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工業革命4.0

IT: Information Technology, CPS: Cyber-Physical System

第一次工業革命：

機械化 1784年

(蒸氣，水力)

第二次工業革命：

生產線 1870年

(電力)

第三次工業革命：

電子自動化 1969年

(IT系統, 電腦)

第四次工業革命：

網絡實體化 現今

(CPS, 5G)
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糖尿病藥物治療4.0

RA: receptor agonist, CVOT: cardiovascular outcome trial

第一次治療突破：

胰島素 1922年

第二次治療突破：

口服藥 1956年

(SU: Sulfonylureas,

Metformin 1957年)

第三次治療突破：

避免低血糖
(TZD 1997年,

DPP-4抑制劑 2006年)

第四次治療突破：

器官保護 現今

(GLP-1 RA 2007年, 

SGLT-2抑制劑 2012年)
2008年美國對新型糖尿病藥
物上市需要做CVOT規定
2018年 ADA/EASD治療共識

糖尿病藥物治療4.0
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Circulation. 2019 Apr 23;139(17):2022-2031.

A total of 8 CV outcome trials: 

• 5 GLP1-RA trials (42,920 patients)

• 3 SGLT2i trials (34,322 patients)

SGLT-2i, GLP-1 RA 突破成果

ACS
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Meta-Analysis of GLP-1RA and SGLT-2i trials on MACE

13%

Neutral

14%

Neutral

MACE: myocardial infarction, stroke, and cardiovascular death

Circulation. 2019 Apr 23;139(17):2022-2031.
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Meta-Analysis of GLP-1RA and SGLT-2i trials on HHF

HHF: hospitalization for heart failure

Circulation. 2019 Apr 23;139(17):2022-2031.

31%

Neutral
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Meta-Analysis of GLP-1RA and SGLT-2i trials on renal outcome* 

*Renal outcome: new-onset macroalbuminuria, sustained doubling of serum 

creatinine or a 40% decline in estimated glomerular filtration rate, end-stage 

kidney disease, or death of renal cause

38%

18%

Circulation. 2019 Apr 23;139(17):2022-2031.
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Meta-Analysis of GLP-1RA and SGLT-2i trials on renal outcome excluding 

Macroalbuminuria

Renal outcome: sustained doubling of serum creatinine or a 40% decline in estimated 

glomerular filtration rate, end-stage kidney disease, or death of renal cause

Circulation. 2019 Apr 23;139(17):2022-2031.

45%

Neutral
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Diabetes Care 2019 Jan; 42 (Supplement 1)
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Diabetes Care 2019 Jan; 42 (Supplement 1)
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2018 ADA/EASD consensus: choosing glucose-lowering medication 

in those with established ASCVD or CKD

ASCVD: atherosclerotic cardiovascular disease, CKD: chronic kidney disease

Diabetes Care. 2018 Dec;41(12):2669-2701.

如果血糖未達標, 建議增加SGLT-2i或GLP-1 RA

如果血糖達標, 考慮替換為SGLT-2i或GLP-1 RA
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2018 ACC針對T2D合併ASCVD病患治療共識：
考慮加上SGLT-2i or GLP-1 RA

ACC: American College of Cardiology, CV: ardiovascular, J Am Coll Cardiol. 2018 Dec 18;72(24):3200-3223.

Patient has T2DM and established clinical ASCVD

Address concurrently

Guideline-directed medical therapy 

(lifestyle, antiplatelet, blood pressure, 

lipids) and glucose-lowering therapy 

(metformin)

Consider addition of an SGLT2 inhibitor 

or GLP-1RA with demonstrated CV 

outcome benefit

Initiate clinician-patient discussion

No additional action 

taken at this time

SGLT2 inhibitor 

selected
GLP-1 RA selected



1. DAROC Clinical Practice Guidelines for Diabetes Care-

2018, Taiwan, Diabetes Association of the R.O.C., 2018 

2. http://www.endo-dm.org.tw/dia/

http://www.endo-dm.org.tw/dia/


1. DAROC Clinical Practice Guidelines for Diabetes Care-

2018, Taiwan, Diabetes Association of the R.O.C., 2018 

2. http://www.endo-dm.org.tw/dia/

http://www.endo-dm.org.tw/dia/


2019 Taiwan Clinical Practice Guideline for Diabetic Kidney Disease. 

Diabetes Association of the R.O.C 
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2019年歐洲腎臟學會(ERA-EDTA)對DM合併CKD治療共識：
A1c未達標，metformin後二線建議使用SGLT-2i

