et al. The 77th Scientific Sessions of the American 

Diabetes Association, San Diego, California, June 9-13, 2017; 1245-P  4. https://clinicaltrials.gov/ct2/show/NCT01730534 5. https://clinicaltrials.gov/ct2/show/NCT02460978

https://clinicaltrials.gov/ct2/show/NCT02413398
https://clinicaltrials.gov/ct2/show/study/NCT02547935
https://clinicaltrials.gov/ct2/show/NCT01730534
https://clinicaltrials.gov/ct2/show/NCT02460978


DECLARE-TIMI 58: Broad CV risk population & 2 clinically 

important CV co-primary endpoints in Type 2 Diabetes 

CV, cardiovascular; CVD, cardiovascular disease; 2; T2DM, type 2 diabetes mellitus; NF, non-fatal; MACE, major adverse cardiac event; hHF, hospitalization for heart 

failure. Raz I, et al. Diabetes Obes Metab 2018. http://dx.doi.org/10.1111/dom.13217; Wiviott SD, et al. Am Heart J 2018. http://dx.doi.org/10.1016/j.ahj.2018.01.012;  

ClinicalTrials.gov: https://clinicaltrials.gov/ct2/show/NCT01730534

 Add on to background CV and GLD per treating physician

 Event-driven duration: 1,390 events

 Planned ~6 years follow-up with median ~4.5 years

Placebo

Dapagliflozin (10 mg per day)

1
:1
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dPatients with T2DM, ≥40 

years plus:

 Multiple (≥2) risk factors OR

 Established CVD

N=17,160

2
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o
in

ts

CV death, MI, stroke (MACE)

Hospitalization for heart failure or 

CV death

Composite endpoint of 

Composite endpoint of 

Estimated Study Completion Date: 

April 2019 → July 18, 2018

Secondary Endpoints
- All-cause mortality

- Renal composite: sustained ≥40% decrease in eGFR to eGFR<60, ESRD, renal or CV death

For the purpose of scientific medical exchange only

http://dx.doi.org/10.1016/j.ahj.2018.01.012
https://clinicaltrials.gov/ct2/show/NCT01730534


CVD and Non-CVD proportion in 3 CVOTs of SGLT2i

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

CVD, cardiovascular disease; CVOT, cardiovascular outcome trials; SGLT2i, sodium-glucose co-transporter 2 inhibitor; T2D, type 2 diabetes

1. Zinman B, et al. Cardiovasc Diabetol. 2014 Jun 19;13:102.;  2. Neal B, et al.  N Engl J Med. 2017 Aug 17;377(7):644-657;   

3. Raz I, et al. Diabetes Obes Metab. 2018 Jan 11. doi: 10.1111/dom.13217.
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34.4%

59.4%

0.8%

For the purpose of scientific medical exchange only



DECLARE is the most inclusive SGLT2i CV outcomes 

trial to date1,2

CV, cardiovascular; SGLT2, sodium glucose co-transporter 2; T2D, type 2 diabetes.

1. Wittbrodt. Presented at the 15th Annual World Congress on Insulin Resistance, Diabetes & Cardiovascular Disease 2017; 

2. Am J Manag Care. 2018;24:S138-S145

8.8%
of patients 
meet the 
inclusion 
criteria

39.9%
of patients 
meet the 
inclusion 
criteria

4.1%
of patients 
meet the 
inclusion 
criteria

The generalizability of the eligibility criteria of the 3 SGLT2 inhibitor CV outcome studies was assessed in 

the 2009−2010 and 2011−2012 National Health and Nutrition Examination Survey (NHANES) databases

EMPA-REG OUTCOME CANVAS DECLARE

As the most inclusive study, DECLARE is poised to provide guidance on how to reduce risk in a 

population of patients with type 2 diabetes and a broader CV risk profile

For the purpose of scientific medical exchange only
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Demographics and Disease History
EMPA-REG CANVAS DECLARE

