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LDL  THE ACHILLES HEEL 





A CHILDHOOD DISEASE

Atherosclerosis begins in earliest childhood, sometimes even during gestation, presenting as

yellow streaks in arterial walls (98-102). It is a chronic disease: absent intervention, it slowly

progresses throughout life, unevenly, sometimes rapidly (16), but inevitably worsening over

time (18,103-108). It has been shown that the progression can be halted, and even reversed to

some degree with depletion of the lipid core, if plaque is not extensively fibrotic or calcified

(18,109,110). Previously believed to just be part of normal aging, atherosclerosis is

actually a pediatric disease that progresses into adulthood (111-115).















SUPPORT FOR LDL CAUSALITY IN ASCVD
• Observational data

• Interventional data

• Genetic studies

• Experimental

ASCVD = atherosclerotic cardiovascular disease; LDL = low-density lipoprotein; mAb = monoclonal antibody; MI = myocardial infarction;  
PCSK9 = proprotein convertase subtilisin/kexin type 9.
Ference BA, et al. Eur Heart J. 2017;38(32):2459–2472.
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CTT Collaborators Meta-analysis Results
• 12% reduction in all-cause mortality (P<.0001)

• 19% reduction in coronary mortality (P<.0001)

• 23% reduction in MI or coronary death (P<.0001)

• 24% reduction in coronary revascularization (P<.0001)

• 17% reduction in fatal/nonfatal stroke (P<.0001)

• 21% reduction in combination of above vascular events
(P<.0001)

• No change in non-CVD mortality or cancer incidence

• Benefit of statins related to absolute reductions in LDL-C

• Statins safely reduce MCE 21% per 1 mmol/L reduction in LDL-
C,  regardless of baseline lipids, risk, age, gender

CVD = cardiovascular disease; MCE = major cardiovascular events.
Cholesterol Treatment Trialists’ (CTT) Collaborators; Baigent C, et al. Lancet. 2005;366(9493):1267-1278.









Current Guidelines in Perspective
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ASCVD Risk specification & LDL-C targets in prevention of ASCVD in Indians 2020
Expert consensus statement by Lipid Association of India 
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Treatment goalsfor low-densitylipoprotein
cholesterol(LDL-C)acrosscategoriesof total
cardiovascular diseaserisk

Low
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High
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3.0mmol/L  

(116mg/dL)

Treatmentgoal

forLDL-C

2.6mmol/L

(100mg/dL)

1.8mmol/L

(70mg/dL)

1.4mmol/L  

(55mg/dL)

& ≥50%  

reduction  

frombaseline

Low Moderate High very-High CVRisk

•SCORE<1%
•SCORE ≥1% and<5%
•Youngpatients(T1DM<35years;T2DM<50years) with DM  

duration <10 years without other risk factors

•SCORE≥ 5%and<10%
•Markedlyelevatedsingle risk factors, inparticular TC>8 mmol/L(310  

mg/dL)or LDL-C>4.9mmol/L(190mg/dL)orBP≥180/110mmHg

•FHwithout other major risk factors
•ModerateCKD(eGFR30–59mL/min)

•DMw/otarget organdamage,with DM  

duration ≥10 years orother additional risk factor

•ASCVD(clinical /imaging)

•SCORE≥10%
•FH withASCVDorwithanother major risk factor

•SevereCKD(eGFR<30mL/min)

•DM&targetorgandamage :≥3 major risk factors;

or early onset of T1DMoflongduration(>20years)
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Recent clinical data show that very low low-density lipoprotein (LDL) cholesterol (LDL-C)
levels are associated with an even lower incidence of arteriosclerosis-related diseases. The
Cholesterol Treatment Trialists’ Collaboration meta-analyses have shown a continuous
linear correlation between LDL reduction and cardiovascular benefit.1 The IMPROVE-IT
trial provided scientific evidence of incremental benefits down to an LDL-C concentration
of 1.3 mmol/L (50 mg/dL).2 Proprotein convertase subtilisin kexin type 9 inhibitors have
quickly been adopted in this field and have provided physicians with new scenarios.
Patients with LDL-C values < 0.4 mmol/L (15 mg/dL) are occasionally seen, while
concentrations below 1.3 mmol/L (50 mg/dL) are common. The LDL-C concentrations <
0.4 mmol/L (15 mg/dL) show no concerns in safety analyses; on the contrary, these
concentrations are associated with even higher cardiovascular benefit. The recently
reported GLAGOV trial data confirm a benefit to atherosclerotic plaque level by lowering
LDL concentrations closer to 0.52 mmol/L (20 mg/dL).3 Can we live with these extremely
low LDL-C levels? In other









































Working Mechanisms of LDLc Lowering Therapies
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https://doi.org/10.1016/j.jcmg.2022.04.019























































KOCHS POSTULATES FOR LDL 
HYPOTHESIS 

➢Ldl causes athersclerosis.

➢Ldl can be effectively reduced 

➢Ldl reduction causes regression of athersclerosis and 

mortality reductions



* Hypothetical graph /Ramachandran et al, IDRF (Indian Diabetes Research Foundation); Diabetes Care 2007 Feb;30(2):252-256.
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The good physician treats the disease; 
the great physician treats the patient.

-William Osler

The good physician treats stenoses; 

the great physician treats the Atherosclerosis



LOW HANGING FRUITS 







































Conclusion:

Over the follow-up period, 84,874 (5.5%) patients had a MI. Patients with mild
(1.7–4.5 mmol/L) and moderate (4.5–10 mmol/L) hypertriglyceridaemia had a
modest albeit significant increase in risk for MI (7% and 17%, respectively)
compared with those with triglyceride levels <1.7 mmol/L. The authors concluded
that their findings from a real-world cohort support routine measurement of
triglycerides for cardiovascular risk management.

Elevated plasma triglyceride concentration and 
risk of adverse clinical outcomes in 1.5 million 

people: a CALIBER linked electronic health 
record study



Significantly higher levels of remnants were observed in patients with 
diabetes, current smokers, BMI >30 kg/m2, absence of previous 
cardiovascular disease (CVD) or premature ACS. Remnant levels decreased 
with age (r:-0.29)and increased with BMI (r:0.44). At any age, the risk of 
having cholesterol remnants ≥30 mg/dl increased with higher BMI.

In-hospital mortality was 3.75% (280 patients) but, after adjustment for 
age, gender, previous CVD and GRACE score, remnant cholesterol was not 
associated with higher in-hospital mortality risk (OR: 0.89 95% CI 0.64-
1.10; p=0.21).



A Phase 3 trial is planned using the higher weekly doses of 
pegozafermin for a longer duration. Pegozafermin is also 
under development for the treatment of non-alcoholic 
steatohepatitis, including the Phase 2 ENliven study.


















