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CQOVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins Un...
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Ischemic heart disease
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Atial fibrillation - Active cancer in the last 5 years

Heart failure -

0 10% 20% 30% 40% 50% 60%

(COPD)

AT

Dementia

https://www.the-hospitalist.org/hospitalist/article/220457/coronavirus- https://jamanetwork.com/journals/jama/fullarticle/2763667?widget=personalizedcontent8previousarticle=2763401
s n https://www.statista.com/statistics/1110949/common-comorbidities-in-covid-19-deceased-patients-in-italy/
updates/comorbidities-rule-new-yorks-covid-19-deaths
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TABLE 1. (continued)

T A & (A H

#

LR TE BY
R ERY
RE = 81

Baseline characteristics Confirmed cases, Deaths, Case fatality Observed time, Mortality,
N (%) N (%) rate, % PD per 10 PD
Comorbid condition’

Hypertension 2,683 (12.8) 161 (39.7) 6.0 42,603 0.038
Diabetes 1,102 (5.3) 80 (19.7) 7.3 17,940 0.045
Cardiovascular disease 873 (4.2) 92 (22.7) 10.5 13,533 0.068
Chronic respiratory disease 511 (2.4) 32 (7.9) 6.3 8,083 0.040
Cancer (any) 107 (0.5) 6 (1.5) 56 1,690 0.036
None 15,536 (74.0) 133 (32.8) 0.9 242,948 0.005
Missing 23,690 (53.0) 617 (60.3) 26 331,843 0.019

https://jamanetwork.com/journals/jama/fullarticle/2762130
https://www.worldjournal.com/6914420/article
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Entry of SARS-CoV-2

into the respiratory tract

epithelium mucous production,

i Infection of the respiratory Necrosis of respiratory epithelium, Pneumonia
and increased capillary
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Increased ACE2

A dysfunction
SARS-CoV-2 2 :7“\\ expression
, 0
}\‘E\ oy )
Impaired macrophage Cytokine Storm
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Impaired Impaired Impaired antigen Dysregulated
neutrophil IFNy production presentation immune response

recruitment from NK cells
Fig. Putative mechanisms contributing to increased susceptibility for coronavirus disease
(COVID-19) in patients with diabetes mellitus (DM).

Am J Physiol Endocrinol Metab. 2020 May 1; 318(5): E736-E741.
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Reference : Wanner, C., & Marx, N. (2018). SGLT2 inhibitors: the future for treatment of type 2 diabetes mellitus and other chronic diseases. Diabetologia, 61, 2134-2139.
https://health.udn.com/health/story/120951/4517108
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Medical history
» Diagnosed with T2D 8 years ago
» Hypertension

* Albuminuria I #E #7225l A KL - ?Ei/\?ﬁﬂ
* BW 52 kg, BMI of 21 JIM‘?‘EEH:'&% =1<Al
I BE— S LD EE?
¢ Current treatment 1F'<.=. MR AR BB
* Metformin+DPP-4i
- ARB

- Status
* HbAlc 7.6%
= 55 SOy B0 * eGFR 72 ml/min/1.73 m?
R R AR - BP 133/81 mmHg
* UACR 42 mg/g

T2D: type 2 diabetes, BW: body weight, UACR: urine albumin-creatinine ratio
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66% T2D patients with hypertension Diabetes & hypertension is No.1 and No.2
in Taiwan reported causes of ESRD
m Diabetes

- e &4 & i

P (P
[} (] = Glomerulonephritis
.1% ﬂi Other cause
Unknown cause

ESRD: End-Stage Renal Disease
9 1. BRAFHNES EEBERAEE-2019 528 R%(p.12) 2. US CDC. Chronic Kidney Disease in the United States, 2019

9%

15%




iRk A#H eGFRABA SIS - EERECIHEERS

Diagnosis

Hyperglycemia

Cellular injury

Mesangial expansion, glomerulosclerosis, tubulointerstitial fibrosis and inflammation

Microalbuminuria Macroalbuminuria _

Normal ) Low ( ESRD

T e ——

Hypertension

Cardiovascular disease, infections, death

Kidney complications*

Years

2 5

10 20 30

*Kidney complications: anemia, bone and mineral metabolism, retinopathy, and neuropathy
CJASN December 2017, 12 (12) 2032-2045
Timeline is well characterized for type 1 diabetes mellitus; for type 2 diabetes mellitus, timeline may depart from the illustration due to the variable timing of the onset of hyperglycemia
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Normal

Normal filtration pressure

Efferent [y Renal corpuscle
A\

arteriole—

Ascending
limb of loop

Proximal
of Henle

tubule

\K.' | IEBRRIBINEK
Affe;e:ltlar;e;iole A EITJ% /J \E}J HJEK '“;IX,
TGF(tubulo-glomerular
feedback) 1% -
BAOIEE

11

N Engl J Med. 2016 Nov 24;375(21):2096-2098.