ERA-EDTA: European Renal Association-European Dialysis and Transplant Association

Nephrol Dial Transplant (2019) 34: 208–230

macro-

Cardiorenal syndrome Type 5

Ronco C, et al. J Am Coll Cardiol 2008;52:1527–39)
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2019年歐洲腎臟學會(ERA-EDTA)對DM合併CKD治療共識：
A1c已達標，建議考慮換藥成SGLT-2i

ERA-EDTA: European Renal Association-European Dialysis and Transplant Association

Nephrol Dial Transplant (2019) 34: 208–230

macro-



Canagliflozin 100 mg Dapagliflozin 5 or 10 mg Empagliflozin 10 mg

Study CREDENCE1 DAPA-CKD2 EMPA-KIDNEY3

Estimated 
completion date

Jun. 28, 2019 → Oct. 30, 2018 Nov. 27, 2020 Jun. 30, 2022

Status
stopped early on demonstration 
of efficacy

ongoing estimated to start Nov. 30, 2018

Study size (N) 4402 ~4000 ~5000

Planned study 
duration

~5.5 years (medium 2.6 years) ~4 years ~3.1 years

Patient 
population

T2D with or without T2D
with or without diabetes
(T2D or T1D)

Renal population 
inclusion criteria

eGFR ≥30 to <90
mL/min/1.73 m2 

UACR >300 to ≤5000 mg/g

eGFR ≥25 to <75
mL/min/1.73 m2

UACR ≥200 and ≤5000 mg/g

eGFR ≥20 to <45 mL/min/1.73 m² 

or 

eGFR ≥45 to <90 mL/min/1.73 m² 
with UACR ≥200 mg/g (or 
protein:creatinine ratio ≥300 mg/g)

Primary 
Endpoint

Doubling of serum creatinine, 
ESRD, renal or CV death

≥50% sustained decline in 
eGFR, ESRD, renal or CV 
death

1. ≥40% sustained decline in eGFR, 
ESRD, sustained decline in eGFR to 
<10 mL/min/1.73m², renal death
2. CV death

T1D, type 1 diabetes; T2D, type 2 diabetes; ESRD, end-stage renal disease; CV, cardiovascular; eGFR, estimated glomerular filtration rate; UACR, urinary albumin/creatinine ratio.

References: 1. ClinicalTrials.gov. CREDENCE. NCT02065791. https://clinicaltrials.gov/ct2/show/NCT02065791 (Accessed on Dec. 12, 2018) 2. ClinicalTrials.gov. DAPA-CKD. NCT03036150. 

https://clinicaltrials.gov/ct2/show/NCT03036150 (Accessed on Dec. 12, 2018) 3. ClinicalTrials.gov. EMPA-KIDNEY. NCT03594110. https://clinicaltrials.gov/ct2/show/NCT03594110 (Accessed on Dec. 12, 2018) 

Dapa-CKD將會是第一個針對CKD病患的renal outcome trial (2020年完成)

https://clinicaltrials.gov/ct2/show/NCT02065791
https://clinicaltrials.gov/ct2/show/NCT03036150
https://clinicaltrials.gov/ct2/show/NCT03594110
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Dapa-HF為第一個SGLT-2i的心衰竭試驗 (2019 ESC發表)

1. N Engl J Med 2014; 371:993-1004. 2. N Engl J Med. 2019 Jan 24;380(4):347-357.  3. Eur J Heart Fail. 2019 May;21(5):665-675.  4. JACC Heart Fail. 2017 Jul;5(7):471-482. 5.

https://clinicaltrials.gov/ct2/show/NCT03057977 6. https://clinicaltrials.gov/ct2/show/NCT03057951 7. https://clinicaltrials.gov/ct2/show/NCT03521934 (WHF-post worsening heart 

failure) 8. https://clinicaltrials.gov/ct2/show/NCT03619213

2018

DECLARE-TIMI 582

Dapagliflozin

N=17,160 pts with 

T2DM + MRF or CVD

↓ 17% CV death or 

HHF
(November 10, 2018)

2020

EMPEROR-Reduced5

Empagliflozin

N=~2,850 pts with 

HFrEF ± T2DM

CV death or HHF
(June 1, 2020*)