Mean age, y 63.1 63.3 63.8

Female, % 28 35 37

Mean duration of diabetes, y 57% >10 y 14 50% >10 y

Hypertension, % 94 90 89

Cardiovascular disease, % 99 66 40

Myocardial Infarction, % 47 CAD: 56 20

Multi-vessel CAD, % 47 - 12

CABG, % 25 - 10

Stroke, % 23 19 6

PAOD, % 21 21 6

Heart failure, % Cardiac failure: 10 14 10

For the purpose of scientific medical exchange only
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2018年 Dapagliflozin預計的重要發表

參考資料：1. https://clinicaltrials.gov/ct2/show/NCT02413398 2. https://clinicaltrials.gov/ct2/show/study/NCT02547935 3. Itamar Raz et al. The 77th Scientific Sessions of the American 

Diabetes Association, San Diego, California, June 9-13, 2017; 1245-P  4. https://clinicaltrials.gov/ct2/show/NCT01730534 5. https://clinicaltrials.gov/ct2/show/NCT02460978

https://clinicaltrials.gov/ct2/show/NCT02413398
https://clinicaltrials.gov/ct2/show/study/NCT02547935
https://clinicaltrials.gov/ct2/show/NCT01730534
https://clinicaltrials.gov/ct2/show/NCT02460978
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Lower Risk of Cardiovascular Events and Death 
Associated with Initiation of SGLT-2 vs DPP-4 inhibitors 

– Analysis from the CVD-REAL 2 study

Shun Kohsaka1, Carolyn S. P. Lam2, Dae Jung Kim3, Matthew A. Cavender4, Alex Z. Fu5, Anna Norhammar6, Marit E. Jørgensen7, 

Kåre I Birkeland8, Reinhard Holl9, Josep Franch-Nadal10, Avraham Karasik11, Jonathan Shaw12, Navdeep Tangri13, Su-Yen Goh14, 

Marcus Thuresson15, Hungta Chen16, Eric Wittbrodt17, Johan Bodegård18, Filip Surmont19, Niklas Hammar6,20, Peter Fenici21, 

Mikhail Kosiborod22 on behalf of the CVD-REAL Investigators and Study Group

1 Keio University School of Medicine, Tokyo, Japan;  2 National Heart Centre, Singapore and SingHealth Duke-NUS, Singapore;  3 Ajou University School of Medicine, Suwon, Republic of Korea;  

4 University of North Carolina, Chapel Hill, NC, USA;  5 Bristol-Myers Squibb and Georgetown University Medical Center, Washington DC, USA;  6 Karolinska Institutet, Stockholm, Sweden;  7 Steno 

Diabetes Center, Copenhagen, Gentofte, Denmark and National Institute of Public Health, Southern Denmark University, Denmark; 8 University of Oslo and Oslo University Hospital, Oslo, Norway;  

9 University of Ulm, Ulm, Germany;  10 Institut Universitari d'investigació en Atenció Primaria (IDIAP Jordi Gol), Barcelona, Spain;  11 Tel Aviv University, Ramat Aviv, and Maccabi Healthcare, Israel;  

12 Baker IDI Heart and Diabetes Institute, Melbourne, Victoria, Australia;  13 University of Manitoba, Winnipeg MB, Canada;  14 Singapore General Hospital, Singapore;  15 Statisticon AB, Uppsala, 

Sweden;  16 AstraZeneca, Gaithersburg, MD, USA;  17 AstraZeneca, Wilmington, Delaware, USA;  18 AstraZeneca, Oslo, Norway;  19 AstraZeneca, Luton, UK;  20 AstraZeneca, Gothenburg, Sweden;  

21 AstraZeneca, Cambridge, UK;  22 Saint Luke's Mid America Heart Institute and University of Missouri-Kansas City, Kansas City, MO, USA

Shun Kohsaka et al. Published at American Diabetes Association 78th 

Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



Data Sources
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Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



• CV outcome trials showed SGLT-2i significantly reduce the risk of major adverse 

cardiovascular events (MACE) and hospitalizations for heart failure (HHF)1,2; while 

DPP-4i are largely neutral 3-5

• This study compared the risk of all-cause death, HFF, MI, and stroke in patients newly 

initiated on SGLT-2i vs DPP-4i, using real world data from clinical practice from 12 

countries.

