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TOP 10 Cause of Death in Taiwan 2017

Cardiovascular disease is the secondary leading cause of death in Taiwan
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Atherosclerosis: A decade-long disease process

Changing Nature of Lesions
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LDL-C Lowering and Decreased CHD Risk
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It is estimated that 1% reduction in LDL-C levels, the relative risk for major CHD events is reduced by approximately 1%

IDEAL=Incremental Decrease in Endpoints through Aggressive Lipid Lowering; ASCOT=Anglo-Scandinavian Cardiac Outcomes Trial; AFCAPS=AIr Force Coronary Atherosclerosis Prevention
Study; WOSCOPS=West of Scotland Coronary Prevention Study.

Adapted from Rosenson RS. Expert Opin Emerg Drugs. 2004;9(2):269-279; LaRosa JC, et al. N Engl J Med. 2005;352(14):1425-1435; Pedersen TR, et al. JAMA. 2005;294(19):2437-2445_



Reversibility of Plaque Decreased along with Times

' Plaque rupture

Clinical event horizon

Postponement of coronary events
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Legacy

» ‘Legacy’ in simple English means what one
generation passes on to the next generation or
past events affecting the present.

» A phenomenon of continuous beneficial effect of
the intensive control on disease outcomes or even
after a long duration of cessation of the
intervention.

N Engl ] Med. 2005;353:2643-2653.



Landmark Clinical CHD Event Trials
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* Most of the statin trials have an average duration
that is fairly short to study the long-term effects and
safety of drugs that should be taken lifelong

» Longer followup of patients is important; need 20
year followup for development of solid tumors



Long-term followup of statin trials
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West of Scotland Coronary
Prevention Study (WOSCOPS)

**Designed to determine whether the administration of

pravastatin to men with hypercholesterolemia and no
history of myocardial infarction reduced the combined
incidence of nonfatal myocardial infarction and death

from coronary heart disease

James Shepherd, et al, N Engl J Med 1995,;333:1301-7



West of Scotland Coronary
Prevention Study Group (WOS)

**Randomized, double-blind, placebo controlled
6595 men, 45 to 64 years of age

*»Average follow-up of 4.9 years (seen at 3 month
intervals)

*»Pravastatin (40 mg each evening) vs. placebo

James Shepherd, et al, N Engl J Med 1995;333:1301-7
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WOSCOPS Endpoints

“*Primary

» Non-fatal Ml or coronary heart disease death as a first event

**Secondary
» Non-fatal Ml

» Coronary heart disease death

**Other Endpoints
» Cardiovascular mortality
» Total mortality

» Coronary revascularization procedures



LDL cholesterol mg/dL

WOSCOPS Reduction in Lipids
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Event (%)

Early Event Reductions With Mevalotin
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Legacy Effect of Mevalotin in Primary Prevention
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Legacy Effect of Mevalotin in Primary Prevention
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Mevalotin Still Provides Benefits 10 years After Trial End
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Legacy Effect of Mevalotin in Primary Prevention
WOSCOPS 20-year experience with statin treatment
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Long-Term Safety and Efficacy of Lowering Low-Density
Lipoprotein Cholesterol With Statin Therapy
20-Year Follow-Up of West of Scotland Coronary Prevention Study

[an Ford, PhD; Heather Murray, MSc; Colin McCowan, PhD; Chris J. Packard, DSc

» Extended follow-up of statin-based LDL-C
lowering trials improves the understanding
of statin safety and efficacy.

Circulation. 2016;133:1073-1080.



Long-Term Safety and Efficacy of Lowering Low-Density
Lipoprotein Cholesterol With Statin Therapy
20-Year Follow-Up of West of Scotland Coronary Prevention Study

[an Ford, PhD; Heather Murray, MSc; Colin McCowan, PhD; Chris J. Packard, DSc

o A total of 6,595 men were randomized to receive

pravastatin 40 mg once daily or placebo for an average of
4.9 years.