Diabetes without therapy

Presence of glomerular hypertension and hyperfiltration
can result in increased filtration pressure and podocyte stress

G e NEW ENGLAND

Constricted SISV
&~/ JOURNAL of MEDICINE

efferent
arteriole

i y
/7 SGLT2: proximal
resorption of

[l glucose and Na*
o
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Dilated afferent]
arteriole
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180 Maximal GFR

Renal functional
reserve

In normal filtration phases (GFR
may be for instance 120 ml/min),
the nephron mass might be loss
approximately 50%

-
N
o

Baseline GFR

Whole kidney GFR
(mL/min/1.73m?2)

Maximal
single-nephron
hyperfiltration

100 75

Functioning nephron mass

12 J Am Soc Nephrol. 2017 Apr;28(4): 1023-1039. (%)
TW-11376_FOR_4/14/2020
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Onset of diabetes

‘ Secondary Tertiary
. . prevention . prevention

160

Timely intervention ESRD
“Hyperfiltration™ Maintain renal function*
E\ lllll.....
= 110_ T ......llll
g llllllllll.....
—_— Onset e EEEEEEEEn [
S
E nephropathy
LL —
o 60
20—
I I I I
10 15 20 25 30
100% Year of diabetes
Functional nephron mass
13 GFR: glomerular filtration rate, ESRD: end-stage renal disease. *Dot line in green is an assumed hypothesis.

1. Curr Diab Rep. 2015 Jul;15(7):44. 2. 3 Am Soc Nephrol. 2017 Apr;28(4):1023-1039.
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B 12D with albuminuria [ T2D without albuminuria
0

X 3 times

eGFR decline (%l/year)

-35 —3‘.2

10,185 participants with type 2 diabetes enrolled in the Action to Control Cardiovascular Risk in Diabetes (ACCORD) study
CKD was defined as eGFR<60 mL/min/1.73 m?, albuminuria was defined as a UACR<30 mg/g; Diabetes Care 2020 Jan; 43(1): 122-129.
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Onset of diabetes

‘ Secondary Tertiary
. . prevention prevention .
— 6
ESRD
Severely increased — O
albuminuria
— 4
Onset
) ) ) — 3
nephropathy Timely intervention
Reduce albuminuria* _ 5
Moderately increased
albuminuria
— 1
| | |
15 20 25 30
100% Year of diabetes
Functional nephron mass 50%
15 GFR: glomerular filtration rate, ESRD: end-stage renal disease. *Dot line in green is an assumed hypothesis.

1. Curr Diab Rep. 2015 Jul;15(7):44. 2. 3 Am Soc Nephrol. 2017 Apr;28(4):1023-1039.
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h‘
Renal injury
Myocardial dysfunction
Vascular stiffness

Worse eGFR and albuminuria links to higher
incidence of heart failure

70.0 1
60.0 -

50.0 -

Diabetes Melitus,
Hypertension, Salt and
Obesity, water retention
Aging

%)
| S
©
()
e
e
o
g
(0]
Q
o
S 40.0
=
— 30.0
| -
(0]
Q  20.0 1
9
© 10.0
c
Oxidative stress Stiff or o 0.0
Inflammation overfilled L1>J
Hypertension ventricle

DM: diabetes mellitus, HF: heart failure
16 Circulation. 2016 Aug 9;134(6):435-7.
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ggll{dlgl;;gfgzw’ Symptomatic HF

Shortness of breath, Fatigue, Reduced
exercise tolerance

Asymptomatic HF >

LV dysfunction, Previous MI, Asymptomatic valvular disease

I,‘Q

At high risk for developing HF
A CAD, Family history of cardiomyopathy

Diabetes Mellitus, 68% of T2D patients (n=386)

. without cardiac disease had
Hypertension ~5 years after
T2D diagnosis?®

ACC: American College of Cardiology, AHA: American Heart Association

17 1. Integrated Care for Heart Failure in Primary Care http://dx.doi.org/10.5772/63946 DOI: 10.5772/63946 2. Circulation. 2013 Oct 15;128(16):e240-327.
3. Diabetes Res Clin Pract. 2013;101:309-316.
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5-year mortality

50 %

a1kl AujerioN

>

ER Inhospital 30day 1-year 5-year

A

48%

43% 35%

i hi

Breast | o ,kemia Heart failure Colorectal
cancer cancer

National Cancer Institute. Surveillance, epidemiology, and end results program. Cancer stat fact sheet. http://seer.cancer.gov/statfacts. Accessed June 8, 2015

18 1. Maggioni et al. Eur J Heart Fail 2010;12:1076-84; 2. Loehr et al. Am J Cardiol 2008;101:1016-22
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Risk Factors, Mortality, and Cardiovascular
Outcomes in Patients with Type 2 Diabetes

Aidin Rawshani, M.D., Araz Rawshani, M.D., Ph.D., Stefan Franzén, Ph.D.,
Naveed Sattar, M.D., Ph.D., Bjérn Eliasson, M.D., Ph.D., Ann-Marie Svensson, Ph.D.,
Bjérn Zethelius, M.D., Ph.D., Mervete Miftaraj, M.Sc.,

Darren K. McGuire, M.D., M.H.Sc., Annika Rosengren, M.D., Ph.D.,
and Soffia Gudbjérnsdottir, M.D., Ph.D.