Study Objectives

1. Zinman B, et al. N Engl J Med 2015;373:2117–28; 2. Neal B, et al. N Engl J Med 2017;377:644–57; 3. Zannad F, et al. Lancet 2015;385:2067–76; 4. Scirica BM, et al. N Engl J Med 2013;369:1317–26; 

5. White WB, et al. N Engl J Med 2013;369:1327–35; 6. Persson F, et al. Diabetes Obes Metab 2018;20:344–51

CV outcome trials: cardiovascular outcome trials; MI: myocardial infarction

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



Patient Cohort

1:1 propensity score 

matching

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



Baseline Characteristics (1)

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



Baseline Characteristics (2)

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



Proportion of exposure time in the SGLT-2i class

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



Proportion of exposure time in the DPP-4i class

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



All cause death, hospitalization for heart failure (HHF)

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB

- 39% - 32%



Myocardial infarction (MI), stroke

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB

- 10% - 16%



All five outcomes

- 39%

- 32%

- 10%

- 16%

- 33%

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB



• This was a large contemporary analysis of real-world administrative data across 12 

countries, with over 360,000 patients 

• Initiation of SGLT-2i was associated with a significantly lower risk of all-cause death 

and HHF compared with initiation of DPP-4i, and a modestly lower risk of MI and 

stroke

• These findings are complementary to previous observational study results (CVD-

REAL Nordic)1, and clinical trials2-6 which did not include head-to-head comparisons 

of SGLT-2i with specific glucose-lowering drug classes

Conclusions

Shun Kohsaka et al. Published at American Diabetes Association 78th Scientific Sessions (ADA); June 22–26, 2018; Orlando, Florida. 124-LB

1. Persson F, et al. Diabetes Obes Metab 2018;20:344–51; 2. Zinman B, et al. N Engl J Med 2015;373:2117–28; 3. Neal B, et al. N Engl J Med 2017;377:644–57; 4. Zannad F, et al. Lancet 2015;385:2067–76; 5. Scirica BM, et al. N Engl J Med 

2013;369:1317–26; 6. White WB, et al. N Engl J Med 2013;369:1327–35; 6. Persson F, et al. Diabetes Obes Metab 2018;20:344–51
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2018 Taiwan Society of Cardiology (TSOC) and the Diabetes Association 

of Republic of China (DAROC) consensus on T2DM patients with CVD

Treatment algorithm in diabetic patients with Hypertension

Treatment algorithm in diabetic patients with Coronary Heart Disease

Treatment algorithm in diabetic patients with stage 3 CKD

J Chin Med Assoc. 2018 Feb 13. pii: S1726-4901(18)30018-2.
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Treatment algorithm in diabetic patients with Stroke

Treatment algorithm in diabetic patients with Heart failure

2018 Taiwan Society of Cardiology (TSOC) and the Diabetes Association 

of Republic of China (DAROC) consensus on T2DM patients with CVD

J Chin Med Assoc. 2018 Feb 13. pii: S1726-4901(18)30018-2.
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2018 DAROC Clinical Practice Guidelines for Diabetes Care

DAROC Clinical Practice Guidelines for Diabetes Care- 2018, Taiwan, Diabetes Association of the R.O.C., 2018 
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2018 DAROC Clinical Practice Guidelines for Diabetes Care

DAROC Clinical Practice Guidelines for Diabetes Care- 2018, Taiwan, Diabetes Association of the R.O.C., 2018 



Antihyperglycemic Therapy in Adults with T2DM

Pharmacologic Approaches to Glycemic Treatment: 

Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S73-S85
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ASCVD: atherosclerotic cardiovascular disease

Defined as：coronary heart disease, cerebrovascular disease, or peripheral arterial 

disease

2018 ADA recommend agents with CV benefit for second-line 

therapy on patients with ASCVD
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ASCVD: atherosclerotic cardiovascular disease

Defined as：coronary heart disease, cerebrovascular disease, or peripheral arterial 

disease

2018 ADA recommend agents with CV benefit for second-line 

therapy on patients with ASCVD
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2018 New add



2018 ADA/EASD consensus



American Diabetes Association, 78th Scientific Sessions, Orlando, FL, June 22-28, 2018. Session: Management of Hyperglycemia in 
Type 2 Diabetes—Draft ADA/EASD Consensus Report 2018. Access from: https://professional.diabetes.org/2018EASDconsensus

https://professional.diabetes.org/2018EASDconsensus


American Diabetes Association, 78th Scientific Sessions, Orlando, FL, June 22-28, 2018. Session: Management of Hyperglycemia in 
Type 2 Diabetes—Draft ADA/EASD Consensus Report 2018. Access from: https://professional.diabetes.org/2018EASDconsensus

https://professional.diabetes.org/2018EASDconsensus


American Diabetes Association, 78th Scientific Sessions, Orlando, FL, June 22-28, 2018. Session: Management of Hyperglycemia in 
Type 2 Diabetes—Draft ADA/EASD Consensus Report 2018. Access from: https://professional.diabetes.org/2018EASDconsensus

https://professional.diabetes.org/2018EASDconsensus


American Diabetes Association, 78th Scientific Sessions, Orlando, FL, June 22-28, 2018. Session: Management of Hyperglycemia in 
Type 2 Diabetes—Draft ADA/EASD Consensus Report 2018. Access from: https://professional.diabetes.org/2018EASDconsensus

https://professional.diabetes.org/2018EASDconsensus


American Diabetes Association, 78th Scientific Sessions, Orlando, FL, June 22-28, 2018. Session: Management of Hyperglycemia in 
Type 2 Diabetes—Draft ADA/EASD Consensus Report 2018. Access from: https://professional.diabetes.org/2018EASDconsensus

https://professional.diabetes.org/2018EASDconsensus
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Safety Profile from RCT Urinary Tract and Genital Infections

FORXIGA® Summary of product characteristics http://www.medicines.org.uk/EMC/medicine/27188 (Last accessed April 2015)

*Genital infection includes the preferred terms: Vulvovaginal mycotic infection, vaginal infection, balanitis, genital infection fungal, vulvovaginal 

candidiasis, vulvovaginitis, balanitis candida, genital candidiasis, genital infection, genital infection male, penile infection, vulvitis, vaginitis bacterial 

and vulval abscess.UTI: urinary tract infections; RCT: randomised clinical trial

Placebo-controlled pool 

Events (%)
Dapagliflozin

10 mg
(n=2360)

Placebo
(n=2295)

UTIs 110 (4.7) 81 (3.5)

Genital 

infections*
130 (5.5) 14 (0.6)

The safety of 

dapagliflozin 10 mg as 

assessed in a pooled 

analysis of 13 placebo-

controlled studies (>2,300 

patients)

http://www.medicines.org.uk/EMC/medicine/27188
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Diabetic ketoacidosis (DKA)
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Incidence of DKA with SGLT2 inhibitors

DKA: diabetic ketoacidosis  1. Endocr Pract. 2016 Jun;22(6):753-62.  2. Diabetes Obes Metab. 2017 Sep 26. doi: 10.1111/dom.13124. 3. N Engl J Med. 2015 Jul 

16;373(3):232-42.  4. Ther Adv Drug Saf. 2014 Jun; 5(3): 138–146.

