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AHA STATISTICAL UPDATE

Heart Disease and Stroke Statistics—
2019 Update

A Report From the American Heart Association

Circulation. 2019;139:e56—e528.



Cardiovascular Disease Death (US, 1910-2016)
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Deaths in Thousands

CVD Death, Male and Female (US, 1910-2016)
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Deaths Attributable to Cardiovascular Disease
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CVD Deaths vs Cancer Deaths (US, 2016)
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CVD and Other Major Causes of Death
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Prevalence Rates of CV Diseases
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Global Mortality Rates of CV Diseases
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Review

Decline in Cardiovascular Mortality
Possible Causes and Implications

George A. Mensah, Gina S. Wei, Paul D. Sorlie, Lawrence J. Fine, Yves Rosenberg,
Peter G. Kaufmann, Michael E. Mussolino, Lucy L. Hsu, Ebyan Addou, Michael M. Engelgau,
David Gordon

Circ Res. 2017:120:366-380



Sex-Adjusted CVD Mortality Rates, 1950 to 2014
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Age-Adjusted CVD Mortality Rates by Sex, 1950 to 2014.
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Abstract 1

* Control of infectious diseases = public health success story = the
first half of the 20th century.

* Decline in mortality from CVD = success story of past 40 years
« Since 1970' = CVD and stroke = sharp decline in mortality rates

* This remarkable decline has been fueled by rapid progress in both
prevention and treatment

* Including = declines in cigarette smoking, hypertension treatment,
DM control, widespread use of statins, ACS treatment (stent, anti-
platelet) and anti-coagulation.

Circ Res. 2017;120:366-380



Abstract 2

* There is evidence that the rate of decline may have
abated and may even be showing early signs of
reversal in some population groups.

* The National Heart, Lung, and Blood Institute =
trends in CV mortality what has come before and
what may lie ahead.

Circ Res. 2017.120:366-380
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Evidence from

Proportional Reduction in Risk of CHD

LDL cause ASCVD
Genetic, Epidemiologic, and Clinical Studies
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Correlation Between LDL-C and CHD Risk
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Guideline continued to recommend lower LDL-C target

1988 1993 2001 2004 2006 2010 2011
y J/ / y / S L LS L y
| | | | |

Very-high-risk pts High-risk pts Overt CVD Very-high-risk pts Very-high-risk pts Very-high-risk pts
| | | | |
Goal: Goal:
<130mg/dl <55 mg/dl
Far-nilial |
Definition of high-risk / highest-risk or very high patient: ds\’:\lligri:eH”;Er High-risk pts High-risk pts

ATP I: definite CHD or 2 other CHD risk factors?
ATP Il: existing CHD or other atherosclerotic disease?

ATP Il and the 2004 update: CHD or CHD risk equivalents3#4

2° AHA/ACC 2006: established coronary and other atherosclerotic disease>
ADA 2010: overt CVD®

ESC/EAS 2011: CVD (M, ACS, revascularization), ischemic stroke, type 2 DM,

moderate to severe CKD, or SCORE >10%’

CHD: coronary heart disease, CVD: cardiovascular disease, MI: myocardial infarction, ACS: acute coronary syndrome, CKD: chronic kidney disease, HTN: hypertension

et al. Circulation. 2006;113:2363-2372; 6. ADA. Diabetes Care. 2010;33(suppl 1):511-S61. 7. Reiner Z. et al. European Heart Journal 2011;32:1769-1818; 8. European Heart Journal (2016) 37, 2999-3058; 9.

1. NCEP ATP I. Arch Intern Med. 1988;148:36—-69; 2. NCEP ATP Il. JAMA. 1993;269:3015-3023; 3. NCEP ATP Ill. JAMA. 2001;285:2486—-2497; 4. Grundy SM et al. Circulation.2004;110:227-239; 5. Smith SC Jr CRESTOR
Circulation. 2018 Nov 10:CIR0000000000000625; 10. 2019 ESC/EAS Guidelines for the management of dyslipidemias m

rosuvastatin calcium
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Secondary Prevention

Clinical ASCVD
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High-intensity or maximal statin
[ Age =75y j [ Age >75y ] C = T(':Iass 1) )

| High-Risk Conditions

Major ASCVD Events Age 265y
Recent ACS (within the past 12 mo) Heterozygous familial hypercholesterolemia

- - History of prior coronary artery bypass surgery or percutaneous coronary
History of Ml (other than recent ACS event listed above) intervention outside of the major ASCVD event(s)
History of ischemic stroke Diabetes mellitus