» Subsequent linkage to HER permitted analysis of major
incident events over 20 years.

» Post trial statin use was recorded for 5 years after the trial
but not for the last 10 years.

Circulation. 2016;133:1073-1080.



Long Term (Lifetime) Benefits of LDL Lowering with Mevalotin
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Long term followup of statin trials:
Cancer incidence

Statin Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
4S (10 years) 227 221 248 2223 63% 091[0.75,1.10]
HPS (11 years) 1749 10269 1744 10267 412%  1.00[0.93,1.08]
LIPID (16 years) 1096 4512 1052 4502 227%  1.05[0.95 1.16)
PROSPER (8.6 years) 570 2891 837 2913 122% 1.09[0.95,1.24)

WOSCOPS (20 years) 809 3302 818 3293 176% 098[0.88,1.10)

Total (95% ClI) 23195 23198 100.0% 1.01[0.97, 1.06]
Total events 4451 4399
Heterogeneity. Chi*= 3.36, df= 4 (P= 0.50); F=0%

Test for overall effect. Z= 0.61 (P = 0.54) 0.5 1 2

Favours Statin  Favours Placebo




20-year Followup of the West of

Scotland Coronary Prevention Study
After 5 years of treatment the findings are remarkable
» 27% reduction in CHD mortality
+ 13% reduction in all-cause mortality
* 19% reduction in CABG or PCI
* 31% reduction in heart failure admissions
» 21% reduction in length of stay, and cost saving
* No effect on stroke
* No decrease in non-CVD death
* No Increase In cancer

« Gain of 5 event free years for primary endpoint of CHD
death or MI; no age interaction



20-year Followup of the West of
Scotland Coronary Prevention Study

Conclusions

» Important study showing the value of linkage of
data sets and research

» Legacy effect with reduced mortality and gain in 5
event free years over 20 years attributable to 5 year
treatment allocation

* No Increase In cancer

* The investigators should be congratulated for
performing 20 year follow-up of a landmark study



20-year Followup of the West of
Scotland Coronary Prevention Study

Legacy Effect

Ongoing carry-over effect related to a slowing of the
progression of the disease and/or stabilization of
existing coronary artery plaque

Mechanism is unknown:
 ? Pleiotropic effects e.g. gene regulation’



Is “legacy effects” universally observed

across different trials and statins?



Long-term followup of statin trials
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Effects on 11-year mortality and morbidity of lowering @
LDL cholesterol with simvastatin for about 5 years in
20536 high-risk individuals: a randomised controlled trial

Heart Protection Study Collaborative Group*

» The aim of the extended follow-up of the HPS is to

assess long-term efficacy and safety of lowering LDL
cholesterol with statins (simvastatin).

» Mean in-trial follow-up was 5-3 years (SD 1-2), and
post-trial follow-up of surviving patients yielded a
mean total duration of 11:0 years (SD 0-6).

Lancet 2011; 378: 2013-20



HPS: Heart Protection Study

Purpose
To determine whether simvastatin reduces mortality and vascular

events in patients with and without coronary disease, but all at high
risk, and with a broad range of baseline cholesterol levels

Reference

HPS Collaborative Group. MRC/BHF Heart Protection Study of
cholesterol lowering with simvastatin in 20,536 high-risk individuals: a
randomised placebo-controlled trial. Lancet 2002;360:7-22.



