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Why should we 
control lipid 
aggressively?

Regression of 
Coronary 
Atherosclerosis with 
Medical Therapy



Impact of Intensive Statin Therapy on 
Major Vascular Events



Meta-analysis of 38 primary and secondary prevention trials, with more
than 98,000 patients in total

Adapted from Gould AL et al. Circulation 1998;97:946–952

Mortality in CHD, p=0.012

Total mortality, p=0.04
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• Lack of RCT evidence to support titration of drug 
therapy to specific LDL-C and/or non–HDL-C goals

• Strong evidence that appropriate intensity of statin
therapy should be used to reduce ASCVD risk in 
those most likely to benefit

• Quantitative comparison of statin benefits with statin
risk

• Non-statin therapies – did not provide ASCVD risk 
reduction benefits or safety profiles comparable to 
statin therapy

2013 ACC/AHA Cholesterol Guideline
New Perspective on LDL-C & HDL-C



2013 ACC/AHA Cholesterole Guidelines:

Recommendations for initiation of statin therapy



Controversies of 2013 ACC/AHA Lipid Guideline
Removal of LDL-c Goals

� Concern over message to patients and providers
� Are cholesterol levels no longer important ?
� Role of LDL-c goals in patients motivation
� Providers not follow up on patients lipid response

� Do we need a target to support adherence/lifestyle 
changes ?

� Does a lack of RCT evidence mean lack of benefit ?
� Decades of clinical experience with treating to target

� Effect on current performance measures
� Will quality assurance measures follow these guidelines



High CVD risk 
countries are all 
those not listed 
under the low risk 
chart. Of these, 
some are at very 
high risk, and the 
high-risk chart may 
underestimate risk 
in these. These 
countries are 
Armenia, 
Azerbaijan, Belarus, 
Bulgaria, Georgia, 
Kazakhstan, 
Kyrgyzstan, Latvia, 
Lithuania, 
Macedonia FYR, 
Moldova, Russia, 
Ukraine, and 
Uzbekistan.



All hypertensive patients with 
established CVD or with T2DM or with 
an estimated 10-year risk of CV death 
≥5% (based on the SCORE chart) 
should be considered for statin therapy 
aiming at goal. 



ESC CP Guidelines 2016 – Highlights: Dyslipidemia



MEAN ATTAINED LDL-C ON STATIN THERAPY
AND RISK OF SECONDARY EVENTS

Boekholdt et al. J Am Coll Cardiol 2014;64:485–94.



IMPROVE-IT: Primary Endpoint — ITT
CV death, MI, documented UA requiring rehospitalization, 
coronary revascularization (≥30 days), or stroke



ODYSSEY ACS outcome Trials
Primary Efficacy Endpoint



Role of Non-statin Therapies in LDL-C Lowering
2016 ACC consensus 2013 AHA/ACC guideline statin benefit 4 groups



Group 1

Secondary ASCVD Prevention

ACS, MI, angina, coronary arterial 
revascularization, stroke, TIA or PAD

Group 3

Diabetes mellitus in Adults 

+ age of 40–75 years 

Group 4

Primary Prevention

+ age of 40–75 years & LDL-C 70–189 mg/dL
+ 10-year ASCVD risk≥7.5%(intermediate-risk)

Group 2

Severe Hypercholesterolemia

LDL-C ≥190 mg/dL(4.9 mmol/L)

2018 ACC/AHA Guideline on the 
Management of Blood Cholesterol

15

Grundy SM, et al. 2018 AHA Cholesterol Clinical Practice Guidelines

Group 5

Other Populations at Risk

Ethnicity, Hypertriglyceridemia, CKD without dialysis or kidney 
transplantation & Chronic Inflammatory Disorders and HIV





Secondary ASVCD Prevention 
First Statin Benefit Group



Primary Prevention Over The Life Span
Fourth Statin Benefit Group



Primary Prevention Over The Life Span
Fourth Statin Benefit Group



Multiple Challenges in Statin Selection















Ethnicity Issues in Evaluation, Risk 
Decisions, and Treatment of ASCVD Risk 



Ethnicity Issues in Evaluation, Risk 
Decisions, and Treatment of ASCVD Risk 



Takeshi Kimura, Teruo Inoue, Isao Taguchi, Hiroshi Iwata, Satoshi 
Iimuro, Takafumi Hiro, Yoshihisa Nakagawa, Yukio Ozaki, Yasuo

Ohashi, Hiroyuki Daida, Hiroaki Shimokawa, Ryozo Nagai,
on behalf of the REAL-CAD Study Investigators