: : : . : Hypertension

Symptomatic peripheral arterial disease (history of CKD (GFR 15-59 mL/min/L73 ma)
claudication with ABI <0.85, or previous revascularization or Current smoking
amputation) Persistently elevated LDL-C (LDL-C 2100 mg/dL [>2.6 mmol/L]) despite

maximally tolerated statin therapy and ezetimibe
History of congestive HF

ASCVD = high risk = ACS, old MI, stable or unstable angina or post PCI, stroke, TIA, or PAD, aortic aneurysm
Very high-risk = multiple major ASCVD events or 1 major ASCVD event and multiple high-risk conditions

Circulation. 2019;139:e1082—e1143



Secondary Prevention

Clinical ASCVD
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mmol/L), RCT-
Initiation of Continuation of adding supported
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high-intensity statin is . is less cost
reasonable
statin is reasonable (Class l1a) effective
reasonable (Class l1a) / - . ~
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-

therapy and LDL-C >70 mg/dL (1.8 mmol/L), or
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2019 ESC/EAS guideline LDL treatment goal

Treatment goal
for LDL-C

3.0 mmol/L
(116 mg/dL)

1.8 mmol/L
70 mg/dL
g >50% IS
reduction
from
baseline .4 mmol/L

55 mIdL

+ SCORE <I%

» SCORE 21% and <5%

* Young patients (T1DM <35 years;
T2DM <50 years) with DM duration
<|0 years without other risk factors

@ESC

European Society
of Cardiology

» SCORE =5% and <10%
* Markedly elevated single risk factors, in
particular TC >8 mmol/L (310 mg/dL) or
LDL-C >4.9 mmol/L (190 mg/dL) or
BP =180/110 mmHg
* FH without other major risk factors
* Moderate CKD (eGFR 30-59 mL/min)
* DM w/o arget organ damage, with DM
duration =10 years or other additional risk factor

* ASCVD (clinical/imaging)
+ SCORE 210%
« FHwith ASCVD or with another

~
N / major risk factor
ha » Severe CKD (eGFR <30 mL/min)
- DM &target organ damage: =3

major risk factors; or early onset of
T1DM of long duration (>20 years)

Low

Moderate

High

Very high CV Risk

European Heart Journal (2019) 00, 1-78



2017 Taiwan lipid guidelines for high risk patients a

Disease category LDL-C target (mg/dL)

ACS <70

ACS+DM <55 can be considered
<70

PAD <100
PAD +CAD <70

<100

< 100*

DM+ CV disease <70

> 100 should be initiated with statin

Adult : <100
Familial hypercholesterolemia <18y : <135
CAD : <70

* For diabetic patients who are 40 years of age, or who are < 40 years of age but have additional CV risk factors
# For dialysis patients, randomized controlled trials indicated that statin or statin/ezetimibe initiated during chronic dialysis provided no benefits in CV events reduction

J Formos Med Assoc. 2017 Apr;116(4):217-248.
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Taiwan Secondary Prevention for patients with AtheRosCLErotic
disease (T-SPARCLE) Study : 44% failed to achieve LDL-C < 100 mg/dL

Enrolled patients with ASCVD from January
2010 to August 2014 (n =5843)

. ® Failure to achieve an LDL-C (100 mg/dL): increased risk of
E-)(crl\lu:tl?:i:llingtofollow an NCEP (n =192) MACEs in ASCVDs 44%

» Receive hormone therapy not stable (n =876)

» Not Signed informed consent (n =3)

« Patients have serious heart disease (n =320)

» Atherosclerotic vascular diseases with unknown disease type
(n=887)

® Importance of keeping LDL-C at goal levels

_[ Patients taking 2 statins at study enrollment ]
(n=6)
Table 3. Multivariate Cox regression model for MACE by joint distribution of statin use status and LDL-C level.
Category n Hazard ratiot 95% Cl p-value
[ Patients included in the analysis (n =4099) .
Under statin LDL-C <100 mg/dL 1747 1.00 (as reference)

Not under statin & LDL < 100 mg/dL

1.42

0.77-2.63

Under statin & LDL > 100 mg/dL 1186 1.66 1.04-2.63 0.03
I 1 Not under statin & LDL > 100 mg/dL 595 2.04 1.06-3.94 0.03
High-intensity Moderate-intensity || Low-intensity No use statin
statin therapy statin therapy statin therapy therapy tAdjusted for age, gender, body mass index (BMI) level, cigarette smoking history, fibrate use, history of hypertension, heart failure, diabetes, myocardial
(n=183) (n =2338) (n=412) (n=1166)

*  Multicenter prospective observational study,
* Jan.2010-Aug.2014, follow-up data as of March 2015
* > 18 years old with stable symptomatic atherosclerotic diseases

PLoS One. 2017 Oct 26;12(10):e0186861.

infarction, ischemic stroke or transient ischemic attack, previous coronary or lower extremity arterial disease (LEAD) intervention and levels of estimated

glomerular filtration rate (eGFR) at baseline.


https://www.ncbi.nlm.nih.gov/pubmed/29073192

LDL-C goal attainment of Taiwan is lower: why ?

