Statins in Diabetes




Introduction

The burden of Type 2 diabetes (T2D) is increasing
exponentially in the world with an alarming rise in
developing countries.
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Available at http://www.who.int/mediacentre/factsheets/fs312/en/ accessed on 01-07-2019
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Dyslipidemia Prevalence in India

Study Year Sample Prevalence (%)
reported size Men Women

Indian Industrial Population Surveillance Study 2006 10,442 25.1 -
India Migration Study: Rural 2010 1,983 21.1 27.8
ICME IDSP: Urban 2010 15,223 31.7 328
ICME IDSP: Rural 2010 13,517 19.5 264
ICME IDSP: Perturban/Urban Slum 2010 15,751 18.1 234
Indian Women's Health Study: Urban 2013 2,008 - 27.7
Indian Women's Health Study: Rural 2013 2,616 - 13.5
India Heart Watch 2014 6,123 25.1 249
ICME INDIAB Study 2014 2,042 139

IDSE: Integrated Disease Surveillance Project

Enas EA et al. The Lipid Association of India Expert Consensus Statement 2016: ] Clin Prev Cardiol 2016;5:62-6



Cardiovascular disease and Diabetes

» Cardiovascular disease (CVD) is the primary cause of mortality and
morbidity in diabetes

» Managing risk factors for CVD in patients with diabetes reduces both.

Poor Diet = ——

Type 2 Diabetes Mellitus —’ 0
Smoking —
Obesity — I

Newman, ].D. et al. ] Am Coll Cardiol. 2017;70(7):883-93.




How to estimate total cardiovascular risk?

The SCORE (SyStematiC Recommendation for how to estimate cardiovascular risk
Coronary Risk Estimation)
charts are used. Recommendation Class® | Level® | Refe
Total CV risk estimation, using a risk
. ] estimation system such as SCORE, is
S C O RE, Whl Ch estimates the recommended for adults >40 years
. . of age, unless they are automatically
10 year rlSk Of fatal CVD’ 1S categorised as being at high-risk or I 11,25
reco mmende d fO r rlsk very high-risk based on documented
CVD, DM (>40 years of age), kidney
assessment disease or highly elevated single risk
factor (Table 5).

Can aSSlSt mn maklng loglcal CV = cardiovascular; DM = diabetes mellitus; SCORE = Systematic Coronary
management decisions and S
*Class of recommendation.

may help to aVOld bOth under' 5l evel of evidence.
and over treatment. Reference(s) supporting recommendations.

2016 ESC/EAS Guidelines Catapano AL et al. Atherosclerosis. 2016 Sep 1. pii: $0021-9150(16)31267-9



SCORE chart: 10 year risk of fatal cardiovascular

disease in populatio@igh CVD risk

| Nonsmoker | |  Smoker | Age | Non-smoker | |  Smoker |
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Relative risk chart

Chart may be used to show younger people at low absolute risk that,
relative to others in their age group, their risk may be many times
higher than necessary.

Help to motivate decisions about avoidance of smoking, healthy
nutrition and exercise, as well as flagging those who may become
candidates for medication
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Please note that this chart shows RELATIVE not absolute risk. Risks are RELATIVE to 1 in the bottom left.
Thus a person in the top right hand box has a risk that is 12 times higher than a person in the bottom left.



Systolic blood pressure

Illustration of the risk age concept.

| Non-smoker | | Smoker | Age | Nonsmoker | | Smoker |
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2016 ESC/EAS Guidelines Catapano AL et al. Atherosclerosis. 2016 Sep 1. pii: S0021-9150(16)31267-9



ASCVD risk categories

Risk category Conventional risk markers Non-conventional risk markers (optional)
Very high risk = Pre-existing ASCVD « None
» Diabetes with-
- evidence of end organ damage
- =2 other major ASCVD risk factors
» Familial homozygous hypercholesterolemia

High risk: (>15% risk of ASCVD death, e 23 major ASCVD risk factors.” » CAC score 2300 Agatston units
MI or stroke over a period of 10 years) . Djabetes with 0-1 other major ASCVD risk factors = Non-stenotic carotid plaque
and no evidence of end organ damage » Lp(a) =50 mg/dL

= CKD stage 3Bor4

= Familial hypercholesterolemia (other than
familial homozygous hypercholesterolemia)