Backgrounds
Recommendations for Lipid-lowering Therapy in Patients with Established CAD

ACC/AHA guideline: High-intensity statin therapy

atorvastatin 40/80mg, rosuvastatin 20/40mg, or simvastatin 80mg

Previous “More versus Less” Statins Trials

More vs less statin
PROVE−IT
TNT
IDEAL
SEARCH
A to Z

0.65
0.62
0.55
0.39
0.30

406 (11.3%)
889 (4.0%)
938 (5.2%)

1,347 (3.6%)
257 (7.2%)

458 (13.1%)
1,164 (5.4%)
1,106 (6.3%)
1,406 (3.8%)

282 (8.1%)

Trend: χ2
1=12.4

(p=0.0004)

0.85 (0.82-0.89)
p<0.0001

LDL-C Reduction
(mmol/L)

Events (% per annum)

Statin/more Control/less

Unweighted RR (CI)

Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet 2010; 376: 1670-81.

4,416/19,783
(5.3%)

3,837/19,829
(4.5%)

0.51Subtotal (5 trials)



Backgrounds and Objectives

However, the high-intensity statins are not widely used in daily clinical practice, 
particularly in Asia. No clear evidence regarding “more versus less” statins has been 
established in Asian population. Most of the doses of high-intensity statin therapy 
defined in the ACC/AHA guideline are not approved in Japan. Furthermore, 
maximum approved doses of statins are prescribed only very infrequently in Japan.

Therefore, we sought to determine whether higher-dose statin therapy would be 
beneficial in Japanese patients in the largest-ever trial comparing the efficacy of 
high-dose versus low-dose statin therapy in patients with established stable CAD. 



REAL-CAD
( Randomized Evaluation of Aggressive or Moderate 

Lipid Lowering Therapy with Pitavastatin in Coronary Artery Disease )

A prospective, multi-center, randomized, open-label, blinded endpoint, physician-initiated trial to 
determine whether high-dose as compared with low-dose pitavastatin therapy within the approved 
dose range could reduce CV events in Japanese patients with stable CAD. 

Eligibility:

Consent 
for 

enrollment
Pitavastatin

1 mg/day Randomization

Pitavastatin 1mg/day

Pitavastatin 4mg/day
LDL-C <120 mg/dLJan. 2010

~ Mar. 2013 Jan. ~ Mar. 2016

Run-in Period (>1 month) Follow-up (36-60 months)

Pitavastatin 1 mg and 4 mg have LDL-C lowering effect comparable to atorvastatin 5 mg and 20 mg, respectively.

･Men and women, 20-80 years of age
･Stable CAD: 
･ACS or PCI/CABG >3 months
･Clinical diagnosis of CAD with coronary stenosis ≥50 % diameter stenosis
･LDL-C <120 mg/dL on pitavastatin 1 mg/day during the run-in period



Study Patient Flow
Enrolled  N=14,774

Randomized  N=13,054

Excluded N=1,720
Withdrawal/Missing consent N=790
Other reasons N=930

Pitavastatin 1 mg  N=6,528 Pitavastatin 4 mg  N=6,526

Withdrawal/Missing consent N=100 Withdrawal/Missing consent N=136

Safety analysis set (SAS) N=6,428 Safety analysis set (SAS) N=6,390

Not meeting the eligibility N=214
ACS within 3 months N=35
LDL-C <100 mg/dL without statins N=76 
LDL-C ≥120 mg/dL at randomization N=105

Not meeting the eligibility N=191
ACS within 3 months N=16
LDL-C <100 mg/dL without statins N=76
LDL-C ≥120 mg/dL at randomization N=101

Full analysis set (FAS) N=6,214 Full analysis set (FAS) N=6,199

Follow-up period [median]: 3.9 (0.0-5.9) years
1 year FU completed: 96.9%

Final FU completed beyond Jan. 2016: 83.2%

Follow-up period [median]: 3.9 (0.0-5.8) years
1 year FU completed: 97.0%

Final FU completed beyond Jan. 2016: 83.4%

Jan. 2010 – Mar. 2013
733 Japanese centers



Baseline Characteristics
Variables Pitavastatin 1 mg 

(N=6,214)
Pitavastatin 4 mg 

(N=6,199)

Age — years 68.1±8.3 68.0±8.3
Male sex 83% 83%
BMI — kg/m2 24.6±3.4 24.6±3.3
Hypertension 75% 76%
Diabetes mellitus 40% 40%
Current smoking 16% 17%
History of ACS 72% 72%