10

Changes in lipid-modifying regimens during

follow-up in the overall population
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1. Atherosclerosis 236 (2014) 142e143
2. ) Atheroscler Thromb. 2016 May 2;23(5):567-87.

3. Curr Med Res Opin. 2008 Jul;24(7):1951-63.

4. 0MEWE 7 & IMAS &8 Optimal Lipid Lowering Treatment for Patients with Cardiovascular Disease
5. Curr Med Res Opin. 2008 Jul; 24(7): 1951-63
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e Starting dose : non-effective potency?
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» Epidemiologic of ASCVD

* Definition of high risk and very high risk ASCVD

« Jupiter Trial = Rationale, Results and Clinical
impact

 High potency, efficacy and safe of Rosuvastatin

* Conclusions



LDL-C and hsCRP Level of Statin Tx in ACS

Recurrent Myocardial Infarction or Death

(percent)

High dose atorvastatin

vs mod dose pravastatin in

ACS p't

10

0

180 360 540 720
Follow-up (days)

PROVE IT - TIMI 22
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Ridker et al,



Rosuvastatin to Prevent Vascular Events in Men and Women
with Elevated C-Reactive Protein

Paul M Ridker, M.D., Eleanor Danielson, M.I.A., Francisco A.H. Fonseca, M.D., Jacques Genest, M.D.,
Antonio M. Gotto, Jr., M.D., John J.P. Kastelein, M.D., Wolfgang Koenig, M.D., Peter Libby, M.D.,
Alberto J. Lorenzatti, M.D., Jean G. MacFadyen, B.A., Barge G. Nordestgaard, M.D., James Shepherd, M.D.,
James T. Willerson, M.D., and Robert J. Glynn, Sc.D., for the JUPITER Study Group*

N Engl J Med 2008;359:2195-207

Antiinflammatory Therapy with Canakinumab
for Atherosclerotic Disease

PM._Ridker B.M. Everett, T. Thuren, J.G. MacFadyen, W.H. Chang, C. Ballantyne, F. Fonseca, J. Nicolau, W. Koenig,
S.D. Anker, J.J.P. Kastelein, J.H. Cornel, P. Pais, D. Pella, J. Genest, R. Cifkova, A. Lorenzatti, T. Forster, Z. Kobalava,
L. Vida-Simiti, M. Flather, H. Shimokawa, H. Ogawa, M. Dellborg, P.R.F. Rossi, R.P.T. Troquay, P. Libby,

and R.J. Glynn, for the CANTOS Trial Group* N Engl J Med 2017;377:1119-31



JUPITER

Trial Design JUPITER

JUPITER

Rosuvastatin 20 mg (N= 1 ol
No Prior CVD or DM g (N=890 Stroke
Men >50, Women >60 sttafble
LDL <130 mg/dL — ngina
<CRP =3 n?g/L Placebo (N=8901) CUD Denth
= CABG/PTCA

N Engl J Med 2008; 359:2195-2207



JUPITER Ridker et al NEJM 2008

Effects of rosuvastatin 20 mg on LDL, HDL, TG, and hsCRP JUPITER
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JUPITER Ridker et al NEJM 2008

Primary Trial Endpoint : Ml, Stroke, UA/Revascularization, CV Death JUPITER
HR 0.56, 95% CI 0.46-0.69 Placebo 251 / 8901
S - P < 0.00001

- 44 %

Cumulative Incidence
0.04
\

Rosuvastatin 142 / 8901

0.00

| | | |
0 1 2 3 4

Number at Risk Follow-up (years)

Rosuvastatin 8,901 8,631 8,412 6,540 3,893 1,958 1,353 983 544 157
Placebo 8,901 8,621 8,353 6,508 3,872 1,963 1,333 955 534 174



JUPITER Ridker et al NEJM 2008

Grouped Components of the Primary Endpoint Al 5!
Myocardial Infarction, Stroke, or Arterial Revascularization or
Cardiovascular Death Hospitalization for Unstable Angina
HR 0.53, Cl 0.40-0.69 HR 0.53, CI 0.40-0.70
P <0.00001 P < 0.00001
) Placebo = Placebo

04

—

0.