* Acohort study included 271,174 patients with T2DM
* Median follow-up 5.7 years
+ Swedish National Diabetes Register

19

The NEW ENGLAND
JOURNAL of MEDICINE

N Engl J Med. 2018 Aug 16;379(7):633-644.
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Death -
Ml -
Stroke -
hHF
0 0.5 1 1.5

REEREF - CVDREERFES -

HR (95% CI)

1.06 (1.00, 1.12)

0.84 (0.75, 0.93)

0.95 (0.84, 1.07)

1.45 (1.34, 1.57)

The risk of heart failure was consistently higher among
T2D patients who had 5 risk factors within target range
(Alc <7.0%, LDL <2.5 mmol; 97 mg/dl, BP<140/80 mmHg,
albuminuria, current smoking) compared to patients

without diabetes
MI: myocardial infarction, hHF: hospitalization for heart failure
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Medical history
» Diagnosed with T2D 8 years ago
» Hypertension

: g{/t:/uénzlrll%naél\m of 21 2 bR 77+ 1= 1L /2
' B ool eE B & = 16>50% ;
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*  Current treatment
* Metformin+DPP-4i
* ARB

- Status
1 FR 5+ = I [BX * HbAlc 7.6%
ELEINAETRE B & * eGFR 72 ml/min/1.73 m?

> « SBP 133 mmHg
EI"‘I
LRRE - UACR 42 mg/g

T2D: type 2 diabetes, BW: body weight, UACR: urine albumin-creatinine ratio
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DAROC Glinical Practice Guidelines
For Diabetes Care 2018
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AREZH R 1. DAROC Clinical Practice Guidelines for Diabetes Care-
: BEEesER R Ta R EYsE 2018, Taiwan, Diabetes Association of the R.O.C., 2018

2. http://www.endo-dm.org.tw/dia/
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["IDapagliflozin (n=45) [[JGliclazide MR (n=52)

Baseline
300 16.7
250 Zs 13.9
3 180 \\9_/ 100 8
0 o
£ 3
2 - = 3
S < e
= =
g =
70 3.9
54 A skl 3.0
~ Mean Sterczre deviation
Gliclazide MR
O — Near @ Stardare deviation 0
12 2 4 6 8 10 12 2 4 6 8 10 12
AM AM AM AM AM AM PM PM PM PM PM PM AM
Week 12
300 Dapagliflozin 16.7
250 N 13.9
Gliclazide MR
24-hour CGM \
Z 180 W 10.0
Y
G
70 Treatment (Week-12) 3.9
54 Oapagificain 3.0
— Mear Starcare deviation
Glrhllllew_ )
O — W var oY dewation 0
24 2 2 4 6 8 10 12 2 4 6 8 10 12

AM AM AM AM AM AM PM PM PM PM PM PM AM

(1/)oww) asoon|9

19 #E

Baseline MAGE: 124 mg/dI

m Dapagliflozin

MAGE

-16.2

THENEIE 10 (-27, -7.2)
(mg/dl)

-15

-20

CGM: Continuous Glucose Monitoring
MAGE: Mean Amplitude of Glycemic Excursions.
Diabetes Obes Metab. 2020 Apr;22(4):501-511.

EFF (R MAEREN - RETRZR
BRIMEFEE

124 mg/dl
m Gliclazide MR

-3.6
(-10.8, 5.4)

p=0.03
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Dapagliflozin - baseline Gliclazide MR - baseline
Dapagliflozin

uTIR (%) mTIR (%) A 26-5%

47.0:298 % time > 10 mmol/L 52.5 +331 % time > 10 mmol/L
% time < 3.9 mmol/L W% time < 3.9 mmol/L

p=0.041

Dapagliflozin - 12 weeks Gliclazide MR - 12 weeks

Gliclazide MR

A17.4%

B TR (%)
% time > 10 mmol/L
W % time < 3.9 mmol/L

uTIR (%)
% time > 10 mmol/L

m % time < 3.9 mmol/L

73.6 £23.0

68.4 £25.9

*TIR: M4 B =g E
(70-180 mg/dI) PR %

P =0.089 vs Gliclazide MR (ITT-LOCF)
P = 0.041 vs Gliclazide MR (PP)

25 TIR: time in range (70-180 mg/dL), ITT: Intention-to-treat, LOCF: last observation carried forward, PP: per-protocol
Diabetes Obes Metab. 2020 Apr;22(4):501-511.
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Use and Effectiveness of Dapagliflozin in Patients with T2D:
A Multicenter Retrospective Study in Taiwan

1960111 fiE A
Dapagliflozin
+ 1960 patients with T2D from 19 medical centers/reginal hospitals BIT2D% &
in Taiwan
* Primary objective: Alc change after 6 months treatment with
Dapagliflozin
Baseline Age (years) 578+ 11.5
HbA1c (%) 8.8+1.4
Weight (kg) 75.2+15.8
IDF \ BMI (kg/m?) 283+49
Congress SBP (mmHg) 136.6 £ 17.6
( 201 9 DBP(mmHg) 778+ 11.3
2-6 December Hypertension 60.5%
— CVD 16.9%
Nephropathy 34.6%

