Intensifying Statin Therapy on Diabetic
Dyslipidemia to Maximize Cardiovascular
Risk Reduction
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Table 3  Prevalence of hyperlipidemia in Taiwan based on various populations.

Author, year Study period Study design and Definition Men (%) Women (%)
participants
Pan and Chiang, 19957  1991-1993 Ju-Dung, n = 77,789, Total cholesterol > 240 mg/dL  9—13 7—18
age >35y
1991-1993 Pu-Tzu, n = 45,018, Total cholesterol > 240 mg/dL  7—18 5—=17
age >35y
1990 National survey, Triglycerides > 200 mg/dL 12.0 7.0
age 35—64y
Chang et al, 2002 2002 National survey, n = 5643, Total cholesterol > 240 mg/dL 12.6 24.4
age >45y or on medication
Triglycerides > 200 mg/dL or  12.3 11.9
on medication
LDL-C =160 mg/dL 14.8 17.2
HDL-C < 35 mg/dL 14.4 9.5
Chien et al, 2005"° 1990—-1991 Chin-Shan, n = 3605, Total cholesterol = 240 mg/dL  14.1 19.8
age >35y
Triglycerides > 200 mg/dL 14.4 12.0
HDL-C < 40 mg/dL 36.5 27.0
LDL-C = 160 mg/dL 24.7 31.5
Pan et al, 2011° 1993—1996 National survey, age =19y Total cholesterol > 240 mg/dL 10.2 11.2
2005—2008 Total cholesterol = 240 mg/dL  12.5 10.0
1993-1996 Triglycerides > 200 mg/dL 13.4 6.1
2005-2008 Triglycerides > 200 mg/dL 20.8 7.9

HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol.

Li, et al. J Formos Med Assoc. 2017; 116(4):217-248.



NHI dataset of ambulatory care claims
September 1, 1998 — April 30", 2006
(25,571,985 claims, patient count = 5,664,816)

Patients with adult DM
( patient count = 151,070)

|

Patients with adult DM and hyperlipidemia
(patient count = 21,775)

Exclusion:
Repeated sampled data®
(patient count = 108) Prevalence of
Patients with adult [‘Z;M and hyperlipidemia hyperl | pldem 1a In adu It DM
(patient count = 21,667) =~ 14 4%

Lin, et al. Journal of the Chinese Medical Association. 2012; 116(4):567-572.
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Articles

Primary prevention of cardiovascular disease with
atorvastatin in type 2 diabetes in the Collaborative
Atorvastatin Diabetes Study (CARDS): multicentre
randomised placebo-controlled trial

Helen M Colhoun, D John Betteridge, Paul N Durrington, Graham A Hitman, H Andrew W Neil, Shona ] Livingstone, Margaret ] Thomason,

Michael | Mackness, Valentine Charlton-Menys, John H Fuller, on behalf of the CARDS investigators™

>

Lancet 2004; 364: 685-96
See Comment page 641



Placebo (n=1410) Atorvastatin (n=1428)

Demographics

Age (years) 61-8 (8-0) 61-5(8-3)
Age <60 years 529 (38%) 558 (39%)
Age 60-70years 708 (50%) 703 (49%)
Age =70 years 173(12%) 167 (12%)
Women 453 (32%) 456 (32%)
White ethnic origin 1326 (94%) 1350 (95%)
Diabetes duration (years) 7-8(6-33) 7-9(6-36)
Lipids

Total cholesterol (mmaol/L) 5-35 (0-82) 5-36 (0-83)
LDL-cholesterol {(mmaol/L) 3-02 (0-70) 3-04(0-72)
HDL-cholesterol (mmal/L) 1-42 (0-34) 1-39(0-32)
Median (IQR) triglyceride (mmeol/L)  1-67 (1-17-2-40) 1-70 (1-20-2-40)
Mon-HDL cholesterol 393 (0-82) 3-96 (0-82)
Apolipoprotein A1 (mg/L) 1530 (294) 1530(271)
Apolipoprotein B (mg/L) 1150 (241) 1170 (243)

Baseline LDL = 116 mg/dl
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Primary endpoint

Acute coronary events

Cnmna?i
revasculansation

Stroke
Secondary endpoint
Death from any cause

Any acute cardiovascular
disease event

Number of patients with

an event (%)

Placebo

127 (9:0%)
77 (5-5%)

34 (2-4%)

39 (2-8%)

82 (5-8%)