= Extreme of a single risk factor
- e.g. LDL-C =190 mg/dL, strong family history
of premature ASCVD, heavy smoker

Moderate risk: (3-15% risk of ASCVD = 2 major ASCVD risk factors.” » CAC score 100-299 Agatston units

death, MI or stroke over a period of 10 » Increased carotid intima media thickness

years) (CIMT) or aortic pulse wave velocity (FWV)
« Lp(a) 2049 mg/dL
+ Metabolic syndrome

Low risk’”; (<0% risk of ASCVD death, 0-1 major ASCVD risk factors MNone

MI or stroke over a period of 10 years)

“Estimation of lifetime ASCVD risk should be performed in these individuals and if the estimated risk is 230%, the person should be categorized
as being at ‘moderate risk’.

Iyengar SS et al. Lipid Association of India Expert Consensus Statement on Management of Dyslipidemia in Indians 2016: Part 1 -
Executive summary] Clin Prev Cardiol 2016;5:51-61 Atherosclerotic cardio vascular disease (ASCVD)



Patients requiring
ASCVD risk assessment

"Very high risk'
® Pre-existing ASCVD, Or
= Diabetes with =2 other
major ASCVD risk

factors or evidence of
target organ damage, Or

= Familial homozygous
hypercholesterolemia

‘High risk’ . Low risk’
=3 major ASCVD risk Count number of major Estimate

factors® * ASCVD risk factors* * 0-1 major * lifetime
Or Look for other high-risk ASCVD risk ASCVD risk
=1 other high-risk features®

features® factor®

=1 moderate-risk
non-conventional
risk factors®

> 1 moderate-risk
non-conventional
risk factors’

= 30% lifetime
ASCVD risk

‘Moderate risk’

2 major ASCVD
risk factors’

*Major ASCVD risk SOther high-risk features *Moderate-risk
factors 1. Diabetes with 0-1 other major non-conventional risk
1. Age > 45 years in males ASCVD risk factors and no s
- evidence of target organ -
and = 55 years in damage 1. Coronary calcium score
temales 2. CKD stage 3B or 4 100-299
2.Family history of 3. Familial 2. Increased carotid IMT
premature ASCVD {‘hYPe;dw_l?:lt‘ﬂ"ﬂeﬂﬁﬁ (other or aortic pulse wave
. an familial homozygous o
3. Curre_nt agarette hypercholesterolemia) VE ocity . 5
smoking or tobacco use | |4 Fxireme of single risk factor 3. Lipoprotein (a) 20-49
4. High blood pressure 5. Coronary calcium score = 300 mg/dL
_ 6. Non-stenotic carotid plaque 4. Metabolic svndrome
5 Low HDL-C 7. Lipoprotein (a) = 50 mg/dL yﬂ

Iyengar SS et al. Lipid Association of India Expert Consensus Statement on Management of Dyslipidemia in Indians 2016: Part 1 -
Executive summary] Clin Prev Cardiol 2016;5:51-61



The multifaceted approach

Primary Prevention of CVD Events in Patients With T2D

SBP Lifestyle +

Aspirin (28)* <140 mm Hg (40)" Nutrition (15) Lifestyle Tx (5)* Medical Tx (7)"

 Studies suggest that -
multifactorial . £
interventions targeting % o
several important risk :
factors simultaneously ¢
result in greater CV risk N
factor control. 2
60

M Pharmacologic | Physiologic [ Lifestyle

CVD events are defined as cardiovascular death, myocardial infarction, or stroke and: *all-cause mortality; trevascularization or amputation;
thospitalization for angina. Cl = confidence interval; CVD = cardiovascular disease; SBP = systolic blood pressure; T2D = type 2 diabetes;
TX = treatment.

Newman, ].D. et al. ] Am Coll Cardiol. 2017;70(7):883-93.



ESTABLISHED ASCVD OR CKD

A

2018 ADA and EASD Consensus Statement

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

2

IF HbA,  ABOVE TARGET PROCEED AS BELOW
NO

!