Jung-Fu Chen, A Retrospective Study of Patients with Type 2 Diabetes Mellitus on Dapagliflozin in Taiwan, published in International Diabetes Federation
26 Congress 2019, Dec 2-6 Busan, Korea, Oral Poster 0066; ClinicalTrials.gov, no. NCT03084965
The data is based upon Real World Evidence (RWE) data and is subject to potential confounding bias usually associated with observational research.
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Add-onZgswitchBDapagliflozin & 8 A X P& 1E
Switch or Add-on Switch Add-on

0
Baseline EEITE Baseline Baseline
— 8.78% 8.78% 8.65% 8.65%
©
(=)
—
. -0.5
Switch <
53.8 % L
£ -0.57
» -0.66 T L
& 1 -0.80 -0.82
c | |
©
< p<0.0001
O
DPP4 inhibitors accounted ' |
.. =0.0023
for the majority (69.5%) of 15 P
the switched agents.
Month 3 = Month 6
Jung-Fu Chen, A Retrospective Study of Patients with Type 2 Diabetes Mellitus on Dapagliflozin in Taiwan, published in International Diabetes Federation
27 Congress 2019, Dec 2-6 Busan, Korea, Oral Poster 0066; ClinicalTrials.gov, no. NCT03084965

The data is based upon Real World Evidence (RWE) data and is subject to potential confounding bias usually associated with observational research.
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18 years

Emmaassssmm— 200] eeessss—— 0008 meessss—— ()] s (0] ? s ’(0)]3 = 2018 =ssm 2019 #

ALTITUDE

Neutral/

@ ARB ARB/ACE combo @ Dopamine reuptake inhibitor @ Glycosaminoglycan Anti-inflammatory

B g E 4225 doubling of serum creatinine, ESKD, or death

M A
ONTARGET, BEACON demonstrated increased risk of events.
ALTITUDE, Aliskiren Trial in Type 2 Diabetes Using Cardio-Renal Endpoints; ARB, angiotensin receptor blocker; ACE, angiotensin-converting enzyme; BEACON, Bardoxolone Methyl Evaluation in
Patients with Chronic Kidney Disease and Type 2 Diabetes Mellitus; IDNT, Irbesartan Diabetic Nephropathy Trial; ONTARGET, Ongoing Telmisartan Along and in Combination with Ramipril Global
Endpoint Trial; RENAAL, Reduction of Endpoints in NIDDM with the Angiotensin |l Antagonist Losartan; SGLT2i, sodium-glucose cotransporter 2 inhibitor; Sun-MACRO, Sulodexide macro-
albuminuria; VA NEPHRON-D, Veterans Affairs Nephropathy in Diabetes.
Chan GC, et al. Nephrol Dial Transplant. 2016;31:359-368. Diabetes Metab. 2019 Apr;45(2):110-121.
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ARBHEEHE B R % ZifE bk 7% B BE P (K 25 B iE 42 Fh (-16%, -20%)

B lgiE4225: doubling of serum creatinine, ESKD, or death

] RENAAL P | IDNT -
rbesartan ]
_ -—-— Amlodipine ]
) 064 T Placebo J_J__;‘}"
e
40 0.5- /-"
- "_; L
30+ 0.4+ A
] 0.3
20+
. ) ] 0 0.2 ) ) 0
10- Risk reduction, 16%0 Risk reduction, 20%
. P =0.02 017 P =0.02
0+ T T T T T T T 1 0.0 = ..I T T T T T T T T
0 12 24 36 48 0 6 12 18 24 30 36 42 48 54
Months of Study Months of Follow-up
1513 patients with T2D and nephropathy were randomized to take losartan 1715 hypertensive patients with nephropathy due to type 2 diabetes to treatment with
(50 to 100 mg once daily) vs. placebo with mean follow-up 3.4 years irbesartan (300 mg daily), amlodipine (10 mg daily), or placebo with mean follow-up 2.6 years

ARB: angiotensin receptor blocker, ESKD: end-stage kidney disease
1. N Engl J Med. 2001;345(12):861-869. 2. N Eng J Med. 2001;345(12):851-860.
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DECLARE-TIMI 58

Baseline use of RAS blockade 81.3%

CREDENCE CANVAS Program EMPA-REG

99.9% 80.0% 80.7%

Substantial loss of kidney function, ESKD, or death due to kidney disease

DECLARE-TIMI 58 365 17160 —-— 0-53 (0-43—0-66)

CREDENCE 377 4401 + 0-66 (0-53—0-81)

CANVAS Program 73 10142 = 0-53 (0-33-0-84)

EMPA-REG OUTCOME 152 6968 —— 0-54 (0-40-0-75)

Overall ‘ 1 42% 0-58 (0-51-0-66;

’2=0'O%f. pheterogeneity=0'49 p<00001)

I T 1

SGLT2 inhibitors for the prevention of kidney failure in 03 05 1-0 5

patients with type 2 diabetes: a systematic review and < ]

meta-analysis Favours SGLT2 inhibtor ~ Favours placebo

Dot o Ot Smb gt b g e e THE LANCET
Lancet Diabetes Endocrinol. 2019 Nov;7(11):845-854. Diabetes & Endocrinology
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Composite of worsening of renal function, ESRD, or renal death stratified by the eGFR levels

S 4 [ P P (e 25
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Patients Events Events per 1000 Weight HR HR (95% Cl)
patient-years (%)
Treatment (n/N) Placebo (n/N) Treatment Placebo

eGFR <60 mL/min per m?