EMPEROR-Preserved6

Empagliflozin

N=~6,000 pts with 

LVEF>40% ± T2DM

CV death or HHF
(October 23, 2020*)

2019

*Estimated Study Completion Date, HF: heart failure, HHF: 

hospitalization for heart failure, MRF: multiple risk factors, CVD: 

cardiovascular disease, WHF: worsening heart failure event 

(hospitalization or equivalent event, i.e. an urgent heart failure 

visit), HFrEF: heart failure with reduced ejection fraction 

(LVEF≤40%), LVEF: left ventricular ejection fraction

2021

SOLOIST-WHF7

Sotagliflozin

N=~4,000 pts with 

WHF + T2DM

CV death or HHF
(January 2021*)

DELIVER8

Dapagliflozin

N=~4,700 pts with

LVEF>40% ± T2DM

CV death or WHF
(June 22, 2021*)

2014

Paradigm-HF1

Sacubitril/Valsartan

N= 8,442 pts with 

class II, III, or IV HF 

and an EF <= 40%

↓ 20% CV death or 

HHF
(September 11, 2014)

PARAGON-HF4

Sacubitril/Valsartan

N= 8,442 pts with 

HFpEF (EF >= 45%), 

class II to IV HF

Neutral CV death or 

HHF
(May 31, 2019*)

HF Outcome Trial

Dapa-HF3

Dapagliflozin

N=4,744 pts with HFrEF 

± T2DM

↓ 26% CV death or WHF
(July 17, 2019*, 5 month earlier)

HF Outcome Trial

https://clinicaltrials.gov/ct2/show/NCT03057977
https://clinicaltrials.gov/ct2/show/NCT03057951
https://clinicaltrials.gov/ct2/show/NCT03521934
https://clinicaltrials.gov/ct2/show/NCT03619213
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Dapa-HF baseline：55%為非糖尿病患

ACEI: angiotensin-converting enzyme inhibitor, ARB: angiotensin receptor blocker, ARNI: angiotensin receptor–neprilysin inhibitor

Eur J Heart Fail. 2019 Jul 15. doi: 10.1002/ejhf.1548.

4774 patients high levels of background therapy: 

• 94% ACEI/ARB/ARNI 

• 96% beta-blocker

• 71% mineralocorticoid receptor antagonist

• 26% had a defibrillator

55%

without

diabetes

42%

with

known

diabetes

3% with undiagnosed diabetes



23 John McMurray. DAPA HF - The Dapagliflozin And Prevention Of Adverse-outcomes In Heart Failure Trial. ESC Congress, Late-Breaking Science, 

01 September 2019, Paris - France

HF Outcome Trial
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HF Outcome Trial

John McMurray. DAPA HF - The Dapagliflozin And Prevention Of Adverse-outcomes In Heart Failure Trial. ESC Congress, Late-Breaking Science, 

01 September 2019, Paris - France



What do we know about SGLT-2i before 2019
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1. Curr Med Res Opin. 2016 Jul;32(7):1243-52.

2. Nephron. 2018;140(3):175-184. 

3. Diabetes Care 2005 Mar; 28(3): 612-616. 

79% T2D patients without CVD1

72% T2D patients with eGFR≥602

88% T2D patients without HF3

SGLT-2i的角色？
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SGLT-2i能帶給T2D病患的好處：ABCD

A
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TIR (Time in Range) recommendation at 2019 ADA Scientific Sessions 

1. https://www.medscape.com/viewarticle/914551 2. Diabetes Care 2019 Jun; dci190028. https://doi.org/10.2337/dci19-0028

Time in Range Recommendations for most people with type 1 or type 2 diabetes

70-180mg/dL >70%

<70 mg/dL <4%

<54 mg/dL (3 mmol/L) <1%

>180 mg/dL <25%

>250 mg/dL <5%

https://www.medscape.com/viewarticle/914551
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以CGM (連續血糖監測) 評估 Dapagliflozin vs. Gliclazide的臨床試驗
- 發表於2019年ADA年會

97 uncontrolled T2DM individuals 

drug naïve or on steady-dose 

metformin monotherapy
R

10 mg dapagliflozin once daily

60-120 mg of gliclazide MR once daily

12 weeks             Primary endpoint: MAGE

CGM: continuous glucose monitoring, MR: modified release, RCT: randomized controlled trial, R: randomization, MAGE: mean amplitude of glycemic excursions