\’

WITHOUT ESTABLISHED ASCVD OR CKD

T0 AVOID
CLINICAL INERTIA
REASSESS AND
MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)

Consider the addition of SU¢ OR basal insulin:
« Choose later generation SU with lower risk of hypoglycaemia

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

ASCVD PREDOMINATES J J J
HF OR CKD PREDOMINATES
e L . COMPELLING NEED TO MINIMISE WEIGHT
PREFERABLY COMPELLING NEED TO MINIMISE HYPOGLYCAEMIA GAIN OR PROMOTE WEIGHT LOSS COST IS A MAJOR ISSUE*"*
SGLT2i with evidence of reducing
i wi HF and/or CKD progression in [ )
SGLT2i with s GFRD 3 o 6LP-1 RA with
GLP-1RA proven CVD § 1T ebri adequate DPP-4i GLP-1RA SGLT2 Lri] good efficacy SGLT2i SU 0"
with proven benefit', | fF--------- OR ---------1 . .
" . i J L for weight loss'
CVD benefit if eGFR If SGLT2i not tolerated or ¥ ¥ 4 ¥
adequate’ contraindicated or if eGFR less 1 HBA If HbA 1f HBA If HBA J’ J’
2 n 1 1c c i3
than adequate” add GLP-1 RA above target above target ahove target above target If HbA, above target If HbA, above target
with proven CVD benefit! ‘L J, ¢ 4’
4 . \ J \_ J
v ¢ GLP-1RA SGLT2i
[ If HbA,_above target ] [ If HbA, _above target ] S6LT2i sotrai R R . GLP-1RA with
OR OR DPP-4i DPP-4i S6LT2i good efficacy TZD" Su
TiD 1D OR OR for weight loss®
If further intensification is required or « Avoid TZD in the setting of HF TID GLP-1RA
patient is now unable to tolerate . ) :
6LP-1 RA and/or SGLTZi, choose Choose agents demonstrating CV safety: \l{ ‘l’ \1/ sl/ 4’
agents demonstrating CV safety: « Consider adding the uth:er class [ If HbA, above target ] If HbA, above target If HbA, above target
. i with proven CVD benefit
fg:: 'de;:dd';gI_tTh;lw_';: class « DPP-4i (not saxagliptin) in the setting J’ ‘l' ¢ ‘L J’
VD g r;:r 11 wifh proven of HF (if not on GLP-1 RA) [ Continue with addition of other agents as outlined above ] If triple therapy required or SGLT2i + Insulin lher?p.ny‘ hasal insulin with
opp f"? ' ©on 6LP-1 RA « Basal insulin’ T andlor GLP-1 RA not tolerated or lowest acquisition cost
JH ot OnBLE- . 5U contraindicated use regimen with OR
. ?;{5]?‘ insulin [ If HbA, above target ] lowest risk of weight gain « Consider DPP-4i DR SGLTZi with
. S ‘l’ | PREFERABLY lowest acquisition cost"

« Consider basal insulin with lower risk of hypoglycaemia’

¥

1. Proven CVD benefit means it has label indication of reducing CVD events. For GLP-1 RA strongest
evidence for liraglutide > semaglutide > exenatide extended release. For SGLT2i evidence
modestly stronger for empagliflozin > canagliflozin.

2. Be aware that SGLT2i vary by region and individual agent with regard to indicated level of eGFR
for initiation and continued use

3. Both empagliflozin and canagliflozin have shown reduction in HF and reduction in CKD
progression in CVOTs

. Low dose may be better tolerated though less well studied for CVD effects
. Choose later generation SU with lower risk of hypoglycaemia

. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin

. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide

- e 3 o en

priority to avoid weight gain or no weight-related comorbidities)

. If no specific comorbidities (i.e. no established CVD, Low risk of hypoglycaemia and lower

10. Consider country- and region-specific cost of drugs. In ssme countries TZ0s relatively mare

6. Degludec or 1@ B: Avederigan Miabletes Association (ADA) ardirenEdi-6 et fesgociation for the Study of Diabetes (EASD) Diabetologia 2018,61:2461-2498

If DPP-4i not tolerated or
contraindicated or patient already on
GLP-1RA, cautious addition of:

+ SU® » TZD° » Basalinsulin




Dyslipidemia Management in Patients with
Diabetes



Relationship between LDL-C and CV Event Rate
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Jones PH et al. Comparison of the efficacy and safety of rosuvastatin versus atorvastatin, simvastatin, and pravastatin across doses (STELLAR*
Trial) Am T Cardinl 2002:-07:-152-160