EMPA-REG OUTCOME 1196/1801 605/1801 NA NA NA 335 —_—e— 0-66 (0-41-1-07)
CANVAS Program NA/2039 NA/2039 83 11-4 151 39:6 —_—— 074 (0-48-1-15)
DECLARE-TIMI 58 606/1265 659/1265 59 89 15-2 27-0 - 0.60(0:35-1-02)
Fixed effects model for eGFR <60 (p=0-0054) —— 0-67 (0-51-0-89)

l eGFR 60 to <90 mL/min per m? |
EMPA-REG OUTCOME 2406/3638 1232/3638 NA NA NA 168 S | 0-61(0-37-1.03)
CANVAS Program NA/5625 NA/5625 118 4.6 74 344 — 0 58 (0-41-0-84)
DECLARE-TIMIS8  3838/7732  3894/7732 186 42 78 489 —a 440 40-0.73)
Fixed effects model for eGFR 60 to <90 (p<0-0001) —— 144% (§-46-0-70)
|eGFR =90 mL/min per m? |
EMPA-REG OUTCOME 1043/1529 486/1529  NA NA NA 117 <« . 0-21(0-09-0-53)
CANVAS Program NA/2476 NA/2476 48 38 81 275 = 0 0-44 (0-25-0-78)
DECLARE-TIMI 58 4137/8162 4025/8162 120 2.5 4.9 60-8 —_— 156 /0 Q.00(034-0-73)
Fixed effects model for eGFR =90 (p<0-0001) —li—— -32-0-59)
I T T I 1
P value for risk reduction across subgroups was 0.0258 010 0-25 050 100 230
Lancet. 2019 Jan 5:393(10166):31-30. | HE LANCET
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SGLT-2i #E D : FMEISWESKDEME ~ 25%AK I [

ESKD Events Patients RR (95% Cl)
DECLARE-TIMI 58 25 17160 = 0-31(0-13-0-79)
CREDENCE 281 4401 =h 0-68 (0-54-0-86)
CANVAS Program 18 10142 = 0-77 (0-30-1:97)
EMPA-REG OUTCOME 11 7020 - 0-60 (0-18-1-98)
Overall ‘ 1 3594 0-65(0-53-0-81;
'2=O-0%; pheterogeneity=0'41 p<0'0001)

| ] |
AKI
DECLARE-TIMI 58 300 17143 —— 0-69 (0-55-0-87)
CREDENCE 184 4397 —— 0-85 (0-64-1-13)
CANVAS Program 58 10134 066 (0-:39-1-11)
EMPA-REG OUTCOME 401 7010 —a— 0:76 (0-62-0-93)
Overall <& 1 2504 075 (0-66-0-85;
’2=OO%I pheterogeneity=0'68 p<0.0001)
0-I3 O-IS 1-0 1-I5
THE LANCET

ESKD: end-stage kidney disease, AKI: acute kidney injury
Lancet Diabetes Endocrinol. 2019 Nov;7(11):845-854.

Favours SGLT2 inhibtor

Favours placebo

Diabetes & Endocrinology
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«  Dapagliflozin reduces albuminuria in 356 T2DM patients with hypertension receiving ACEI or ARB — without increasing
the frequency of renal adverse events

Change in UACR in an analysis of data pooled from two placebo-controlled trials

Treatment
S - -e- Placebo
m —
=0 =8- Dapagliflozin
23 — P9
b c
N G) —
v g - -33.2%
c o T
S8 (95%Cl -45.4, -18.2)
O a
: RS 1
o
_60 L L] L L L} L}
0 2 4 6 8 10 12
Patients, n
PBO + ACEi/ARB 185 182 Week 172 163
DAPA + ACEI/ARB 165 160 154 153

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; UACR, urine albumin:creatinine ratio.
33 Diabetes Obes Metab. 2016 Jun;18(6):590-7.
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vecrare  Dapagliflozin X Z e FFESE B RS E FE
o
EHRE(LEM TE46% EERMEREIEAS2%
Normo/Micro to Macro Macro to Normo/Micro
5 60 . )
HR: 0.54 (95%CI 0.45, 0.65) 42 451 HEE (1)6%21 (95%C11.51, 2.2)
4 p<0.0001 50 : p<
g S
2 0 £ w0 T 2%
z 3 23 1 46% % 31.7
- ' = 30
g 2 g
i o 20
! 10
0 0
Dapagliflozin Placebo Dapagliflozin Placebo
Macroalbuminuria UACR 2300 mg/g
Microalbuminuria UACR 230 to <300 mg/g
Normoalbuminuria UACR <30 mg/g
34 DAPA = dapagliflozin; KM = Kaplan-Meier; Macro = macroalbuminuria; Micro = microalbuminuria; ; Normo = normoalbuminuria; UACR =

urine albumin-to-creatinine ratio. Raz | et al. Presented at: ADA 79th Scientific Sessions; June 7-11, 2019; San Francisco, CA 244-OR.
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