HPS: Heart Protection Study
- TRIAL DESIGN continued-

Baseline characteristics

No. % of total
All patients 20,536
Men 15,454 75
Women 5082 25
History of coronary disease
Previous MI 8510 41
Other 4876 24
Other risk factors in absence of 7150 35
coronary disease?
Cerebrovascular disease 1820 9
Peripheral arterial disease 2701 13
Diabetes mellitus 3982 19

2 Some patients had more than one of these conditions.
HPS Collaborative Group. Lancet 2002;360:7D22.



HPS: Heart Protection Study
- RESULTS continued -

First major vascular event

Placebo Simvastatin
(n=10,267) (n=10,269)
No. (%) No. (%)

Nonfatal MI or coronary death 1212 (11.8) 898 (8.7)

Fatal or nonfatal stroke 585 (5.7) 444 (4.3)
Revascularization 1205 (11.7) 939 (9.1)
Any major vascular event® 2585 (25.2) 2033 (19.8)

9pata are for patients having first event of each type, hence non-additivity

Event rate ratio
(95% CI)

0.73 (0.67-0.79)
0.75 (0.66-0.85)
0.76 (0.70-0.83)

0.76 (0.72-0.81)

<0.0001
<0.0001
<0.0001

<0.0001



HPS: Heart Protection Study
- SUMMARY -

In high-risk patients with a broad range of baseline cholesterol values,
simvastatin reduced:

e All-cause mortality
e Coronary deaths
e Major vascular events



First major vascular event by year

during in-trial and post-trial follow-up

Simvastatin allocation

Risk ratio (95% Cl) pvalue
Simvastatin Placebo
In-trial
Year1 482/10269 (4.7%) 529/10267 (5-2%) —— 0-91 (0-80-1.03)
Year2 378/9744 (3-9%) 538/9681 (5:6%) - 0-69 (0-61-0.79)
Year 3 361/9286 (3-9%) 507/9053 (5-6%) - 0-69 (0-61-0.79)
Year 4 333/8814 (3-8%) 442/8463 (5-2%) —F 0-72 (0-62-0-83)
Year 5+ 599/8352 (7-2%) 696/7893 (8-8%) : 0-80 (0-72-0-89)
All in-trial 2153/10269 (21.0%) 2712/10267 (26-4%) t 077 (072-0-81) p<0-0001
Post-trial ,
Year 1 320/7543 (4-2%) 341/6967 (4-9%) —H 0-86 (0.74-1.00)
Year 2 343/7099 (4-8%) 333/6487 (5-1%) —— 0-94 (0-81-1.09)
Year3 332/6610 (5-0%) 313/6024 (5-2%) —l— 0-96 (0-83-1:13)
Year 4 291/6125 (4-8%) 274/5573 (4-9%) —l— 0-96 (0-82-1-14)
Year 5+ 350/5677 (6-2%) 305/5156 (5-9%) —H 1.05 (0-90-1-22)
All post-trial 1636/7543 (21-7%) 1566/6967 (22-5%) ‘ 0-95 (0-89-1-02) p=0-17
|

| | | |
0-4 0-6 0-8 1.0 12 1-4
Favours simvastatin Favours placebo

Lancet 2011; 378: 2013-20




Effects on 11-year mortality and morbidity of lowering (DAL
LDL cholesterol with simvastatin for about 5 years in
20536 high-risk individuals: a randomised controlled trial

Heart Protection Study Collaborative Group*

Simvastatin-allocated Placebo-allocated Absolute difference

Total cholesterol (mmol/L)

Baseline 5-9 (0-01) 5-9 (0-01) 0-0 (0-01)

In-trial 4-2 (0-01) 5-4(0-01) 1-2 (0-02)

Post-trial 4-3 (0-04) 4-4(0-04) 0-0 (0-06)

LDL cholesterol (mmol/L)

Baseline 3-4(0-01) 3-4(0-01) 0-0 (0-01)

In-trial 2-3(0-01) 3-3(0-01) 1-0 (0-02)

Post-trial 2-6 (0-03) 2-6 (0-03) 0-0 (0-05)

Lancet 2011; 378: 2013-20



Effects on 11-year mortality and morbidity of lowering
LDL cholesterol with simvastatin for about 5 years in

20536 high-risk individuals: a randomised controlled trial

Heart Protection Study Collaborative Group*

Simvastatin-allocated

Placebo-allocated

In-trial
Year1
Year 2
Year 3
Year 4
Year 5
Average
Post-trial
Year1
Year 2
Year 3
Year 4
Year 5

Average

Data show statin use/alive (in-trial) and statin use/completed forms (post-trial).