ANDRE G.D. VIANNA, et al. Presented at: Scientific sessions of the 79th American Diabetes Association: June 7-11, 2019; San Francisco, CA, USA. 164-LB
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Dapagliflozin vs. Gliclazide

在A1c, FPG, PPG具一致的降糖表現

FPG: fasting plasma glucose, PPG: postprandial glucose ANDRE G.D. VIANNA, et al. Presented at: Scientific sessions of the 79th American 

Diabetes Association: June 7-11, 2019; San Francisco, CA, USA. 164-LB

Baseline HbA1c:     8.1%                 8.0% 

-1.5

-1

-0.5

0

Dapagliflozin Gliclazide MR

HbA1c 

(%)

-1.1%

(-1.3, -0.9) -1.3%

(-1.5, -1.1)p<0.0001

p<0.0001

p=0.133

血糖 Dapagliflozin Gliclazide MR

FPG (mg/dl) Baseline: 161

Change: -31

Baseline: 161

Change: -37

p<0.0001 p<0.0001

p=0.236

PPG (mg/dl) Baseline: 202

Change: -66

Baseline: 199

Change: -56

p<0.0001 p<0.0001

p=0.312
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Dapagliflozin低血糖風險低、更能降低血糖波動
H
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MAGE: Mean Amplitude of Glycemic Excursions   ANDRE G.D. VIANNA, et al. Presented at: Scientific sessions of the 79th American Diabetes 

Association: June 7-11, 2019; San Francisco, CA, USA. 164-LB
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相較於Gliclazide，Dapagliflozin更能增加TIR (Time in Range)

*TIR: 血糖維持目標範圍
(70-180 mg/dl)內時間%

26.5%

17.4%

p=0.041

TIR: time in range (70-180 mg/dL)  ANDRE G.D. VIANNA, et al. Presented at: Scientific sessions of the 79th American Diabetes Association: 

June 7-11, 2019; San Francisco, CA, USA. 164-LB

Dapagliflozin

Gliclazide MR

From 46.7% to 73.2%

From 52.5% to 69.9%



35
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DIVERSITYCVR Study: 

比較T2D病患使用Dapagliflozin和Sitagliptin的療效

Dapa: dapagliflozin, Sita: sitagliptin, R: randomization

1. Cardiovasc Diabetol. 2018 Jun 12;17(1):86. 2. Fuchigami A, et al. Presented at: Scientific sessions of the 79th American Diabetes 

Association: June 7-11, 2019; San Francisco, CA, USA. 21-LB

Dapa 5mg/day or 

if HbA1c ≥ 7.0, Dapa 10 mg/day

Sita 50 mg/day or

if HbA1c ≥ 7.0, Sita 100mg/day

Week 8

Maintain or increase dose
Week 24

1:1 RandomizationR

Dapa 5 mg/day

Sita 50 mg/day

• 340 T2DM patients in Tokyo

• The inclusion criteria

• T2DM, age 20-80 years

• 7.1% ≦ HbA1c ≦ 10.0%

• with metformin (250-2250mg) 

alone or with no glucose-

lowering agents

• BMI ≧ 23 kg/m2

• The exclusion criteria

• Cr ≧ 1.3 mg/dL or 

• eGFR < 45 mL/min/1.73 m2

All SGLT-2i now could be prescribed in DM patients with eGFR >45 in Taiwan
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病患平均A1c 7.8% 糖尿病年~6年

Dapa: dapagliflozin, Sita: sitagliptin, R: randomization

1. Cardiovasc Diabetol. 2018 Jun 12;17(1):86. 2. Fuchigami A, et al. Presented at: Scientific sessions of the 79th American Diabetes 

Association: June 7-11, 2019; San Francisco, CA, USA. 21-LB
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Dapagliflozin和Sitagliptin具一致的降糖效果和
低血糖風險，Dapagliflozin可額外降低體重

Dapa: dapagliflozin, Sita: sitagliptin, R: randomization

1. Cardiovasc Diabetol. 2018 Jun 12;17(1):86. 2. Fuchigami A, et al. Presented at: Scientific sessions of the 79th American Diabetes 