185 (13-4%)

Atorvastatin
10mg
83 (5-8%) +
51 (3-6%) —
24 (1-7%) n
21 (1-5%) -
61 (4-3%) ——
134 (9-4%) _._

1 1 I
02 04 06 08 10 1.2

Hazard ratio (95% Cl) p

0-63 (0-48-0-83) 0-001
0-64 (0-45-0-91)
0-69 (0-41-1-16)

0-52 (0-31-0-89)

072 (0-52-1-01) 0059

0-68 (0-55-0-85) 0-001




Table 10.2—Recommendations for statin and combination treatment in adults
with diabetes

ASCVD or
10-year ASCVD Recommended statin intensity® and combination
Age risk =20% treatment®
<40 years No Nonet
Yes High
® |[n patients with ASCVD, if LDL cholesterol =70
mg/dL despite maximally tolerated statin dose,
consider adding additional LDL-lowering therapy
(such as ezetimibe or PCSK9 inhibitor)#
=40 years No Moderatet
Yes High

® [n patients with ASCVD, if LDL cholesterol =70
mg/dL despite maximally tolerated statin dose,
consider adding additional LDL-lowering therapy
(such as ezetimibe or PCSK9 inhibitor)




Table 10.3—High-intensity and moderate-intensity statin therapy*

High-intensity statin therapy
(lowers LDL cholesterol by =50%)

Moderate-intensity statin therapy
(lowers LDL cholesterol by 30-50%)

Atorvastatin 40-80 mg
Rosuvastatin 2040 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg

Lovastatin 40 mg

Fluvastatin XL 80 mg
Pitavastatin 2—-4 mg

*Once-daily dosing. XL, extended release.



~

Profumo et al. Curr Top Med Chem. 2014;14(22):2542-51.
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Table 1| Percentage reduction in plasma LDL-C level with PCSK9-inhibitor therapy

PCSK9 Dosing Reduction in plasma LDL-C level with PCSK9 inhibition
Ldleifes: As Added In patients In patients with In patients with
monotherapy tostatin with statin heterozygous @ homozygous
therapy intolerance FH FH
Evolocumab 140mgevery 2weeks 55-57%" 63-75%'  55-56%"" 60-66%" 31%'
or 420mg monthly
Alirocumab  75mgevery 2weeks,  47%" 46-51%"""" 45%" 58%" ND

increased to150 mgq if

LDL-C level 270 mg/dl
300mgevery 4weeks  59%* 56%" ND ND ND

150mgevery 2weeks ND 62%"" ND 39%" ND
FH, familial hypercholesterolaemia; LDL-C, LDL cholesterol; ND, no data.

Sabatine. Nat Rev Cardiol. 2019; 16(3):155-165.



Table 2 | Effect of high-intensity statin therapy and PCSK9-inhibitor therapy on levels of clinical plasma parameters

Therapy LDL-C HDL-C  Triglyceride  Apolipoprotein Lipoprotein High-sensitivity
level level level B level (a) level CRP level

High-intensity statin =~ | 50-60%  15-10% | 25-35% 1 40-50% /1 1 ~35%

Ezetimibe 120-25% <« 1 5-10% 1 15-20% 1~10% 1 15-20%

PCSK9 inhibitor 1 ~60% 15-10% | ~15% 1 ~50% 1 ~25% -

CRP, C-reactive protein; HDL-C, HDL cholesterol; LDL-C, LDL cholesterol.

Sabatine. Nat Rev Cardiol. 2019; 16(3):155-165.



Table 3| Summary of the placebo-controlled cardiovascular outcome trials on PCSK9 inhibitors

PCSK9
inhibitor

Trial
name

Evolocumab  FOURIER

Alirocumab ODYSSEY

Dutcomes

Bococizumab SPIRE-1

Bococizumab SPIRE-2

Number Type of
of patients
patients

27,564 Patients with
MI, stroke or
FAD

Patients with
history of
ACS

18924

16,817 Patientsin
secondary
prevention
of CVD
(84%) or
high-risk
patients
inprimary
prevention

of CVD (16%)

Patientsin
secondary
prevention of
CVD(B4%) or
high-risk
patients
inprimary
prevention of
CVD(16%)

10,621

Time from Patients Baseline Dosing

Ml or receiving LDL-C
stroke high- level
intensity (mg/dl)
statin
therapy
(%)
~3 years 69 92
452 weeks 89 &7
(median
2.6 months)
NA 92 94
A 73 134