TO AVOID
THERAPEUTIC
No FlEAIgSES;SIAAND
INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF! MODIFY TREATVENT
REGULARLY

(3-6 MONTHS)

CONSIDER INDEPENDENTLY OF BASELINE
A1C OR INDIVIDUALIZED A1C TARGET

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

HF OR CKD

ASCVD PREDOMINATES
PREDOMINATES

= Particularly HFrEF COMPELLING NEED TO
= Established ASCVD [)
. ‘ . (LVEF <45%) COMPELLING NEED TO MINIMIZE MINIMIZE WEIGHT GAIN OR  COST IS A MAJOR ISSUE®10
= Indicators of high ASCVD risk = CKD: Specifically eGFR 30-60 HYPOGLYCEMIA PROMOTE WEIGHT LOSS
(age 255 years with coronary, mL/min/1.73 m? or UACR
carotid or lower extremity >30 mg/g, particularly
artery stenosis >50%, or LVH) UACR >300 mg/g ) -
DPP-4i GLP-1 RA SGLT27 TZD GLP-1 RA with SUs TzD®
good efficacy
PREFERABLY forlweiaght
0SS’
PREFERABLY SGLT2i with evidence of reducing ifA1C ifA1C ifA1C ifA1C [
GLP-1 RA with proven HF and/or_fCKD progressio; in above target above target above target above target If A1C above target
CVD benefit! | __ _(E\fo_Tfl f(i';:: E:d_ef‘tia_t _____ If A1C above target ‘
_________ OR - ——————
. GLP-1 RA SGLT2i?
SGLT2iwith proven GVD benefit! ISGLT2ipot tolerated or SGLT2? SGLT2F oR oR
eGFR adequate? contramaicated or if eGFR less
than adequate® add GLP-1 RA with OR OR DPP-4i DPP-4i GLP-1 RA with TZD"™ sue
roven CVD benefit' i
prov J TZ0 120 OR OR SGLT2? good efficacy
TZD GLP-1RA for weight
loss®

35 Diabetes Care 2020 Jan; 43 (Supplement 1): S98-S110. A R?S?c'ﬂsuon DlabeteS Cal'e
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INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF'

CONSIDER INDEPENDENTLY OF BASELINE
A1C OR INDIVIDUALIZED A1C TARGET

Vv Vv

ASCVD PREDOMINATES

PREDOMINATES

= Particularly HFrEF
= Established ASCVD (LVEF <45%)
= Indicators of high ASCVD risk = CKD: Specifically eGFR 30-60
(age =55 years with coronary, mL/min/1.73 m? or UACR
carotid or lower extremity >30 mg/g, particularly

artery stenosis >50%, or LVH)

UACR >300 mg/g

PREFERABLY

PREFERABLY SGLT2i with evidence of reducing
GLP-1 RA with proven HF and/or. CKD progression in
CVOTs if eGFR adequate®

CVD benefit!
_________ OR ~======== === mm=m=== QR === ===
SGLT2i with proven CVD benefit If SGLT2i not tolerated or
if eGFR adequate? contraindicated or if eGFR less

than adequate? add GLP-1 RA with
proven CVD benefit!
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Multiple Risk Factors

Age =55 years (men), =60 years

A
At
can

DapagliflozinlfE—non-CVD#fE]

(women)

12000 1 0 1 86 AND =1 additional risk factors:
0 10000 90.6% «—— Hypertension (2 1 of following)
'< * BP >140/90 mm Hg at enrolment
HH’-I? 80 O 0 * On antihypertensive therapy
L}E Dyslipidemia (2 1 of following)
O 6000 * LDL-C >130 mg/dL (>3.36 mmol/L)
a 348 6 * On lipid-lowering therapy
¢ 4000 Current smoking
ZO 2 1 8 1 » =5 cigarettes/day for =1 year

2000 56 Y
0 . 2
'D EMPA-REG CANVAS CREDENCE VERTIS-CV
. (0.01%) (34.4%) (49.6%) (0%)
DECLA RE
T =t B 2 B (non-CVD SRR L)
(59.34)

37 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 Jun 13;380(24):2295-2306. 5. Am Heart J. 2018 Dec;206:11-23. 6. Diabetes Obes Metab. 2018 May;20(5):1102-1110.



