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Managing Lipid targets is like Driving on a Difficult Terrain ? 



Lipid Lowering in ASCVD



Why Lipid Lowering ? 

▪ 33% of STEMI die within 24 hours of index event 

▪ 15% of Unstable Angina die within 30 days 

▪ LDL-C is  a known modifiable risk factor: 

reduces cardiovascular morbidity and mortality 

in patients with ASCVD including ACS 



PAR = population attributable risk, adjusted for all risk factors. 
INTERHEART: 9 modifiable factors account for 90% of first-MI risk worldwide, N = 15,152 patients and 14,820 controls in 52 countries.1

*Proportional reduction in population disease that would occur if exposure to a risk factor were reduced to an alternative ideal exposure scenario (eg. no tobacco use).2

Yusuf S, et al. Lancet. 2004:364;937-952. 2. World Health Organization. https://www.who.int/healthinfo/global_burden_disease/metrics_paf/en/. Accessed February 1, 2019

Lipids ARE One of the Most Critical Modifiable CV Risk Factor for Acute MI
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LDL reduction in India: Fact File 

1. Kaul U, et al. Indian Heart Journal 2017;69:447–452; 2. New Targets.LaRosa JC, et al. N Engl J Med 2005;352:1425–35. 3. Sawhney JPS, et al. ESC 2015, London, UK. Poster P1684
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Every 40 mg/dL decrease in LDL-C 

decreases relative risk for CV events by 20-25%

Raised LDL (≥70 mg/dl) observed in 

upto 70% of CAD patients in India  -

CLARIFY Registry

DYSIS II Study : Only 1/3rd of Asian CAD patients 

achieve LDL-C target with current therapy



The risk effect of LDL-C is cumulative over time

This figure uses modelled data.
CHD, coronary heart disease; CV, cardiovascular; FH, familial hypercholesterolemia; HDL-C, 
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
Nordestgaard BG, et al. Eur Heart J 2013;34:3478–90.

Cumulative LDL-C burden in individuals with or without FH as 

a function of their  age at initiation of statin therapy



Absolute LDL-C Lowering Is Correlated With Relative Risk Reduction in CV 
Events 

Mean absolute LDL-C reduction is linearly related to reduction in incidence of major coronary and vascular 

events (Meta-analysis of 14 Trials, 2005, N = 90,056)

1 mmol/L (39 mg/dL) reduction in LDL-C was associated over 5 years with: 

23% reduction in major coronary events 21% reduction in major vascular events 
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Major coronary events = non-fatal myocardial infarction or CHD death. Major vascular events = the combined outcome of major coronary event, non-fatal or fatal stroke, or coronary revascularization. 

Square represents a single trial plotted against mean absolute LDL-C reduction, with vertical lines above and below corresponding to one SE of unweighted event rate reduction. Trials are plotted in 

order of magnitude of difference in LDL-C. For each outcome, regression line (which is forced to pass through the origin) represents weighted event rate reduction per mmol/L LDL-C reduction.

Baigent C, et al. Lancet. 2005;366:1267-1278.

Absolute reduction in LDL-C levels is the primary predictor of relative risk 

reduction



Aggressive Lipid Reduction is MUST !!



How do we Risk Stratify ? 



How do we risk stratify ASCVD patients  currently ? 



Risk Stratify your patient Properly  !!



What are the current Goals of LDL-C in very High risk and Extreme Risk 
groups ? 



What are the Goals ? ESC 2019  

▪ Reduction of LDL-C levels by at least 50% and the achievement of an LDL-C goal <1.4 mmol/L 

(<55 mg/dL) for all patients with ASCVD – i.e., including those who present with ACS or undergo 

PCI.

▪ For patients who experience a second vascular event within two years while taking maximally 

tolerated statin-based therapy, an even lower LDL-C goal <1.0 mmol/L (<40 mg/dL) may be 

considered (IIb/B recommendation)

▪ High intensity statin (IA) f/b adjunctive treatment with ezetimibe if LDL-C goals are not achieved. 

(IB)

▪ If LDL-C goals are still not achieved by 4-6 weeks: add PCSK-9 inhibitors (I)



What is the reduction with different monotherapies and 
combination therapies ? 



Choose the Target and identify the 
Bullet  !!





What should be the protocol of Lipid Management ? 







Statin Therapy: 

▪ Pooled data from 26 RCTs with 170,000 individuals in primary and secondary prevention 

▪ lowering of LDL-C by 1.0 mmol/L reduces the risk of major CV events by 22% and lowers all-cause mortality 

by 10%.

▪ Studies: 

▪ MIRACL: 80 mg Atorva vs. placebo : within 24-96 hours in 3086 ACS pts. 

▪ 16% MACE reduction at 16 weeks of FU. 

▪ PROVE-IT: 80 mg A vs. 40 mg P: 4162 ACS stabilized pts: within 10 days of index event 

▪ 16% MACE reduction at 2 months FU. 

▪ Benefit appears as early as 30 days. 

