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questioned. For instance, people with obesity or meta-
bolic syndrome are assigned in high or even very high 
CVD risk category, even if their lipid profile is beyond the 
typical one e.g., high LDL-C.16 Indeed, such people are 
principally characterized by low HDL-C values, elevated 
levels of TGL and a high content of small dense pro-
atherogenic ApoB100 particles.16 It is therefore possible 
that people with a high content of elevated small dense 
lipoprotein particles have near normal LDL-C values due 
to the discordance between the ApoB100 particle number 
and their cholesterol content. These people will have an 
underestimated risk prediction score. Hence, the high 
residual risk for CVD as well as the different phenotypes 
exist,have driven lipid research towards novel surrogate 
lipid markers such as ApoB100, ApoA1, non-HDL-C, small 
dense LDL-C particles, Lp(a)etc.

To the best of our knowledge, this work stands among 
the very few that examined the role of lipid biomarkers 
against hard CVD-related endpoints, specifying the out-
comes for men and women. Focusing on the traditional 
lipid markers, what we revealed was that LDL-C was an 
important CVD predictor only in men yet in case of women 
HDL-C seemed to contribute more to the overall CVD risk. 
Men have higher LDL-C levels compared with the age-

matched women, till the menopause stage; since then a 
steep LDL-C raise occurs, predisposing women to a CVD-
risk escalation.20 On the other side, HDL-C and triglycerides 
have been suggested as stronger lipid indicators in case 
of women which comes in line with findings arisen here. 
More specifically, HDL-C addition in SCORE risk stratification 
led to a modest improvement in its predictive ability for 
women.21 In Women’s Health Study, the inverse association 
between HDL-C and primary CVD incidence was retained 
across all LDL-C levels, with the exception of women with 
low total atherogenic particle burden.20 As for triglycerides, 
in a relevantmeta-analysis, a stronger association of fasting 
triglycerides with CVD mortality in women was revealed.22

Among the primary purposes of the present work 
was to evaluate the sex-specific effect of apolipoproteins 
against hard CVD endpoints.In the INTERHEART study, 
dyslipidemia, defined as (ApoB100)/(ApoA1) ratio pos-
sessed the highest population-attributed risk in both 
sexes.23 Here, we saw that ApoB100 was a stronger CVD 
predictor for men yet ApoA1 for women. However, apoli-
poproteins seem to have the lowest discriminative ability 
against CVD in both men and women which comes in line 
a meta-analysis of cohort studies implemented by the 
Emerging Risk Factors Collaboration.6

TABLE 3. Cox regression analysis to evaluate the association between apo-lipoproteins and 10-year first fatal/non fatal cardiovas-
cular disease incidence in apparently healthy men and women (n=2020)

Men (n=1,006/n=198 CVD cases)
Unadjusted (crude) model Age-adjusted model Multi-adjusted model

Model for ApoB100

ApoB100, per 10mg/dL increase 1.21 (1.10, 1.34) 1.10 (1.00, 1.21) 1.10 (1.00, 1.21)

Model for ApoA1

ApoA1, per 10mg/dL increase 0.81 (0.66, 0.90) 0.81 (0.66, 0.90) 0.81 (0.66, 1.21)

Model for ApoB100/ApoA1

ApoB100/ApoA1, per 1 unit increase 1.63 (1.03, 2.57) 1.18 (0.73, 1.89) 0.93 (0.56, 1.54)

Women (n=1,014/n=119 CVD cases)

Unadjusted (crude) model Age-adjusted model Multi-adjusted model

Model for ApoB100

ApoB100, per 10mg/dL increase 1.10 (1.00, 1.21) 1.00 (0.90, 1.10) 1.00 (0.90, 1.10)

Model for ApoA1

ApoA1, per 10mg/dL increase 0.81 (0.66, 0.90) 0.90 (0.81, 0.99) 0.90 (0.81, 0.99)

Model for ApoB100/ApoA1

ApoB100/ApoA1, per 1 unit increase 1.40 (0.89, 2.22) 0.83 (0.34, 2.00) 0.69 (0.25, 1.88)

HRs and their corresponding 95%CIs were obtained through Cox regression analysis. Multi-adjusted model was adjusted for age, body mass index, 
current smoking, MedDietScore, hypertension, diabetes mellitus, family history of cardiovascular disease. Bold indicates statistical significant 
outcomes (p-value<0.05).
Abbreviations: ApoA1: apolipoprotein A1, ApoB100: apolipoprotein B100, CVD: cardiovascular disease, HR: hazard ratio, 95%CI: 95% Confidence Interval