Association: June 7-11, 2019; San Francisco, CA, USA. 21-LB

-0.7% -0.7%

-2.5 kg

-0.7 kg

88.7%

92.3%

Dapa Sita
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Dapagliflozin和Sitagliptin具一致的血糖達標率和
低血糖風險，Dapagliflozin降低3%體重比率較高

Dapa: dapagliflozin, Sita: sitagliptin, R: randomization

1. Cardiovasc Diabetol. 2018 Jun 12;17(1):86. 2. Fuchigami A, et al. Presented at: Scientific sessions of the 79th American Diabetes 

Association: June 7-11, 2019; San Francisco, CA, USA. 21-LB

49.4%

54.4%

88.7%

50.0%

19.6%

92.3%
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Dapagliflozin可額外降低血壓和減少胰島素的分泌

IRI: immunoreactive insulin

Dapa: dapagliflozin, Sita: sitagliptin, R: randomization

1. Cardiovasc Diabetol. 2018 Jun 12;17(1):86. 2. Fuchigami A, et al. Presented at: Scientific sessions of the 79th American Diabetes 

Association: June 7-11, 2019; San Francisco, CA, USA. 21-LB
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Dapagliflozin比起Sitagliptin能降低sd LDL-C和增加HDL2-C

sd LDL: small dense LDL; lb LDL: large buoyant LDL; Cardiovasc Diabetol. 2017 Jan 13;16(1):8. 

Dapagliflozin Sitagliptin

Patients were randomized 

to receive dapagliflozin 

(n=40) or sitagliptin (n=40) 

as add-on treatment for 12 

weeks in Japan

Dapagliflozin suppresses 

potent atherogenic sd LDL-

C and increased HDL2-C, a 

favorable cardiometabolic 

marker
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Dapagliflozin能降低sd LDL-C和增加HDL2-C

sd LDL: small dense LDL; lb LDL: large buoyant LDL; Cardiovasc Diabetol. 2017 Jan 13;16(1):8. 

RCT, 80 patients with T2DM, 12 weeks

sd LDL: small dense LDL

lb LDL: large buoyant LDL
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Dapagliflozin Reduces Fat Mass 

without Affecting Muscle Mass 

in T2DM

J Atheroscler Thromb. 2018 Jun 1;25(6):467-476.

• 50 Japanese T2DM patients 

were treated with dapagliflozin 

(5 mg/day) or non-SGLT2i 

medicines for 6 months

• Fat/skeletal muscle mass was 

measured by direct segmental 

multi-frequency bioelectrical 

impedance analyzer (InBody770)

• Psoas muscle mass was 

measured by abdominal 

computed tomography (CT)

1.5%
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SGLT-2i能帶給T2D病患的好處：ABCD
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DECLARE為唯一non-CVD病患超過萬人的T2DM CVOT

CVOT: Cardiovascular Outcome Trial 1. N Engl J Med. 2019 Jan 24;380(4):347-357.  2. N Engl J Med 2015;373:2117–2128.  3. N Engl J 

Med. 2017 Aug 17;377(7):644-657.  4. N Engl J Med. 2019 Apr 14. doi: 10.1056/NEJMoa1811744.  5. Am Heart J. 2018 Dec;206:11-23.

(59.3%)

Multiple Risk Factors 

Age ≥55 years (men), ≥60 years (women) 

AND ≥1 additional risk factors:

• Dyslipidemia (≥1 of following)

➢ LDL-C >130 mg/dL (>3.36 mmol/L)

➢ On lipid-lowering therapy

• Hypertension (≥1 of following)

➢ BP >140/90 mm Hg at enrolment

➢ On antihypertensive therapy

• Current smoking

➢ ≥5 cigarettes/day for ≥1 year

Multiple Risk Factors
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DECLARE提供non-CVD病患心血管安全實證: MACE & hHF

ASCVD = atherosclerotic CV disease; CV = cardiovascular; FE = fixed effects; hHF = hospitalized for heart failure; HR = hazard ratio; MACE = major cardiovascular 

adverse event; MRF = multiple risk factors; SGLT2 = sodium glucose co-transporter 2; T2D = type 2 diabetes. 

1. Zelniker TA et al. Article and supplementary appendix. Lancet. 2019;393:31-39; 2. Einarson TR et al. Cardiovasc Diabetol. 2018;17:83.