5/l &5 H PK J% &8
DapagIn‘I02|n%EeGFR!G’L /M EEKR - non-CVDIEE
== A
— A B3 Wit 55 14 [ P
E E& ﬁ EX {_ iy, =5 |, Pag
= Dapagliflozin group Placebo group Hazard ratio pvalue  Pieraction
) (95% Cl)
DECLARE n/N (%) Kaplan-Meier  n/N (%) Kaplan-Meier
T event rate event rate
(4 years) (4 years)
Medical history
Established cardiovascular disease 65/3474 (1-9%) 1-9% 118/3500 (3-4%) 3-2% —_— 0-55 (0-41-0-75) 0-0001 072
Multiple cardiovascular risk factors 62/5108 (1-2%) 1-2% 120/5078 (2-4%) 2:3% N 0-51(0-37-0-69) <0-0001
History of hypertension 122/7769 (1-6%) 1.-6% 222/7658 (2:9%) 27% — 0-54 (0-43-0-67) <0-0001 041
No history of hypertension 5/813 (0-6%) 0-5% 16/920 (1-7%) 1-8% = 0-36 (0-13-0-98) 0-046
Laboratory measurements
eGFR 290 mL/min per 1.73m? 41/4137 (1-0%) 1-0% 79/4025 (2-0%) 2:0% —— 0-50(0-34-0-73) 0-0003 0-87
eGFR 60 to <90 mL/min per1.73m?  65/3838 (1.7%) 1-6% 121/3894 (3-1%) 2-8% S — 0-54 (0-40-0-73) <0-0001
eGFR <60 mL/min per 1.73m? 21/606 (3:5%) 3.8% 38/659 (5-8%) 5.8% - 0-60 (0-35-1-02) 0-059
UACR <30 mg/g 50/5819 (0-9%) 0-9% 95/5825 (1-6%) 1-5% —— ——— 0-52 (0-37-0-74) 0-0002 030
UACR 30-300 mg/g 39/2017 (1.9%)  2:0% 66/2013 (3-3%) 33% S — 0-59 (0-39-0-87) 0-0082
UACR >300 mg/g 31/594 (5-2%) 4-8% 75/575(13-0%)  12-8% S S 0-38(0-25-0-58)  <0.0001
I T 1
01 0.5 1.0 15
THE LANCET o
Diabetes & Endocrin O|Ogy Favours dapagliflozin Favours placebo

Prespecified exploratory endpoint: decrease eGFR 240% to <60 mL/min/1.73 m2, ESRD or Renal Death; UACR = urine albumin-creatinine ratio.

38 Lancet Diabetes Endocinol. 2019 Aug;7(8):606-617. AstraZeneca does not recommend the use of dapagliflozin for indications other than T2DM
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DapagliflozinEE REIT2DARE — R B MFEBLLRIGT:

Dapagliflozin Placebo Hazard ratio P-value for
n/N n/N (95% ClI) interaction
History of ASCVD
ASCVD 151/3474 192/3500 ——| 0.78 (0.63, 0.97) 0.30
No ASCVD 61/5108 94/5078 4 0.64 (0.46, 0.88)
History of Ml
Prior M| 81/1777 114/1807 ¢ 0.71 (0.563, 0.94) 0.77
No prior Ml 131/6805 172/6771 ——— | 0.75 (0.60, 0.94)
History of HF
Prior HF 87/852 115/872 ¢ 0.73 (0.55, 0.96) 0.92
No prior HF 125/7730 171/7706 ——— | 0.73 (0.58, 0.92)
By ejection fraction
HFrEF 41/318 63/353 * 0.64 (0.43, 0.95) 0.449
Not HFrEF 171/8264 223/8225 —— | 0.76 (0.62, 0.92)
0.25 1.0 2.0
Daedas £ o or st LY e st otV SO e )
heart failure; HFTEF = HF with reduced ejection fraction; MI = myocardial infarction; T2D = type 2 diabetes. Favors Favors

1. Wiviott SD et al. N Engl J Med. 2019;380:347-357; 2. Furtado RHM et al. Circulation. 2019 May
28;139(22):2516-2527.; 3. Kato ET et al. Circulation. 2019 May 28;139(22):2528-2536.

Dapagliflozin Placebo

E BT



Q})DAPAHF DapagliflozinBRI{EHF®E 2 /O RIS R
' IAEMESET ~ ZIEESET = b

HF hospitalization & CV death All-cause death
HR 0.75 (0.63,0.90) Placebo 1 HR 0.78 (0.63,0.97)

35

30

Placebo

20
1

25
1

15
1

15 20

I
10
I

Cumulative Percentage (%)
10

Cumulative Percentage (%)

5
I

o 4
T T T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
Number at Risk Number at Risk
Dapagliflozin 1075 1037 994 955 876 678 500 259 88 Dapaglifiozin 1075 1061 1042 1016 952 740 552 295 104
Placebo 1064 1005 949 899 816 630 469 253 89 Placebo 1064 1044 1019 986 911 718 535 286 102
40 hHF: hospitalization for heart failure

1. N Engl J Med. 2019 Nov 21;381(21):1995-2008. 2.JAMA. doi:10.1001/jama.2020.1906. Published online March 27, 2020.
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https://info.fda.gov.tw/MLMS/H0001D3.aspx?Licld=52026476
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Medscape Diabetes & Endocrinology v