ACS within 1 year before randomization 24% 24%
Coronary revascularization 91% 90%

Revascularization within 1 year before randomization 28% 28%
Ischemic stroke 7% 7%
Peripheral vascular disease 7% 7%
CKD (eGFR <60 mL/min/1.73m2) 36% 35%

Aspirin 93% 92%

DAPT 45% 44%

Statins before enrollment 91% 91%



Serial Changes in Lipid Parameters and 
hs-CRP

LDL-C

TG

HDL-C

hs-CRP

Baseline 0.5 1
Years

Years

Years

Months

2 3

6,214

88.1

1mg 6,031

89.4

5,615

91.1

5,252

91.1

4,509

91.0

6,199

87.7

4mg

1mg
4mg5,890

73.7

5,518

75.5

5,203

76.6

4,405

76.6

6,212

50.7

6,028

50.6

5,596

51.6

5,238

51.6

4,498

51.7

6,198

50.7

5,890

51.0

5,482

52.2

5,174

52.3

4,388

52.3

6,208

125.4

1mg 6,032

125.5

5,606

122.3

5,245

122.4

4,507

121.5

6,195

127.1

4mg

1mg

4mg5,896

117.5

5,498

115.0

5,183

114.5

4,402

114.5

6,032

0.59

5,734

0.59

5,994

0.57

5,585

0.49

Baseline 0.5 Baseline 61 2 3

Baseline 0.5 1 2 3

Pitavastatin 1mg

Main effect p< 0.001
Interaction p< 0.001

Main effect p< 0.001
Interaction p= 0.17

Pitavastatin 4mg

No. of Patients No. of Patients

No. of Patients No. of Patients

Main effect p< 0.001
Interaction p= 0.77
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Primary Endpoint
CV death/MI/ Ischemic stroke/UA

1mg
4mg

6,214
6,199

5,743
5,631

5,321
Years

5,256
4,501
4,427

2,760
2,730

593
616

No. at risk
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4.2

5.6

1.4

1.2

3.5

2.3

2.9
4.6

0 1 2 3 4 5

NNT for 5 years=63

log-rank P=0.01

No. of patients with event: 4mg 266 (4.3%), 1mg 334 (5.4%) 

HR 0.81 (95% CI, 0.69-0.95), Cox P=0.01

Pitavastatin 1mg

Pitavastatin 4mg



Secondary Endpoint
Primary Endpoint plus Coronary Revascularization*

log-rank P=0.002
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1mg
4mg

No. at risk 0 1 2 3 4 5

6,214
6,199

Years

NNT for 5 years=41

No. of patients with event: 4mg 489 (7.9%), 1mg  600 (9.7%)

HR 0.83 (95% CI, 0.73-0.93), Cox P=0.002

: Excluding TLR for lesions treated at prior PCI*

Pitavastatin 1mg

Pitavastatin 4mg



Other Secondary Endpoints

Outcomes
1 mg

(n=6,214)

Death from any cause

CV death

MI

Ischemic stroke

Hemorrhagic stroke

Unstable angina requiring emergency 

hospitalization

Coronary revascularization (All)

Coronary revascularization (non-TLR)

Coronary revascularization (TLR)

No. of patients with event (%)

4 mg
(n=6,199)

260 (4.2)

112 (1.8)

72 (1.2)

83 (1.3)

30 (0.5)

90 (1.4)

626 (10.1)

356 (5.7)

319 (5.1)

207 (3.3)

86 (1.4)

40 (0.6)

84 (1.4)

43 (0.7)

76 (1.2)

529 (8.5)

277 (4.5)

276 (4.5)

HR(95% CI) P Value

0.81 (0.68-0.98)

0.78 (0.59-1.04)

0.57 (0.38-0.83)

1.03 (0.76-1.40)

1.46 (0.92-2.33)

0.86 (0.63-1.17)

0.86 (0.76-0.96)

0.79 (0.68-0.92)

0.88 (0.75-1.03)

0.03

0.09

0.004

0.84

0.11

0.34

0.008

0.003

0.12

14mg Better 1mg Better



Safety Outcomes

Event Pitavastatin 1 mg
(N=6,428)

Pitavastatin 4 mg 
(N=6,390)

P value

Adverse events — N (%)

Rhabdomyolysis 1 (0.0) 2 (0.0) 0.62

Muscle-complaints 45 (0.7) 121 (1.9) <0.001

New onset of diabetes mellitus 279 (4.3) 285 (4.5) 0.76

Laboratory test abnormalities — N (%)