0.03
|

-47 % V

Cumulative Incidence

(1173
|
Cumulative Incidence
0.03
|

0.01
|

Rosuvastatin - Rosuvastatin

0.00
|
0.00

Follow-up (years) Follow-up (years)



JUPITER Ridker et al NEJM 2008

Secondary Endpoint — All Cause Mortality JUPITER
HR 0.80, 95%CI 0.67-0.97
P=0.02
S - Placebo 247 / 8901
3 | -20 %
z S Rosuvastatin 198 / 8901
(S
°5 1 ; : !

Number at Risk Follow-up (years)

Rosuvastatin 8,901 8,847 8,787 6,999 4,312 2,268 1,602 1,192 683 227
Placebo 8,901 8,852 8,775 6,987 4,319 2,295 1,614 1,196 684 246



JUPITER

Dual Target Analysis: LDLC<70 mg/dL, hsCRP<1 mg/L JUPITER

N Placebo
HR 1.0 (referent)
g 7
g LDL > 70 mg/dL
= and / or
- hsCRP > 1 mg/L
B HR 0.59 (0.46-0.75)
=
G
3 LDL < 70 mg/dL
and
|—|J hsCRP <1 mg/L
- _ I_HR 0.21 (0.09-0.51)_I
° 0] 1 2 K] 4
Number at Risk Follow-up (years) P < 00001
Rosuvastatin 7,716 7,699 7,678 6,040 3,608 1,812 1,254 913 508 145
Placebo 7,832 7,806 7,777 6,114 3,656 1,863 1,263 905 507 168

N Engl J Med 2008; 359:2195-2207



JUPITER Ridker et al NEJM 2008

Adverse Events and Measured Safety Parameters JUPITER
Event Rosuvastatin Placebo P
Any SAE 1,352 (15.2) 1,337 (15.5) 0.60
Muscle weakness 1,421 (16.0) 1,375 (15.4) 0.34
Myopathy 10 (0.1) 9 (0.1) 0.82
Rhabdomyolysis 1 (0.01)* 0 (0.0) --
Incident Cancer 298 (3.4) 314 (3.5) 0.51
Cancer Deaths 35 (0.4) 58 (0.7) 0.02
Hemorrhagic stroke 6 (0.1) 9 (0.1) 0.44
GFR (mimin/1.73m2at12mtn)  66.8 (59.1-76.5) 66.6 (58.8-76.2) 0.02
ALT > 3xULN 23 (0.3) 17 (0.2) 0.34
Fasting glucose (24 mth) 98 (91-107) 98 (90-106) 0.12
HbA1c (% at 24 mth) 5.9 (5.7-6.1) 5.8 (5.6-6.1) 0.01
Glucosuria (12 mth) 36 (0.5) 32 (0.4) 0.64
Incident Diabetes** 270 (3.0) 216 (2.4) 0.01

*Occurred after trial completion, traumainduced. All values are median (interquartile range) or N (%)
**Physician reported



JUPITER and It's Satellites Studies

« In healthy men and women, hsCRP T = rosuvastatin therapy = both LDLC
and hsCRP | = event-free survival T (N Engl T Med. 2008:359(21):2195-207)

‘Rosuvastatin therapy = Venous Thromboembolism ¥ (6lynn et al NETM 2009)
- Rosuvastatin therapy = Ischemia stroked (Circulation. 2010;121:143-150)

- Rosuvastatin therapy = CKD p't 1st CV event and all cause mortalityd
(T Am Coll Cardiol 2010:55:1266-73 5:1266-73)

* Rosuvastatin therapy = Osteoporosis, bone fracture = no effects (7ama
Intern Med. 2015;175(2):171-7)

FDA did not approve its indication (anti-inflammation) !!