Mean Median
of PCSK9 absolute follow-
inhibitor reduction up

in plasma

LDL-C

level (mg/

di)
140mg every 56 22 years
2 weeks or
420mg every
dweeks
T5mg or 3748 28years
150 myg every
2 weeks
ititrated to
achieve LDL-C
25-50 mg/dl)

150 mgevery 54 7 months
Zweeks

(titrated down

if plasma

LDL-C level

<10 mg/dl)

150mgevery 67 12 months
2 weeks

(titrated down

if plasma

LDL-C level

<10 mg/dl)

DOutcomes Refs
{primary end

point and main
secondary end

point)

1034

CV death,

M, stroke,
hospitalization
for unstable
angina or
coronary
revascularization:
HE 0.85 (95%
C10.79-092);
CV death, M|
or stroke: HR
0.80(95% Cl
0.73-0.88)

CHD death, MI,
ischaemic stroke
or hospitalization
for unstable
angina: HR
0.85(95% Cl
0.78-0.93)

CV death, MI,
stroke or urgent
revascularization:

HR 0.99(95% CI
0.80-1.22)

540

4144

4344

CV death, MI,
stroke or urgent
revascularization:
HR 0.79(95% CI
0.65-0.97)

ACS, acute coronary syndrome; CHD, eoronary heart disease; CV, cardievascular; CVD, cardiovascular disease: M1, myocardial infarction; NA, not available; PAD,
peripheral artery disease.*From 12 to 48 months,

Sabatine. Nat Rev Cardiol. 2019; 16(3):155-165.
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Martin-Timon, et al. EMJ Diabet. 2018; 6(1):53-61.

Drug Total cholesterol LDL cholesterol HDL cholesterol Triglycerides
Metformin J & J <1 J &
Gliclazide d x4 L3 J
Glimepiride < < <1 A yrd
Pioglitazone ’[‘ & ’[‘ J,
Sitagliptin > < <1 —
Saxagliptin < <~ < 4
Vildagliptin — > <1 4
Linagliptin 4 \ x4 \ x4 A g
Dapaglifiozin | € 1 <1 <1 J &
Canagliflozin T T T T
Empagliflozin < T < T 4 T <
Exenatide J & <1 <1 J
Liraglutide g & | (small, dense LDL) | © J

J, Decrease \l, € Slight decrease €= No change &= ’]‘ Slight increase ']* Increase
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Table 9 Lipid recommendations for diabetic patients.

Recommended Target Individuals who should be targeted for Risk assessment algorithm
lipid modification
LDL-C: 1. All diabetic patients aged =40 y ASCVD risk factors include:
2. Diabetic patients aged <40 y
- Without CVD: < 100 mg/dL who have overt ASCVD or - High blood pressure
- With CVD: < 70 mg/dL or ASCVD risk factors - Smoking
30—40% reduction - Overweight and obesity

- Family history of premature ASCVD
TG = 150 mg/dL
HDL-C:
Men: > 40 meg/dL
Women > 50 mg/dL

ASCVD — atherosclerotic cardiovascular disease; HDL-C — high-density lipoprotein cholesterol; LDL-C — low-density lipoprotein
cholesterol; TG — triglyceride.
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ESC/EAS GUIDELINES
@ESC

European Heart Journal (2020) 41, 111188 .e5C G{,rﬁ-?

European Society doi:10.1093/eurheartj/ehz455 >
of Cardiclogy

2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce

cardiovascular risk

The Task Force for the management of dyslipidaemias of the
European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS)



Treatment goal
for LDL-C

3.0 mmol/L
(116 mg/dL)

1.8 mmol/L
70 mg/dL
& >50% A
reduction
from
baseline | 4 mmol/L

(55 mg/dL)

* SCORE <1%

* SCOREz1% and <5%

* Young patients (T 1DM <35 years;
T2DM <50 years) with DM duration
<10 years without other risk factors

* 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 =180/1 10 mmHg

* FH without other major risk factors

* Moderate CKD (eGFR 30-59 mL/min)

duration =10 years or other additional risk factor

‘\\ / * DM w/o target organ damage, with DM

* ASCVD (clinical/imaging)

» SCORE =10%

« FH with ASCVD or with another
major risk factor

« 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




“The lower LDL, the better.”

...... for ALL?



Fhe NEW ENGLAND JOURNAL of MEDICINE

” ORIGINAL ARTICLE I|

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.,
Bjorn 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.