▪ Euro Heart survey: benefit starts within 24 hours. 



Is loading and Reloading of statins beneficial ? 

▪ ARMYDA- ACS:  Pre-treatment with high intensity Atorvastatin 80 mg: 

▪ 88% MACE  reduction at 30 days 

▪ 13 RCTs  metanalysis including 3,341 patients undergoing PCI: 

▪ Pre-treatment with high-dose statin (for statin-naïve patients) or loading of a high-dose statin (for 

patients already on statin therapy) reduced the risk of periprocedural MI and 30-day adverse CV 

events by 44%

▪ SECURE-PCI:  80 mg Atorvastatin: 2 doses: before and 24 hours after PCI: At 30  days: the EP didn’t 

differ but was better in those undergoing PCI benefitted. 

▪ Routine Pre-treatment/loading with high dose statin is recommended in patients undergoing 

PCI for an ACS or elective PCI  (IIA: ESC) 



Ezetimibe: as an addition to Statin therapy ! 

IMPROVE-IT trial:  18,144 patients of ACS < 7 days from index event: 

simvastatin 40 mg vs. combination:  Significant reduction of MACE with 7 years of 

FU. (Class I is statin alone is not able to achieve the target) ) 



Statin and Ezetimibe remain first line therapy 
!!



Existing Therapy – Limitations and Challenges

▪ Statin therapy is the cornerstone for prevention and treatment of CVD

▪ In real world setting, 7–29% of patients complain of statin associated muscle symptoms leading to 

poor adherence & discontinuation of therapy

▪ There is unmet medical need for a potent, effective, non-statin agent that will lower LDL-C and reduce 

cardiovascular risk in 

− High-risk patients unable to achieve optimally low LDL-C

− Patients with heterozygous FH 

− Patients unable to tolerate/cannot be prescribed desired dose of statins due to tolerability 

issues

1. Stroes ES, et al. European Heart Journal 2015;36:1012–1022



PCSK9 Inhibitors 

PCSK9 is a regulator of LDL metabolism

• Proprotein convertase subtilisin/kexin type 91

• Secreted by liver into plasma

• Binds LDL receptor on surface of hepatocyte

• Targets LDL receptor for degradation



PCSK9 inhibitors- Mechanism of Action

1. Abifadel M, et al. Hum Mutat. 2009;30:520-529. 2. Seidah NG, et al. Circ Res. 2014;114:1022-1036. 3. Steinberg D, Witztum JL. Proc Natl Acad Sci U S A. 2009;106:9546-9547.







FOURIER Trial Design

Evolocumab SC 
140 mg Q2W or 420 mg QM

Placebo SC
Q2W or QM

LDL-C ≥70 mg/dL or

non-HDL-C ≥100 mg/dL

Follow-up Q 12 weeks

Screening, Lipid Stabilization, and Placebo Run-in

High or moderate intensity statin therapy (± ezetimibe)

27,564 high-risk, stable patients with established CV disease 

(prior MI, prior stroke, or symptomatic PAD)

RANDOMIZED

DOUBLE BLIND

Sabatine MS et al. Am Heart J 2016;173:94-101





Highest reduction in second year 

CV Death, MI or Stroke by Achieved LDL-C at Month 

1

BENEFITS START EARLY !!



Higher risk reduction in MI < 2 years

Higher risk reduction in >2 prior MI’s



Similar LDL reduction in people 

with or without diabetes

Higher risk reduction in multi-vessel 

disease



Can PCSK9 inhibitors change Plaque Volume ? 



36

FOURIER: Safety 

Data



Highest risk-Highest benefit strategy 

▪ ‘Highest risk’ - those with the highest baseline event rate

▪ ‘Highest benefit’- patients with the highest starting LDL-C will achieve the greatest absolute 

reduction in LDL-C and hence the greatest RRR on the drugs.

▪ Because-

▪ RRR is proportionate to the absolute decrease in LDL-C level in mmol/L,

▪ Magnitude of percent LDL-C reduction with PCSK9 inhibitor therapy appears similar 

across baseline LDL-C subgroups

Lieven Annemans, et al. Euro H Jour, 39 (27), 2018, 2546–50





EVOPACS: Evolocumab immediately after ACS



PCSK9 inhibitors are a very powerful tool and safe 

tool in Lipid lowering. They should be added 

judiciously at appropriate time. 



What are the newer Lipid lowering Drugs ? 

Inclisiran 



▪ Reduces the hepatic synthesis of PCSK9 and durable effect of 3–6months when administered s/c. 

▪ ORION-1, inclisiran reduced LDL-C levels up to 53% at 6months in subjects on the maximum dose of a statin with or 
without additional lipid-lowering therapy. 

Inclisiran : Small Interfering RNA 



Inclisiran, administered s/c every 6months, reduced LDL-C by  50% and lowered non- HDL-C, apoB, 

triglycerides, and lipoprotein(a) [Lp(a)] significantly. Antidotes can reverse siRNA-mediated gene silencing





▪ Lipoprotein lipase-mediated hydrolysis yields free fatty acids and low-density lipoprotein and 
intermediate-density lipoproteins. 