» Epidemiologic of ASCVD

 Definition of high risk and very high risk ASCVD

 Jupiter Trial = Rationale, Results and Clinical
impact

 High potency, efficacy and safe of Rosuvastatin

» Conclusions



FDA: CRESTOR 10mg/20mg reduce 47%/55% LDL-C

m U.S Food and Drug Administration
[ e
|mua

40 mg 20 mg 20 mg 10 mg
10 80 2 40 mg or 40 20 38%

mg mg mg 80 mg mg mg
5 mg 20 mg 4 mg 80 mg 80 mg 1010 mg 40 mg 41%
10 mg 40 mg 10/20 mg 80 mg 47%
20 mg 80 mg 10/40 mg 55%
40 mg 10/80 mg 63%

Atorva=Atorvastatin; Fluva=Fluvastatin; Pitava=Pitavastatin; Lova=Lovastatin; Prava=Pravastatin; Simva=Simvastatin; LDL-C: Low-density lipoprotein cholesterol.

* Based on individual statin efficacy data, not head to head comparisons between statins.

1. Adapted from FDA Drug Safety Communication: New restrictions, contraindications, and dose limitations for Zocor (simvastatin) to reduce the risk of muscle injury. U.S. Food and
Drug Administration. Updated 2016. Available at: http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm Last accessed: 19.12.2016.

http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm#taihp * Rosuvastatin 40mg is not indicated in Taiwan m rosuvastatin calcium



http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm#aihp

. o . . DISCOVERY
CRESTOR 10 mg is more efficacious at lowering LDL-C and increase HDL-C

Change (%) in LDL-C and HDL-C at 12 weeks in statin-naive patients

UK The Netherlands Triple Country  Alpha PENTA Asia
- 4 * 41 5, 4.7 3.9 T
e, M i i
g | Ty -
|- 349 156 169
]
0
]
Q
£
o
.
9
=)
& LDL-C W RSV 10 mg
S M ATV 10 mg
- 33 SIM 20 mg
-40 -
4> —40 *x PRA 40 mg
* K K Xk k

-50

Curr Ther Res 2006; 67: 21-43.
Int J Clin Pract 2005; 59: 1387-1394.

Curr Med Res Opin 2005; 21: 1307-1315 LDL-C=low-density lipoprotein cholesterol; HDL-C=high-density lipoprotein cholesterol; RSV=rosuvastatin; ATV=atorvastatin; SIM=simvastatin; PRA=pravastatin

Br J Cardiol 2006; 13: 72-76. ¥ % e ok
Clin Ther 2004; 26: 18211833, p<0.05 vs RSV 10 mg; *p<0.01 vs RSV 10 mg; **p<0.001 vs RSV 10 mg; p<0.0001 vs RSV 10 mg

Curr Med Res Opin 2007; 23: 30553068 Based on individual statin efficacy data, not head-to-head comparisons between statins.



COSMOS

CRESTOR shows significant regression of coronary plaque volume in
Japanese hyperlipidemia patients with stable CAD

COSMOS Lipid Profiles Reduction of Plaque Volume

(%) LDL-C HDL-C LDL-C /HDL-C TG (%) Plaque L umen —
IdL dL ratio IdL
50 (mgidL) (mordL) (ngrdl) 10 Volume (mm?) Volume (mm?) Volume (mm?)
Baseline 140.2 471 3.12 147.8
) Follow up 6.9 552 1353
b O
1% +19.8% ft i
xR 0 p<0.0001 % +0.76%
= < 0 E——
E if] P=0.4673
15 P=0.1639 &
& 5 ~
= -38.6% -5 <0.0001
00001 47 5% -
50 n=126 p<0.0001 10 1=126

* Study design: A 18 month, open-label, multicentre, single-arm study using intravascular ultrasound (IVUS) to evaluate the effect of CRESTOR 2.5mg-20mg on
the progression of plaque volume in Japanese subjects with hypercholesterolaemia and coronary heart disease

*CRESTORRVEI £ E 25-20mgB XK —R, WERF AR B IR BB R EERIREEE;

Circ J 2009; 73: 2110 — 2117 AstraZeneca does not recommend the use of rosuvastatin for indication other than hyperlipidemia and mixed dyslipidemia.



CRESTOR shows significant regression of coronary plaque volume in

Japanese hyperlipidemia patients with stable CAD

CircJ 2009; 73: 2110 — 2117

Follow-up (76WK)
Case: 533 y/o preey L umen

| i /UMenN |
//—\\ woman RCA#2

W |

Baseline

Ath@romd

'5‘

Atheroma

*CRESTORRVEIE#E 25-20mgB XK —R, WERFEAFEB IR B ERIREERREEE

AstraZeneca does not recommend the use of rosuvastatin for indication other than hyperlipidemia and mixed dyslipidemia.