Meta-Analysis of Intensive Statin Therapy

Coronary Death or Any

Cardiovascular Event

Coronary Death or Ml

Cardiovascular Death

Non-Cardiovascular
Death

Total Mortality

Stroke

0.5

All Endpoints

Odds Ratio (95% CI) Reduction

Odds

Event Rates
No./Total (%)

High Dose

Std Dose

OR, 0.84
96% Cl, 0.80-0.89

P=.0000000000006

OR, 0.84
95% CI, 0.77-0.91
p=0.00003

OR, 0.88
95% CI, 0.78-1.00
p=.064

OR, 1.03
95% CI, 0.88-1.20
p=0.73

OR, 0.94
95% Cl, 0.85-1.04
P=0.20

OR0.82
95% CI, 0.71-0.96

2.5

3972/13798
(28.8)

1097/13798
(8.0)

462/13798
(3.3)

340/13798
(2.5)

808/13798
(5.9)

316/13798
(2.3)

4445113750
(32.3)

1288/13750
(9.4)

520/13750
(3.8)

331/13750
(2.4)

857/13750
(6.2)

381/13750
(2.8)

High-dose statin better

High-dose statin worse




ASCVD risk categories

Risk category Conventional risk markers Non-conventional risk markers (optional)
Very high risk = Pre-existing ASCVD « None
» Diabetes with-
- evidence of end organ damage
- =2 other major ASCVD risk factors
» Familial homozygous hypercholesterolemia

High risk: (>15% risk of ASCVD death, e 23 major ASCVD risk factors.” » CAC score 2300 Agatston units
MI or stroke over a period of 10 years) . Djabetes with 0-1 other major ASCVD risk factors = Non-stenotic carotid plaque
and no evidence of end organ damage » Lp(a) =50 mg/dL

= CKD stage 3Bor4

= Familial hypercholesterolemia (other than
familial homozygous hypercholesterolemia)

= Extreme of a single risk factor
- e.g. LDL-C =190 mg/dL, strong family history
of premature ASCVD, heavy smoker

Moderate risk: (3-15% risk of ASCVD = 2 major ASCVD risk factors.” » CAC score 100-299 Agatston units

death, MI or stroke over a period of 10 » Increased carotid intima media thickness

years) (CIMT) or aortic pulse wave velocity (FWV)
« Lp(a) 2049 mg/dL
+ Metabolic syndrome

Low risk’”; (<0% risk of ASCVD death, 0-1 major ASCVD risk factors MNone

MI or stroke over a period of 10 years)

“Estimation of lifetime ASCVD risk should be performed in these individuals and if the estimated risk is 230%, the person should be categorized
as being at ‘moderate risk’.

Iyengar SS et al. Lipid Association of India Expert Consensus Statement on Management of Dyslipidemia in Indians 2016: Part 1 -
Executive summary] Clin Prev Cardiol 2016;5:51-61 Atherosclerotic cardio vascular disease (ASCVD)



Patients requiring
ASCVD risk assessment

"Very high risk'
® Pre-existing ASCVD, Or
= Diabetes with =2 other
major ASCVD risk

factors or evidence of
target organ damage, Or

= Familial homozygous
hypercholesterolemia

‘High risk’ . Low risk’
=3 major ASCVD risk Count number of major Estimate

factors® * ASCVD risk factors* * 0-1 major * lifetime
Or Look for other high-risk ASCVD risk ASCVD risk
=1 other high-risk features®

features® factor®

=1 moderate-risk
non-conventional
risk factors®

> 1 moderate-risk
non-conventional
risk factors’

= 30% lifetime
ASCVD risk

‘Moderate risk’

2 major ASCVD
risk factors’

*Major ASCVD risk SOther high-risk features *Moderate-risk
factors 1. Diabetes with 0-1 other major non-conventional risk
1. Age > 45 years in males ASCVD risk factors and no s
- evidence of target organ -
and = 55 years in damage 1. Coronary calcium score
temales 2. CKD stage 3B or 4 100-299
2.Family history of 3. Familial 2. Increased carotid IMT
premature ASCVD {‘hYPe;dw_l?:lt‘ﬂ"ﬂeﬂﬁﬁ (other or aortic pulse wave
. an familial homozygous o
3. Curre_nt agarette hypercholesterolemia) VE ocity . 5
smoking or tobacco use | |4 Fxireme of single risk factor 3. Lipoprotein (a) 20-49
4. High blood pressure 5. Coronary calcium score = 300 mg/dL
_ 6. Non-stenotic carotid plaque 4. Metabolic svndrome
5 Low HDL-C 7. Lipoprotein (a) = 50 mg/dL yﬂ