The incidence of DKA in clinical trials of 

SGLT2 inhibitors with T2DM was 0.2-0.8 

cases per 1,000 patient-years1

The estimated incidence of DKA with 

dapagliflozin was 0.02%2

The incidence of acute 

pancreatitis: 

• Sitagliptin is 1.1 

cases per 1000 

person-year3

• Linagliptin is 1.5 

cases per 1000 

patient-year4

AstraZeneca do not recommend the use of dapagliflozin/metformin XR in any manner other than T2DM



Mechanism of ketosis with SGLT2 inhibitors1

DAPA: dapagliflozin, EMPA: empagliflozin 

1. Singh AK et al. Indian J Endocrinol Metab. 2015 Nov-Dec;19(6):722-30. 2. Daniele G et al. Diabetes Care. 2016 Nov;39(11):2036-2041. 

3. Ferrannini E et al. Diabetes. 2016 May;65(5):1190-5.

2 week (10 mg) placebo DAPA2

Ketones (mmol/L) 0.09 0.20

4 week (25 mg) baseline EMPA3

Ketones (mmol/L) 0.25 0.56

AstraZeneca do not recommend the use of dapagliflozin/metformin XR in any manner other than T2DM

Dehydration DKA



• To minimize the risk of DKA associated with SGLT-2 inhibitors, AACE 

recommends the following1:
1. Consider stopping the SGLT-2 inhibitor at least 24 hours prior to elective surgery, planned 

invasive procedures, or anticipated severe stressful physical activity such as running a 

marathon

2. For emergency surgery or any extreme stress event, the drug should be stopped 

immediately

Almost all cases of SGLT-2 inhibitor–associated DKA occurred in patients challenged with metabolically stressful 

events: surgery, extensive exercise, myocardial infarction, stroke, severe infections, prolonged fasting

3. Avoid stopping insulin or decreasing the dose excessively

4. Patients taking SGLT-2 inhibitors should avoid excess alcohol intake and very-low-

carbohydrate/ketogenic diets

5. Routine measurement of urine ketones is not recommended during use of SGLT-2 inhibitors 

because this measurement can be misleading. Instead, measurement of blood ketones is 

preferred for diagnosis of DKA in symptomatic patients

DKA symptoms: abdominal pain, nausea, vomiting, fatigue, and dyspnea

105

How minimize the risk of DKA

1. Endocr Pract. 2016 Jun;22(6):753-62. 

AstraZeneca do not recommend the use of dapagliflozin/metformin XR in any manner other than T2DM



Forxiga no Detrimental Effect on Renal Function over 102 

Weeks 

Kohan DE, et al. J Nephrol 2016. DOI 10.1007/s40620-016-0261-1

FORXIGA. Summary of product characteristic, 2016.

Del Prato S, et al. Diabetes Obes Metab 2015;17:581-90

Del Prato S, et al. Diabetes Obes Metab 2015;17:581-90 (Supplementary data)

Inzucchi SE, et al. Diabetes Care 2015;38:140-9

Stable eGFR over 102 weeks

• The efficacy of Forxiga is dependent on renal function

• Overall, patients taking Forxiga showed stable eGFR over 2 years

• Forxiga does not appear to be associated with deterioration in renal function over time up to 4 years

• All SGLT2i show a reduction in efficacy in patients with reduced renal function
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HbA1c:Renal function dependent
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Hematocrit, BP, BW, MAU improvement: 

not renal function dependent



Case sharing



Patient 2 profile

• 楊oo

• Female

• 64 y/o

• T2DM: 8 years

• NDR, ACR 23 mg/gCr
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1J+1D+3M

0.5F+1D+3M

BW decrease 4 kg
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Effect of Empagliflozin on Liver Fat in Patients With Type 2 Diabetes and 

Nonalcoholic Fatty Liver Disease: A Randomized Controlled Trial (E-LIFT 

Trial)

Diabetes Care 2018;41:1801–1808

N=50

Empa 10mg vs control

20 wks

MRI-PDFF
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Paradigm shift?
gm shift

Perhaps the question should be: Which 

medicine is better before metformin use? 