COSMOS



)

Switching to Rosuvastatin MERCURY II

Significantly help more high-risk patient achieve LDL goal

Patients achieving LDL-C target of <100 mg/dL [<5.6 mmol/L] at 16 weeks (n = 1827) % change in plasma concentration of LDL-C after = 8 weeks of

CRESTOR therapy treatment in the 3 treatment groups [n = 524)?

100+
0% T—-———=——"———————~———————“———“————“———————————-
- S i
® 80+ " . . . . . . .
g < 0 - Switch from atorvastatin ~ Switch from simvastatin ~ Switch from other statins
e D
£ ;
-rEé 60 £ -5% —+ -
o ]
U s -10% —+ -
[ £
2 £
B 404 s -15% T -
© o .
3 & -20% + =26% -
[1+}
201 G -25% f-—-—————————-- -
ae
-30% - e e e
0 I e
Period 1 RSV20 ~ ATV10 ATV10  ATV20 | ATv20 | SIM20 | SIM20  SIM40 | SIM40 | P 0001
v v v - v v v v v '
Period 2 RsV20 ATV10 | RSV.10.|  ATV20| RSV.20.] .SIM20 | Rsv.10.! .SIM40 | Rsv20

LDL-C goals were achieved in a greater proportion of high-risk patients (n = 1011) after switching
to rosuvastatin compared to those remaining on atorvastatin or simvastatin?

Study design: A completed 16-week, randomised, open-label study comparing efficacy (% patients reaching NCEP ATP Ill goal and other lipid
parameters) and safety following a switch to the potential start doses of CRESTOR from the accepted/potential start doses of atorvastatin and

simvastatin in high-risk subjects with primary hypercholesterolaemia U
Am Heart J. 2006;151:975.e1-9; Atherosclerosis Thromb. 2009;16:509-516. ‘ ‘

CRESTOR

rosuvastatin calcium



Established evidence of “"Lower is Better”

oo
=
= Flacebo
p for trend < 0.0001
i
[
&
o
=
B Mo LOL-C=50 Rosuvastatin
= -
o :
7!
E ¢ | LOL-C<30 Rosuvastatin
]
Blo. al Risk Followw-up {years)
Roguwastabn
LOL-CEd 4,154 4,138 4115 3387 2157 1,738 B 538 245 100
MolDL-C =80 4000 2 300 SEE1 16065 TEE 08 355 LEi ¥ o4
Flacalo E 130 HO6E E=ryn 5,253 74T 1,915 1,282 G925 317 L=

J Am Coll Cardiol 2011;57:1666-75



» Epidemiologic of ASCVD

* Definition of high risk and very high risk ASCVD

 Jupiter Trial = Rationale, Results and Clinical
impact

 High potency, efficacy and safe of Rosuvastatin

» Conclusions



CRESTOR is hydrophilic statin with lower risk of some side effects*

Effect of food on

Solubilit Metabolism Clearance T . o
y e bioavailability (%)
. - Non-CYP450 .

Rosuvastatin Hydrophilic Limited CYP2C9/8 Hepatic and renal 20 No
Atorvastatin Lipophilic CYP3A4 Hepatic 11-30 Yes ({1 13)

Fluvastatin Lipophilic CYP2C9 Hepatic 0.5-2.3 Yes ({, 15-25)

Lovastatin Lipophilic CYP3A4 Hepatic 2.5-3.0 Yes (4 50)

. . : - Non-CYP450 :

Pitavastatin Lipophilic Limited CYP2C9/19 Hepatic 11 No
Pravastatin Hydrophilic Non-CYP450 Hepatic and renal 0.8-3.0 Yes ({ 30)
Simvastatin Lipophilic CYP3A4 Hepatic 1.9-3.0 No

Circ Res. 2019;124:328-350; Drug Des Devel Ther. 2011;5:283-97.

*Statin-associated muscle symptoms, renal toxicity and statin-induced hepatotoxicity

CRESTOR
\m rosuvastatin calcium



CRESTOR has less risk of drug-drug interaction as not dependent on CYP3A:«

*  Most of drugs are inhibitors or substrates of CYP450, especially the 3A4 isoenzyme: increase statin-associated myopathy

CYP 3A4 CYP2E1 \, ,~ CYP1A2 CYP 2C9

. Simvastatin .
* Rosuvastatin

*  Atorvastatin ]
*  Lovastatin * Fluvastatin

e Diltiazem | * Phenytoin

e  Clopidogrel CYP3A4 | *  Fluconazole
+  Amiodarone \ CYP2D6 e Warfarin
 Cimetidine