Iyengar SS et al. Lipid Association of India Expert Consensus Statement on Management of Dyslipidemia in Indians 2016: Part 1 -
Executive summary] Clin Prev Cardiol 2016;5:51-61



Intervention strategies as a function of total CV risk
and LDL-C level

Total CV LDL-C levels
risk 155 19
(SCORE) <70 mg/dL | 70 to < 100 mg/dL | 100 to < 155 mg/dL mtg /;L L >190 mg/dL
%
Lifestyle
No lipid No lipid No lipid No lipid intervention,
<1 . . . . . . . . . .
intervention intervention intervention intervention consider drug if
uncontrolled
Class/Level I/C 1/C 1/C 1/C Ila/A
Lifestyle Lifestyle Lifestyle
>1to<5 No lipid No lipid intervention, intervention, intervention,
- intervention intervention consider drug if consider drug if consider drug if
uncontrolled uncontrolled uncontrolled
Class/Level I/C 1/C Ila/A Ila/A I/A
Lifestvle Lifestyle Lifestyle Lifestyle
>5to<10, |No lipid . y . intervention and intervention and intervention and
. . . . intervention . . .
or hlgh risk |intervention . % concomitant drug concomitant drug concomitant drug
consider drug - - ) ) . .
intervention intervention intervention
Class/Level | lia/a I R
Lifestvle Lifestyle Lifestyle Lifestyle Lifestyle
=210 orvery |. y . intervention and intervention and intervention and  intervention and
] ) intervention . . . .
hlgh risk . " concomitant drug concomitant drug concomitant drug concomitant drug
consider drug . . . . . ) . -
intervention intervention intervention intervention
Class/Level Ila/A

2016 ESC/EAS Guidelines Catapano AL et al. Atherosclerosis. 2016 Sep 1. pii: 50021-9150(16)31267-9




ESC Recommendations for treatment of
dyslipidaemia in diabetes

Recommendations Class Level

In all patients with type I diabetes and in the presence of
microalbuminuria and/or renal disease, LDL-C lowering
(at least 50%) with statins as the first choice is | C
recommended irrespective of the baseline LDL-C
concentration.

In patients with type 2 diabetes and CVD or CKD, and in
those without CVD who are >40 years of age with one or
more other CVD risk factors or markers of target organ
damage, the recommended goal for LDL-C is <1.8 mmol /L
(<70 mg/dL) and the secondary goal for non-HDL-C is <2.6
mmol/L (<100 mg/dL) and for apoB is <80 mg/dL.

In all patients with type 2 diabetes and no additional risk
factors and/or evidence of target organ damage, LDL-C
<2.6 mmol/L (<100 mg/dL) is the primary goal. Non-HDL- I

C <3.4 mmol/L (<130 mg/dL) and apoB <100 mg/dL are
the secondary goals.

2016 ESC/EAS Guidelines Catapano AL et al. Atherosclerosis. 2016 Sep 1. pii: 50021-9150(16)31267-9



Dietary recommendations to lower LDL-C and
improve overall lipoprotein profile

sorbets, popsicles, fruit juice

To be preferred To be used with moderation | To be chosen occasionally in limited amounts
Cereals Whole grains Refined bread, rice and pasta, biscuits, Pastries, muffins, pies, croissants
corn flakes
Vegetables Raw and cooked vegetables Potatoes Vegetables prepared in butter or cream
Legumes Lentils, beans, fava beans, peas,
chickpeas, soybean
Fruit Fresh or frozen fruit Dried fruit, jelly, jam, canned fruit,

Sweets and sweeteners

Non-caloric sweeteners

Sucrose, honey, chocolate, candies

Cakes, ice creams, fructose, soft drinks

milk products, eggs

Meat and fish Lean and oily fish, Lean cuts of beef, lamb, pork or veal, Sausages, salami, bacon, spare ribs, hot dogs,
poultry without skin seafood, shellfish organ meats
Dairy food and eggs Skim milk and yogurt Low-fat milk, low-fat cheese and other |  Regular cheese, cream, whole milk and yogurt