MACE Hospitalization for heart failure

36%

Multiple risk factors                         HR (95%CI) Multiple risk factors                         HR (95%CI)



47 N Engl J Med. 2019 Jan 24;380(4):347-357.

MRF: multiple risk factors

40.6% patients in DECLARE

90% patients in 

DECLARE

DECLARE的心衰竭住院終點次分析

36%

27%
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2019年ESC心衰竭臨床治療共識：
Dapagliflozin應該要考慮用在T2D合併有CVD或high CV risk

Eur J Heart Fail. 2019 May 26. doi: 10.1002/ejhf.1531.

AstraZeneca does not recommend the use of dapagliflozin for indications other than T2DM
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2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease

Circulation. 2019 Mar 17:CIR0000000000000678.



50 https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehz486/5556890

https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehz486/5556890
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a. See Table 7; b. Use drugs with proven CVD benefit.

?
We still need more solid evidence
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DECLARE次分析：T2D合併有心肌梗塞病患↓16%MACE
- 發表於2019年ACC年會

Prior MI was a prespecified subgroup of interest in DECLARE TIMI-58. CV = cardiovascular; DAPA = dapagliflozin; HR = hazard ratio; 

MACE = major adverse cardiovascular events; MI = myocardial infarction; PBO = placebo; T2D = type 2 diabetes. 

Circulation. 2019 May 28;139(22):2516-2527. 

Patients with previous MI (n=3584); Primary Outcome – MACE

Patients with prior MI

HR (95% CI) = 0.84 (0.72 to 0.99)

Patients without prior MI

HR (95% CI) = 1.00 (0.88 to 1.13)

Absolute risk reduction (pts with events)

2.6% (prior MI) vs. 0% (no prior MI)

16% MACE

22%
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DECLARE次分析：合併insulin病患↓15%MACE

Itamar Raz et al. Presented at ADA 79th Scientific Sessions; June 7-11, 2019; San Francisco, CA; DECLARE-TIMI 58 Trial section

15% MACE
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DECLARE為唯一病患 eGFR≥60 超過萬人的心血管試驗
其收納病患的蛋白尿(UACR)分布接近真實世界

1. Lancet. 2019 Jan 5;393(10166):31-39.  2. N Engl J Med. 2019 Apr 14. doi: 10.1056/NEJMoa1811744.  3. Am Heart J. 2018 Dec;206:11-23.  

4. Raz I et al. Presented at: ADA 79th Scientific Sessions; June 7-11, 2019; San Francisco, CA 244-OR.  5. Kidney Int. 2006 Jun;69(11):2057-63.

(92.6%)
<30 mg/g

30 to ≤300 mg/g

>300 mg/g

Baseline UACR Category

真實世界 T2D病患蛋白尿(UACR)分布5

UACR = urine albumin-to-creatinine ratio

DECLARE收納病患蛋白尿(UACR)分布4
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* The prevalence of CKD is based on Singapore in 2011-2013, N=1,861; T2D = Type 2 

Diabetes ESRD = end-stage renal disease 1. N Engl J Med. 2019 Jan 24;380(4):347-357.  

DECLARE、CREDENCE收納病患CKD stage分布及結果
Renal-specific composite outcome: decrease of 

40% or more in eGFR to <60, ESRD, or renal death
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D :Declare C :Credence

CKD risk

:該腎功能區間佔真實T2D病患79%3* :10%3*

2.. N Engl J Med. 2019 Apr 14. doi: 10.1056/NEJMoa1811744.  3. Ann Acad Med Singapore 2015;44:164-71

Credence

Placebo

Cana
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Prespecified exploratory endpoint: decrease eGFR ≥40% to <60 mL/min/1.73 m2, ESRD or Renal Death; 

DAPA = dapagliflozin; CV = cardiovascular; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease; 

PBO = placebo  Lancet Diabetes Endocrinol. 2019 Jun 10. pii: S2213-8587(19)30180-9.

DECLARE的腎臟終點分析
- 發表於2019年ADA年會

46%

69%



48%

41%
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Prespecified exploratory endpoint: decrease eGFR ≥40% to <60 

mL/min/1.73 m2, ESRD or Renal Death;ACR = albumin:creatinine 

ratio.  Lancet Diabetes Endocrinol. 2019 Jun 10. pii: S2213-

8587(19)30180-9.