*  Ery/Clarithromycin
« Ketoconazole

« Carbamazepine

e StJohn’s wort
 Grapefruit juice \ o ) CRESTOR

Shimada T et al. J Pharmacol Exp Ther 1994;270(1):414.; Journal of the Formosan Medical Association (2019) 118, 1385-1392 rosuvastatin calcium




CRESTOR : Low dose and high potency has a favorable safety profile and good tolerability

Occurrence of ALT>3XULN (%)

Occurrence of CK>10XULN (%)

ALT>3{EIEE{E LR (ULN) : LDL-C FpESR

() Fluvastatin (20,40,80mg)

;z & Lovastatin (20,40,80 mg)
15 Simvastatin (40,80 mg)
10 & Atorvastatin (10,20,40,80 mg)
05 @ Rosuvastatin (10,20 mg)
0
20 70 LDL-C reduction (%)
.
CK>10/SIEE{ELPR(ULN) : LDL-C FPES
2: & Pravastatin (20,40 mg)
2.0 Simvastatin (40,80 mgq)
15 « Atorvastatin (10,20,40,80 mg)
1.0 @ Rosuvastatin (10,20mg)
9
” 7 9
0 J

70 LDL-C reduction (%)

Adapted from: Am J Cardiol. 2003 Aug 21;92(4B):23K-29K



https://www.ncbi.nlm.nih.gov/pubmed/12948873

CRESTOR : maintenance of renal function assessed by serum creatinine

Absolute change in serum creatinine

umol/L, mean

Change in serum creatinine levels from baseline to last

rosuvastatin
5 10 (20) 40

mg mg mg mg

2 2 2 -2

scheduled visit in controlled clinical trials

atorvastatin simvastatin  pravastatin
10 20 80 10 20 40 80 10 20 40 0.4
Mg mg mg mg mg mg mg mg mg mg mg -

placebo
-0.8

2 -2 -2 -2 -2

-4

All baseline and last visit serum creatinine levels within normal range, 62-124 umol/L (0.7-1.4 mg/dL)

*Rosuvastatin 40mg is not indicated in Taiwan

Cardiology. 2004;102(1):52-60


https://www.ncbi.nlm.nih.gov/pubmed/?term=Vidt+DG+et+al.+Cardiology+2004;102:52-60

Taiwan RWE: CRESTOR and atorvastatin showed a similar phenomenon in eGFR

Effects of Atorvastatin and Rosuvastatin on Renal Function @
in Patients With Type 2 Diabetes Mellitus |

Chao-Lun Lai, MD, PhD*"“, Hsu-Wen Chou, PhD", K. Amold Chan, MD, ScD=,
and Mei-Shu Lai, MD, PhD""#

Subgroups n AeGFR 95% Cl p* N= 5556
Total ; 0.27
Atorvastatin 3601 01, -04to0.7 *
Rosuvastatin 1968 -0.1, -08to0.6 -
_Dose of statins :
High : 0.54
Atorvastatin 170 20, -10t05.0 —_—— _ _ _
Rosuvastatin 65 0.3, —4.1t04.6 . high-dose users mean daily dosage
Low : 52.2 + 26.3 mg in atorvastatin users
Atorvastatin 3431 01, -05t006 e 22.2 +13.3 mg in rosuvastatin users
Rosuvastatin 1903 -01, -09to06 s
e—————— low-dose users mean daily dosage
4 " . ®  13.1+9.7 mgin atorvastatin users
A eGFR 8.8 + 4.5 mg in rosuvastatin users

J 55

| =

Am J Cardiol. 2015 Mar 1;115(5):619-24.  *{{x}8{H B8, CRESTORMI B £ &6 E 25-20mgB X —RK


https://www.ncbi.nlm.nih.gov/pubmed/25591893

CRESTOR is associated with low risk of new-onset diabetes (NOD)
in a retrospective cohort study

Cox univariate analysis of incidence of hazard ratios (HRs) with 95% Cls for patients with new-onset diabetes (NOD)
according to prescriptions for statins compared with non-NOD subjects.

1

Drug class HR 95% ClI p HR* 95% CI* p
Pravastatin 1.40 1.20-1.62 <0.0001 1.34 1.15-1.55 0.0001
Fluvastatin 0.45 0.34-0.60 <0.0001 0.45 0.34-0.60 <0.0001
Lovastatin 0.66 0.57-0.78 <0.0001 0.71 0.61-0.84 <0.0001
Simvastatin 1.12 0.94-1.34 0.2068 1.10 0.92-1.31 0.3034
Atorvastatin 1.32 1.19-1.47 <0.0001 1.29 1.16-1.44 <0.0001
[ Rosuvastatin 0.53 0.38-0.74 0.0002 0.54 0.39-0.77 0.0005

*All variables were adjusted for age and sex. P values between NOD and non-NOD subjects.