Cooking fat and dressings Vinegar, mustard, Olive oil, non-tropical vegetable oils, Trans fats and hard margarines (better to avoid
fat-free dressings soft margarines, salad dressing, them), palm and coconut oils, butter, lard,
mayonnaise, ketchup bacon fat
Nuts/seeds All, unsalted (except coconut) Coconut
Cooking procedures Grilling, boiling, steaming Stir-frying, roasting Frying

2016 ESC/EAS Guidelines Catapano AL et al. Atherosclerosis. 2016 Sep 1. pii: 50021-9150(16)31267-9




Treatment goals and statin initiation thresholds
according to ASCVD risk categories

Risk category Treatment goal Consider drug therapy
LDL-C Non-HDL-C LDL-C Non-HDL- C
(mg/dL) (mg/dL) (mg/dL) (mg/dL)
Very high risk <50 <80 =2 =5
ery high 1is (preferably inall)  (preferably in all)
. _ >70 >100
Highisk <70 <100 (preferably inall)  (preferably in all)
Moderate risk <100 <130 >100 >130
Low risk <100 <130 >130° > 160"

"After an initial adequate non-pharmacological intervention for at least 3 months

Iyengar SS et al. Lipid Association of India Expert Consensus Statement on Management of Dyslipidemia in Indians 2016: Part 1 -
Executive summary] Clin Prev Cardiol 2016;5:51-61



ADA 2019 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 PCSKS9 inhibitor)#
=40 years No Moderatet
Yes High

e |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)

*In addition to lifestyle therapy.For patients who do not tolerate the intended intensity of statin, the maximally tolerated statin dose should
be used. tModerate-intensity statin may be considered based onrisk-benefitprofile andpresence ofASCVDrisk factors. ASCVD risk factors
include LDL cholesterol $100 mg/dL (2.6 mmol/L), high blood pressure, smoking, chronic kidney disease, albuminuria, and family history of
premature ASCVD. fHigh-intensity statin may be considered based on risk-benefit profile and presence of ASCVD risk factors.
#Adults aged,40 years with prevalent ASCVD were not well represented in clinical trials of non-statin-based LDL reduction. Before initiating
combination lipid-lowering therapy, consider the potential for further ASCVD risk reduction, drug-specific adverse effects, and patient preferences.

Standards Of Medical Care In Diabetes—2019 Diabetes Care. 2019 Jan;42(Suppl 1):S1-S205.



High-intensity and moderate-intensity
statin therapy

High-intensity statin therapy Moderate-intensity statin therapy
(lowers LDL cholesterol by =50%) (lowers LDL cholesterol by 30-50%)
Atorvastatin 40-80 mg Atorvastatin 1020 mg
Rosuvastatin 20—-40 mg Rosuvastatin 5=10 mg

Simvastatin 20-40 mg
Pravastatin 40—-80 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Pitavastatin 2-4 mg

Standards Of Medical Care In Diabetes—2019 Diabetes Care. 2019 Jan;42(Suppl 1):S1-S205.



Trial,

year
REVERSAL,
2004

ASTEROID,™
2006

METEOR, '
2007

ORION,'*
2008

SATURN,'#
2011

YELLOW, 4

2013

PRECISE-IVLIS, 4
2015

IVUS

Carotid
ultrasound

IVUS

NIRS
IVUS

IVUS

No. of
patients

502

307

954

1039

87

202

Duration

1.6 years

2 years

2 years

2 years

104 weeks

5-8 weeks

9-12 mths

LDL-C achieved
(mg/dL)
Atorvastatin 79;
Pravastatin 110

Fosuvastatin 60.5;
Placebo 130

Fosuvastatin 75;
Placebo 152

Fosuvastatin
5 mg 96;
Fosuvastatin
40 mg 57.7

Fosuvastatin 62.6;
Atorvastatin 70.2

Rosuvastatin 58.4;
Simwvastatin §1.9

Atorvastatin with
ezetimibe 63.2;
Atorvastatin alone
733

LDL-C/HDL-C
ratio

Atorvastatin 1.9;
Pravastatin 2.5

Rosuvastatin 1.3;
Flacebo 3.2

Rosuvastatin 1.5;
Flacebo 3.1

Mot available

Rosuvastatin 1.3;
Atorvastatin 1.5

Eosuvastatin 1.5;
Simvastatin 2.3

Primary endpoints

Intensive lipid lowering reduced progression
of coronary atherosclerosis as compared to less
intensive therapy.