DECLARE的腎臟終點次分析：依據共病、腎功能
- 發表於2019年ADA年會

49%

50%

46%
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DECLARE：蛋白尿的改變
- 發表於2019年ADA年會

DAPA = dapagliflozin; KM = Kaplan-Meier; Macro = macroalbuminuria; Micro = microalbuminuria; ; Normo = normoalbuminuria; UACR = 

urine albumin-to-creatinine ratio. Raz I et al. Presented at: ADA 79th Scientific Sessions; June 7-11, 2019; San Francisco, CA 244-OR.

2.3

4.2

0

1

2

3

4

5

Dapagliflozin Placebo

Normo/Micro to Macro

Definitions of Albuminuria Categories

Macroalbuminuria UACR ≥300 mg/g

Microalbuminuria UACR ≥30 to <300 mg/g

Normoalbuminuria UACR <30 mg/g

E
v
e

n
t 
ra

te
(%

)

HR: 0.54 (95%CI 0.45, 0.65)
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HR: 1.82 (95%CI 1.51, 2.2)

p<0.0001

82%

Dapagliflozin組
巨量蛋白尿改善成無/微量蛋白尿機會提升82%

Dapagliflozin組
無/微量蛋白尿惡化成巨量蛋白尿風險下降46%
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Confidentiality Notice 

This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove 

it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the 

contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus, 

Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com
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SGLT-2i能帶給T2D病患的好處：ABCD
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安全性
Safety



嚴重低血糖

AKI (急性腎損傷)

膀胱癌

中風

截肢

骨折

會陰部壞死筋膜炎 (Fournier’s gangrene)

UTI (泌尿道感染；細菌)

容積不足症狀

Genital infection (生殖器感染；黴菌)

DKA (酮酸中毒) 0.3% vs 0.1%*

SGLT-2

抑制劑
的眾多
安全性
議題

0.9% vs 0.1%*

* Dapagliflozin vs placebo, SAE

AKI: acute kidney injury, UTI: urinary tract infection,

DKA: diabetic ketoacidosis

Wiviott SD,  Raz I et al. N Engl J Med. 2018 Nov 10. 

doi: 10.1056/NEJMoa1812389.

↓ 32%* (p=0.02)

↓ 31%* (p=0.002)

↓ 43%* (p=0.02)

17,160 patients

median of 4.2 years



• The four advancements of anti-

diabetic medication

• What can SGLT-2 inhibitor help us 

as treating diabetic patients with CV 

risk factors?

• Conclusion
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Outline



• We are now at the moment of the 4th advancement of anti-diabetic 

medication: organ protection
• GLP-1 RA: MACE, renal outcome (mainly driven by macroalbuminuria)

• SGLT-2i: MACE, HHF, renal outcome

• New recommendation of GLP-1 RA or SGLT-2i in Taiwan, ADA/EASD, ACC, 

ERA-EDTA, AHA, ESC/EASD guidelines base on CVD, HF, DKD effects 
• Add-on or switch therapy in patients with CVD, HF, CKD consideration

• Early-use in patients with multiple CV risk factors

• 'Time in Range’ statement published in 2019 ADA: 
• >70% in blood sugar 70-180 mg/dl

• Dapagliflozin vs. Gliclazide in 2019 ADA: 
• A1c →←, FPG →←, PPG →←, hypo ↓ 16 times

• MAGE -18 vs -3 mg/dl (p=0.037), TIR ↑26.5% vs 17.4% (p=0.041)
66

Conclusion (1)



• Dapagliflozin vs. Sitagliptin in 2019 ADA
• A1c<7% →←, hypo →←, BW ↓ 2.5 kg, BP ↓ 4.1 mmHg

• Reduces fat mass without affecting muscle mass

• DECLARE CV outcome in non-CVD patients (↓36% hHF), post-MI patients 

(↓16% MACE, ↓ 22% MI risk), Insulin user(↓15% MACE)

• DECLARE renal outcome in non-CKD patients (eGFR≥60: 93%; UACR<30 mg/g: 69%) 

• eGFR decline risk ↓ 46%, ESRD ↓ 69% 

• UACR progression ↓ 46%, UACR Improvement ↑ 82%

• DECLARE safety profile: 
• ↓ major hypo, AKI, bladder CA； ↑ genital infection, DKA

67

Conclusion (2)



Thanks very much for your listening!!
Chih-Yuan Wang

cyw1965@gmail.com

cyw1965@ntu.edu.tw
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