Clin Ther. 2012 Sep;34(9):1977-83.




Statin risk summary: CV benefits outweigh risks

¢ 8 times more likely to prevent CV events than cause

one case of diabetes!

* 34% cv risk reduction in patients with IFG?2

1. Evidence-Based Med. 2010;15(3):84-85.
2. Curr Opin Cardiol. 2011;26(4):342-347.



CRESTOR 10mg helped more than 75% Taiwan patients reached their
therapeutic goals

150 :
= On-treatment analyses = Intention-to-treat analyses

100 g¢

—
o
o

oL
o

Goal reaching for LDL-C (%)
o

Very high risk High risk Moderate risk Low risk All patients

58
Adapted from J Chin Med Assoc. 2008 Mar;71(3):113-8.


https://www.ncbi.nlm.nih.gov/pubmed/?term=J+Chin+Med+Assoc.+2008;71:113%EF%80%AD118.

Associated with goal attainment icluding two factors:
(a) Initial statin potency (b) Early Treatment to Target in 3 months

Statin equidose potency (referent= 1)

Potency=2

Potency=3

Potency >4

Discontinued therapy

Switched from initial statin (vs remained on inital statin)
Up-titrated inital statin dose

Down-ttrated initial statin dose

1473 (0962-2.259)
1.796 (1.187-2.719)
253 (1304-3.72)

0859 (0.997-1.23)
1015 (0.6%4-1.484)

[
[
[
1353 (0913-2004)
[
[
1254 (0852-1846)

Curr Med Res Opin. 2008 Jul; 24(7): 1951-63

% attaining goal

== Al patients -l=CHDVdiabeies patients =d= non-CHOD patients

0 months | 3 months & months 8 months 12 months

59




Established evidence of “Lower is Better”

- : very-high risk

*MEEREE T
** B B PRI B
& 4SDM-P
2004 NCEP ATPIII(<70) (45%)
2016 ESC/EAS
2017 Taiwan Lipid | LipidDM-T gare DM-P Prevention
guideline (<70) | L I M'P,»‘:-
2019 {2 {40 %5 (37) | LipidCM-T =
2 —ZareDM-'l placht] A
£ I S P ® Lipid-P
> 157 : " Lipid- | Care-P
g : Care-T | > ® @ @
T 10 — | \ HPS-P | @ PROS-P
U :' & PROST-T I Pri
_ rimar
5 — ARDS-T | AFCAPS-T | - Prevention
JUP-T Ascot-T JUPP__ oo WPS.T WPS-P
— : e '@ &)\ cot-P
0 | | | | | | I | LDL-C achieved
50 70 90 110 130 150 170 190 210 (mg/dL)
CRESTOR 20mg

S Afr Med J. 2014 Mar;104(3):168-73.

CRESTOR

rosuvastatin calcium

\®//


https://www.ncbi.nlm.nih.gov/pubmed/24897816

Conclusions

ASCVD showing early signs of reversal in some
population groups.

Atherosclerosis = inflammation disease
LDL-C = the lower , the better

Low risk = LDL-C 116mg/dL, High risk = LDL-C
70mg/dL,

Very high risk = LDL-C 55mg/dL (and 50%  from
baseline)

Rosuvastatin = 10mg: LDL-C 47 %+, 20mg: LDL-C 55%-<
Rosuvastatin = Low dose, high potency, safe.
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Take Home Messages \ U /]

e CRESTOR has greater LDL-C lowering efficacy! and superior HDL-C CRESTOR®

increasing efficacy? rosuvastatin

e CRESTOR is efficacious in regressing coronary plague volume in CAD

patients with hyperlipidemia, and useful for secondary prevention3

* CRESTOR helped more than 75% Taiwan patients reached their SR LR

e

therapeutic goals?*

CRESTOR 20mg
* CRESTOR has low potential for drug-drug interactions through non- @&l 55% EiEEE

CYP3A4 metabolism?

1. Jones P et al. Am J Cardiol 2003;92:152-160. 2. McTaggart F and Jones P. Cardiovasc Drugs Ther 2008;22:321-38 3. Circ J. 2009 Nov;73(11):2110-7. 4. ) Chin Med Assoc. 2008 Mar;71(3):113-
8 5. Am J Cardiol 2001; 87 (Suppl): 28B-32B