There was significant reduction in all three
pre-specified IVUS measures of disease
burden (change in percent atheroma volume,
change in atheroma volume in the 10-mm sub-
segment with greatest disease severity at base
line and change in normalized total atheroma
volume for the entire coronary artery).

After two years, treatment with rosuvastatin
was associated with statistically significant
reduction in the rate of progression of CIMT
in overall carotid segments, while the placebo
group experience progression.

Subjects whose wall volume regressed (n=16)
had an on-treatment mean LDL-C of 69 mg/dL
(-56%), whereas subjects whose wall volume
progressed (n=19) had an LDL-C of 84 mg/dL
(-45%).

For the primary IVUS endpoint, the extent of
regression was similar for both the regimens
(P=0.17). However, for the secondary IVU5
endpoint, a greater degree of regression was
observed with rosuvastatin compared with
atorvastatin (P=0.01).

Aggressive lipid lowering therapy resulted in
significant reduction in the lipid component of
coronary atherosclerotic plaques as detected
by NIRS in a short time frame (6-8 weeks).

The absolute change in percent atheroma
volume of a select target segment of a
coronary artery from baseline to follow-up
(the primary efficacy outcome) was greater
with the dual lipid lowering strategy than with
atorvastatin alone.




Statins and Diabetes Risk

Several studies have reported a modestly increased risk of incident
diabetes with statin use which may be limited to those with diabetes

risk factors.
All Studies (n = 6)
No. Statins / No. Placebo / Study Estimate
Total (%) Total (%) (95% CI)
WOSCOPS 57/2999 (1.9) 82/2975 (2.8) | 0.69 (0.48, 0.96)
HPS 335/7291 (4.6) 293/7252 (4.0) 1.14 (0.98, 1.33)
ASCOT 154/3910 (3.9) 134/3863 (3.5) 1.14 (0.90, 1.43)
LIPID 172/3970 (4.3) 181/3967 (4.8) : 0.95(0.77,1.16)
CORONA 100/1771 (5.6) 88/1763 (5.0) 1.13 (0.86, 1.49)
JUPITER 270/8901 (3.0) 216/8901 (2.4) ' 1.25 (1.05, 1.49)
|
Combined 1088/28842 (3.8) 994/28751 (3.5) I RR =1.06 (0.93, 1.22) p=0.38
; i
Statin Better Statin Worse

Rajpathak SN et al. Diabetes Care 2009;32:1924—-1929



Statins and risk of incident diabetes: a collaborative
meta-analysis of randomised statin trials

13 statin trials with 91 140 participants, of whom 4278 (2226
assigned statins and 2052 assigned control treatment) developed
diabetes during a mean of 4 years.

Statin therapy was associated with a 9% increased risk for incident
diabetes (odds ratio [OR] 1.09; 95% CI 1.02-1.17), with little
heterogeneity (I1(2)=11%) between trials.

Treatment of 255 (95% CI 150-852) patients with statins for 4 years
resulted in one extra case of diabetes.

Sattar N et al. Lancet. 2010 Feb 27;375(9716):735-42.



Conclusion

Statins provide risk reduction in a wide range of patients with diabetes
who either have established CVD or are at high risk of developing
atherothrombosis.

National and International guidelines recommendations: All patients
with diabetes and established CVD should be prescribed a statin unless
contraindicated.

Lifestyle modification should be addressed emphatically to help reduce
the incident diabetes risk from statins as well as overall CVD risks.

The clear benefits of statins on CVD likely outweigh any potential
detrimental effects on glucose metabolism and diabetes risk.

Diabetes Care. 2019 Jan;42(Suppl 1):S1-S205.

Davies JM et al. Diabetologia 2018,61:2461-2498
Rajpathak SN et al. Diabetes Care 2009;32:1924-1929
Subedi et al. Diabetes Spectrum 2013;26(3):156-164
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