Lancet 2011; 378: 2013-20

8994/10107 (89%)
8457/9909 (85%)
8122/9664 (84%)
7764/9388 (83%)
6058/7370 (82%)

85%

4163/7152 (58%)
4555/6525 (70%)
4665/6023 (77%)
5363/6651 (81%)
4527/5375 (84%)

74%

389/10088 (4%)
889/9826 (9%)
1608/9563 (17%)
2262/9241 (24%)
2345/7225 (32%)
17%

4113/6845 (60%)
4381/6284 (70%)
4489/5821 (77%)
5136/6462 (79%)
4294/5165 (83%)

74%
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Effects on 11-year mortality and morbidity of lowering @
LDL cholesterol with simvastatin for about 5 years in
20536 high-risk individuals: a randomised controlled trial

Heart Protection Study Collaborative Group*

» More prolonged LDL-lowering statin treatment produces
larger absolute reductions in vascular events.

» Moreover, even after study treatment stopped in HPS,
benefits persisted for at least 5 years without any evidence
of emerging hazards.

Lancet 2011; 378: 2013-20



o) Long-term follow-up of lipid-lowering trials

Chris J. Packard® and lan Ford®

» The current review brings together the
findings of major trials that have conducted
such long-term follow-up.

» Mechanisms of legacy effects with statin
therapy.

Curr Opin Lipidol 2015, 26:572-579
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o) Long-term follow-up of lipid-lowering trials

Chris J. Packard® and lan Ford®

1 2 3 4 5 B 7 8 g 10 Years—timeline

Double-blind phase Extended observation

_ , Equalized LDLc
Differential LDLc (mmol/1)

Scenario 1-severe atherosclerotic disease

CHD risk in placebo group

Risk reducation (of 22%) % - Relative risk for new
events in actively treated

group vessel wall response

Predominantly
plaque stahilization

In patients with ASCVD, there are a large number of complex lesions that are prone to rupture and the
predominant effect of LDL lowering is to stabilize these.

The data from HPS suggest either that stabilization is rapidly reversed and relative protection from
further clinical events is lost, or that post-trial statin use was so high that those originally on placebo

caught up quickly with those originally on simvastatin.
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Scenario 2 - mild/ moderate atherosclerotic disease

CHD risk in placebo group

Risk reduction (of 22%) Legacy risk reduction & Relative risk for new
events in actively treated

group vessel wall response

Plaque stahilization Gradual formation _
resolution of precursor fatty streaks of new lesions <
Rendomization End formal trial

In patients with less severe disease - a mix of vulnerable plaque and precursor
lesions such as fatty streaks - LDL-lowering therapy impacts on both pathological structures
leading to stabilization of the plaque and regression/resolution of the lipid filled streaks.

It takes a number of years before the fatty streaks reform and so there is a prolonged legacy
benefit manifest in a post-trial relative risk reduction that lasts for a considerable period.



Pravastatin Compliance

» After exclude CV event related discontinuation, the discontinuation rate of placebo is still higher than

Mevalotin.

Proportion
of Subjects
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Mumber at Risk

Placebo
Pravastatin

Flacebo
Mevalotin vs Placebo
- 21.3% 25.8% (p<0.001)
o __*;” o 2 3 4 5 6

Years of Follow-up
2,783 B.963 8,420 7970 7,260 4 845 1,529
9,809 9,061 8,627 8,284 7,705 5,231 1,73T

Circulation. 2002 May 21;105(20):2341-6.
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Conclusions

» Statin treatment for 5 years was associated with a legacy
benefit, with improved survival and a substantial reduction
in CVD outcomes over a 20-year period, supporting the
wider adoption of primary prevention strategies.

» More prolonged LDL-lowering statin treatment produces
larger absolute reductions in vascular events.
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