▪ The novel inhibitors inhibit these inhibitors and reduce Tg rich lipoproteins 



Bempedoic Acid 

















Omega-3 Fatty Acids for Tg Reduction 

▪ GISSI– Prevenzione study suggested a slight benefit of omega-3 fatty acid supplementation on heart 
failure 

▪ The non-blinded JELIS study in Japanese individuals,which used a higher dose than most other studies 
[1.5 g/day of purified eicosapentaenoic acid (EPA)], did show a significant reduction in the primary 
endpoint outcomes.



The absolute risk reduction was 4% in patients with diabetes without CV disease, and 6% in patients with CV 

disease without diabetes. The highest benefit with a 10% absolute risk reduction was seen in patients with 

diabetes and established CV disease





ASCEND was olive oil, STRENGTH used corn oil, while REDUCE-IT used mineral oil



What do Guidelines Say ? 



2019 ESC/EAS Guidelines: Recommendations for
pharmacological LDL-C lowering

Recommendations Class* Level†

It is recommended that a high-intensity statin is prescribed up to the highest tolerated dose to reach the

goals set for the  specific level of risk
I A

If the goals‡ are not achieved with the maximum tolerated dose of a statin, combination with

ezetimibe is  recommended
I B

For secondary prevention, patients at very-high risk not achieving their goal‡ on a maximum

tolerated dose of a statin and  ezetimibe, a combination with a PCSK9 inhibitor is recommended
I A

For very-high-risk FH patients (that is, with ASCVD or with another major risk factor) who do not

achieve their goalc on  a maximum tolerated dose of a statin and ezetimibe, a combination with a

PCSK9 inhibitor is recommended

I C

If a statin-based regimen is not tolerated at any dosage (even after rechallenge), ezetimibe should be

considered

IIa C

If a statin-based regimen is not tolerated at any dosage (even after rechallenge), a PCSK9

inhibitor added to ezetimibe  may also be considered
IIb C

If the goal‡ is not achieved, statin combination with a bile acid sequestrant may be considered. Ilb C

For primary prevention patients at very-high risk, but without FH, if the LDL-C goal is not achieved

on a maximum tolerated dose of a statin and ezetimibe, a combination with a PCSK9 inhibitor may

be considered

IIb C

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol; PCSK9 = proprotein convertase subtilisin/  kexin type 9.

* Class of recommendation.

† Level of evidence.

‡ For definitions see Table 7.

Mach F, et al. Eur Heart J. 2019. doi:10.1093/eurheartj/ehz455. Epub ahead of print.



ACS = acute coronary syndrome; LDL-C = low-density lipoprotein cholesterol;  PCSK9 = proprotein convertase subtilisin/kexin type9.

* Class of recommendation.

† Level of evidence.

Mach F, et al. Eur Heart J. 2019. doi:10.1093/eurheartj/ehz455. Epub ahead of print. 

2019 ESC/EAS Guidelines: Recommendations For
very high-risk patients with ACS

Recommendations Class* Level†

In all ACS patients without any contraindication or definite history of intolerance, it is

recommended that high-dose statin therapy is  initiated or continued as early as 

possible, regardless of initial LDL-C values. I A

Lipid levels should be re-evaluated 4-6 weeks after ACS to determine whether a 

reduction  of ≥ 50% from baseline and goal levels of LDL-C <1.4 mmol/L (<55 mg/dL) 

have been  achieved. Safety issues need to be assessed at  this time and statin 

treatment doses adapted  accordingly.

IIa C

If the LDL-C goal is not achieved after 4-6  weeks with the maximally tolerated statin

dose, combination with ezetimibe is  recommended. I B

If the LDL-C goal is not achieved after 4-6 weeks despite maximal tolerated statin

therapy and ezetimibe, the addition of a PCSK9  inhibitor is recommended I B

In patients with confirmed statin intolerance or in patients in whom a statin is

contraindicated, ezetimibe should be considered. IIa C

For patients who present with an ACS and whose LDL-C levels are not at goal, despite  

already taking a maximally tolerated statin  dose and ezetimibe, the addition of a 

PCSK9  inhibitor early after the event (during hospitalization for the ACS event if 

possible) should  be considered

IIa C



Where have we Reached ? 





Conclusions

▪ Systematic and aggressive approach to Lipid lowering is the Key. 

▪ Statins, Ezetimibe, PCSK9-Inhibitors, Bempedoic acid have shown great 

results. 

▪ One size does not fit all: Individualized therapy is important. 

▪ Novel therapies are emerging:  Small interfering RNA’s. 

▪ Indians need aggressive lipid lowering: due to aggressive ASCVD. 



All modalities  should be used wisely along with clinical 
experience 

A FOOL WITH A TOOL IS STILL A FOOL 