A Death from Any Cause

Patients without Coexisting

All Patients Conditions at Baseline
Smoking Smoking o
Physical activity Physical activity ®
Marital status Marital status ®
Glycated hemoglobin o Glycated hemoglobin o
[Lipid-lowering medication o |Estimated GFR o
Estimated GFR o ILipid-Iowering medication o
Body-mass index ® Body-mass index ®
Income o Income ®
Heart failure o Albuminuria ®
Coronary heart disease o Education ]
Systolic blood pressure o Systolic blood pressure o
Albuminuria e Immigrant e
Education ® Duration of diabetes o
Duration of diabetes o LDL cholesterol X
Immigrant ® Diastolic blood pressure
LDL cholesterol o |Blood-pressure medication I
Diastolic blood pressure
Blood-pressure medication I R
0.(;00 U.C!!US 0.[;10 0.015 0.020 0.000 0.(;05 0.[;10 0.615 0.[!'20 0.625
L ol

Increasing Importance

Increasing Importance



B Acute Myocardial Infarction
Patients without Coexisting

All Patients Conditions at Baseline
Glycated hemoglobin ® Glycated hemoglobin o
Systolic blood pressure @ | LDL cholesterol o
| LDL cholesterol ® | Systolic blood pressure o
Physical activity @ Smoking [
Smoking @ Physical activity ®
Duration of diabetes o Estimated GFR o
Estimated GFR [ Duration of diabetes ®
Income o Income o
Diastolic blood pressure @ Diastolic blood pressure o
Heart failure ® Marital status @
Blood-pressure medication @ Education o
Marital status @ Blood-pressure medication | @
Education ® Albuminuria
Albuminuria @ Immigrant
| Lipid-lowering medication | Lipid-lowering medication
Immigrant Body-mass index
Atrial fibrillation
Body-mass index
| | | T 1 R2 | | | | 1 R2
0.000 0.005 0.010 0.015 0.020 0.000 0.005 0.010 0.015 0.020
- -

Increasing Importance Increasing Importance



C Stroke

Patients without Coexisting

All Patients Conditions at Baseline

Glycated hemoglobin o Glycated hemoglobin o
Systolic blood pressure ® Systolic blood pressure o

Duration of diabetes o Physical activity o

Physical activity ® Duration of diabetes ®

Atrial fibrillation [ Income o

Income [ Smoking ®

Marital status o Marital status o

Smoking ® ILipid-Iowering medication ®

Estimated GFR o Estimated GFR o
[Lipid-lowering medication ® |Blood-pressure medication o

Blood-pressure medication o Diastolic blood pressure ®
|LDL cholesterol o ILDL cholesterol ®

Diastolic blood pressure ) Education )

Body-mass index o Albuminuria o

Heart failure o Body-mass index e

Albuminuria o Immigrant o

Education o

mmigrant |P | | 1 RZ | | 1 R?

0.000  0.005 0.010 0.015 0.000 0.005 0.010 0.015
- .

Increasing Importance

Increasing Importance



D Heart Failure

Patients without Coexisting

All Patients Conditions at Baseline

Atrial fibrillation ® Body-mass index @
Body-mass index ® Glycated hemoglobin @
Physical activity o Physical activity @
Estimated GFR ® Smoking ®
Glycated hemoglobin ® Duration of diabetes o
Coronary heart disease ® Income ®
Income ® Marital status ®
Duration of diabetes ® Estimated GFR o
Blood-pressure medication ® Systolic blood pressure ®
Systolic blood pressure Blood-pressure medication | @
Diastolic blood pressure Diastolic blood pressure ®
Marital status Albuminuria [ ]
Smoking ® Education @
Education ® |Lipid-lowering medication |®

| Lipid-lowering medication |®@ | [LDL cholesterol »®
Albuminuria ® Immigrant

| LDL cholesterol ® | T
mmigrant q| | l 1 R? | | T T 1 R2

0.000 0.010 0.020 0.030 0.00 0.01 0.02 0.03 0.04
- -

Increasing Importance

Increasing Importance



B Acute Myocardial Infarction

A Death from Any Cause
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Conclusion

* Evidences support that active and sustained LDL-lowering

management is beneficiary for patients with T2DM

* “The lower LDL, the better” theory might be outcome-

specific.

 Further investigations are required to identify the eligible

population for extreme-low LDL target.



Thanks for your attention!