Elevation of ALT, AST, or both ≥3ULN 174 (2.7) 187(2.9) 0.46

Elevation of CK ≥5ULN 40 (0.6) 42 (0.7) 0.83

Study drug discontinuation— N (%) 503 (8.1) 610 (9.8) <0.001



REAL-CAD vs. TNT
Trial REAL-CAD (n=13,054) TNT (n=10,001)

Race Japanese(100%) White(94.1%)

Age 68y 61y
DM/HT/Smoking 40%/75%/16% 15%/54%/13%

BMI 24 28

Baseline LDL-C <120 mg/dL (run-in) : 
88 mg/dL

<130 mg/dL (run-in) : 
98 mg/dL

Baseline HDL-C 50.7 mg/dL 47 mg/dL

Baseline TG 126 mg/dL 151 mg/dL
Coronary revascularization 83.5% 54%

Primary Endpoint CV death, non-fatal MI, 
non-fatal ischemic stroke,  

unstable angina 

CHD death
Nonfatal, non–procedure-related MI

Resuscitated cardiac arrest
Fatal or nonfatal stroke

Follow-up period [median] 3.9y 4.9y



Primary Endpoint

41

Moderate-Intensity Statin         vs.         High-Intensity Statin



REAL-CAD vs. TNT

42

Trial REAL-CAD (n=13,054) TNT (n=10,001)

Major Cardiovascular Event -19% -22%

CV death -22% -20%

Non-fatal MI -43% -22%

Safety

Adverse events 5.0% vs. 6.4% 5.8% vs. 8.1% 

Muscle Muscle-complaints
0.7% vs. 1.9% 

Treatment-related 
myalgia

4.7% vs. 4.8% 

New onset of diabetes 
mellitus

4.3% vs. 4.5% 10.0% vs. 10.0%

Elevation of ALT, AST, or 
both ≥3ULN

2.7% vs. 2.9% 0.2% vs. 1.2%

Study drug discontinuation 8.1% vs. 9.8% 5.3% vs. 7.2%



Deaths in Trials of More vs. Less LDL-c Lowering 
Therapy



LDL-c Lowering and Decreased CHD Risk
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Ethnicity Issues in Evaluation, Risk 
Decisions, and Treatment of ASCVD Risk 



Racial/ethnic issues in intensity of statin therapy & response to LDL-C 

lowering 

l Japanese patients may be sensitive to statin dosing. In an open-label,
randomized primary- prevention trial, Japanese participants had a reduction in
CVD events with low-intensity doses of pravastatin as compared with placebo
(S4.5.1- 33)

l In a secondary prevention trial, Japanese participants with CAD benefitted
from a [moderate-intensity] dose of pitavastatin (S4.5.1-34)

l Using a lower statin intensity in Japanese patients may give results similar to
those seen with higher intensities in non- Japanese patients

2018 ACC/AHA Guideline on the Management of Blood Cholesterol

2018 ACC/AHA Guideline on the 
Management of Blood Cholesterol
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Statin Associated Side Effects (SASE)



JAMA. 2011;305(24):2556-2564



Statin Associated Side Effects (SASE)



Study population IGT

Primary endpoints Cumulative incidence of diabetes
Secondary endpoints Incidence of any cardiovascular disease , etc

Study drug Pitavastatin 1-2mg/day vs Control
Target No. of patients 1,240 （620 in each group）
Study period Apr.1 2004～MAR. 31, 2015(registration until Mar.31 2010)
Principal investigator Prof. Takashi Kadowaki （Tokyo university）

<2 months 60months（max.108 months）<6months

Lifestyle intervention alone
IC Rando-

mized
Screening

Lifestyle intervention＋Pitavastatin 1-2mg/day

J-PREDICT
Japan PREvention Trial of Diabetes by PItavastatin in Patients 
With Impaired GluCose Tolerance

Pre-
screening

Open-label, randomized, parallel-group comparison study

Diabetol Int (2011) 2: 134-140
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Take Home Messages
� Know your patients and understand the risks of the 

population your are treating
� In patients with high risk or very high risk clinical ASCVD, 

reduce LDL-c with high-intensity statin therapy or 
maximally tolerated statin therapy is recommended.

� Ethnicity issues impact on risk decisions and treatment of 
ASCVD risk 
� Current pooled cohort equations may overestimate risk in 

East Asians 
� Japanese patients may be sensitive to statin dosing.

� Real-CAD trial demonstrated Japanese participants with 
CAD benefitted from a moderate-intensity doses of 
pitavastatin. 