NEWS & PERSPECTIVE DRUGS & DISEASES CME & EDUCATION ACADEMY VIDEO

News > Medscape Medical News > FDA Approvals

FDA Approves Dapagliflozin (Farxiga) for Low-EF
Heart Failure

Steve Stiles
DISCLOSURES | May 06, 2020 FOA ;l\j[;nsn;frfson?,\aos:l DRUG

@ReadComments n m DX = [@ ADDTOEMAIL ALERTS

The US Food and Drug Administration (FDA) has come through with the widely
anticipated approval of dapagliflozin (Farxiga, AstraZeneca) for heart failure
and reduced ejection fraction (HFrEF), adding to the rich array of medications
lately available for this indication.

42

https://www.medscape.com/viewarticle/930061
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Medscape Diabetes & Endocrinology v

NEWS & PERSPECTIVE DRUGS & DISEASES CME & EDUCATION ACADEMY VIDEO

News > Medscape Medical News

Diabetes Drug Slows Kidney Disease: DAPA-CKD
Trial Stopped Early

Lucas Franki &AS N
American Society of Nephrology

March 31, 2020 '
ASN Kidney Week 2020

20204105205 #— — 20204108255 #E
@ Read Comments ﬂ m DX & [@ ADDTOEMAIL ALERTS

AstraZeneca has announced that the phase 3 DAPA-CKD trial for dapagliflozin
(Farxiga) in patients with chronic kidney disease has been halted early

because of overwhelming efficacy of the drug, at the recommendation of an
independent data monitoring committee.

https://www.medscape.com/viewarticle/927820
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Medscape Diabetes & Endocrinology v

NEWS & PERSPECTIVE DRUGS & DISEASES CME & EDUCATION ACADEMY VIDEO

News > Medscape Medical News > Conference News > ADA 2020

DAPA-HF: Dapagliflozin Slows T2D Onset in
Heart Failure Patients

American 80™

Dlabet_es_ SCIENTIFIC
Mitchel L. Zoler, PhD .Association. | SESSIONS
June 16, 2020 A VIRTUAL EXPERIENCE

June 12-16, 2020

E Read Comment n m < (= [© ADDED TO EMAIL ALERTS |

Dapagliflozin treatment of patients with heart failure but without diabetes in the
DAPA-HF trial led to a one-third cut in the relative incidence of new-onset
diabetes over a median follow-up of 18 months in a prespecified analysis from
the multicenter trial that included 2,605 heart failure patients without diabetes
at baseline.
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\TH

American 80
Diabetes
- Association.

Results: 24 Placebo: 93/1307 (7.1%; 5.0/100 pt-yrs) ~4=S:Associlion. | Sessions
Incidence of o | Dapa: 64/1298 (4.9%; 3.4/100 pt-yrs) sl 1216, 5080

new onset T2D
in dapa vs.
placebo
groups

1

10

HR = 0.68 (95% CI, 0.50-0.94); p=0.019

§32% g

5
1

______

Cumulative Percentage (%)
7.5
1

2.5

o

Median follow-up:
18.2 months (IQR,14.2-21.5)

2605 patients (55%) are no
diabetes in DAPA-HF with o -
Alc -0.05% 0 3 6 ; ' : :

I 1
9 12 15 18 21 24
Months since Randomization

New onset T2D: Alc 26.5% giuiien

Dapaglifiozin 1298 1266 1233 1208 1147 895 666 366 123
Placebo 1307 1268 1225 1198 1127 874 642 358 125

Fine & Gray: HR 0.69 (0.50-0.95)
LR adjusted for baseline HbA1c: OR 0.72 (0.51, 1.02)

Dapaglifiozin ~ ======= Placebo

Silvio E Inzucchi, ADA 80th Scientific Sessions — Virtual: DAPA-HF Update—Have We Lost SGLT2 Inhibitors to Cardiologists; Metabolic Outcomes, Diabetes Prevention, and Safety. Jun 13, 2020
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Results:
HbA1c levels
over time in
dapa vs.
placebo
groups

« 1750 patients (67%) had pre-
diabetes (HbA 1c =2 5.7%)

« 855 patients (33%) with
normal HbAlc

46

w0 -

L

5.8

L

56

A

Adjusted Mean HbA1c (%)
54

-

5.2

N

Prediabetes
Placebo-adjusted /AHbA1c @8 mo:
-0.04% (-0.07% to 0.00%), p=0.034

Normoglycemic

Placebo-adjusted AHbA1c @8 mo:
-0.05% (-0.10% to 0.00%), p=0.051

T7

04

T

60

120

240 360 480
Days From Randomisation
—&— Placebo —— Dapaglifiozin

1

600 720

Silvio E Inzucchi, ADA 80th Scientific Sessions — Virtual: DAPA-HF Update—Have We Lost SGLT2 Inhibitors to Cardiologists; Metabolic Outcomes, Diabetes Prevention, and Safety. Jun 13, 2020
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