Plasma apoB is an important risk factor for cardiovascular disease and its assessment should be routine clinical practice. 
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Commentary
While the causal relationship between apolipoprotein-B containing lipoproteins, particularly LDL, and atherosclerotic vascular disease has been amply reinforced by recent trials [1*], interventions to raise HDL have proved ineffective in lowering CVD risk, and in some cases problematic due to potentially harmful adverse actions.
The latest randomized controlled trial of an HDL-cholesterol increasing agent was the REVEAL study, which investigated the effect of the CETP inhibitor anacetrapib on preventing coronary events [2**]. More than 30,000 participants with atherosclerotic vascular disease on background intensive statin treatment were randomized to 100mg of anacetrapib once daily or matching placebo. After a follow-up of 4.1 years, the anacetrapib group had a 9% lower risk (95%CI 3-15%) for the primary endpoint. HDL-cholesterol on the CETP inhibitor was elevated by 104%, while non-HDL-cholesterol levels decreased by 18%: results in line with a large phase 3 trial by Ballantyne et al [3]. Using estimates of benefit derived from statin trials, it was predicted that a non-HDL-cholesterol reduction of 18% should lead to about a 10% relative risk reduction for coronary events, as was observed. As with other trials of drugs in this class, there was no evidence that the benefits of anacetrapib therapy derived from its HDL increasing capacity, but rather from its action on non-HDL-cholesterol (i.e. apolipoprotein-B containing lipoproteins) [2**]. Randomized controlled trials investigating other CETP inhibitors have demonstrated a variable LDL-cholesterol lowering effect, but no significant reduction in the incidence of cardiovascular events. 
In a complementary approach, Ference et al performed a Mendelian randomization ‘trial’ to investigate the association between changes in lipoprotein levels and risk of cardiovascular events by first examining common variants within the CETP gene alone and then by combining these with variants in the HMGCR gene (to mimic statin therapy) [4*]. Key findings were that CETP variants associated with lower apoB/LDL-C levels were linked to reduced CVD risk. Where the changes in these two variables (apoB, LDLc) were concordant then either gave a reliable index of benefit. However, in modeling combining CETP and reductase ‘inhibition’, there were discordant changes and drop in apoB was the better indicator of reduction in risk. Taken together with the results of the REVEAL trial, this suggests that the clinical benefit of lowering LDL-cholesterol might depend on how LDL is lowered.
Although it has been well established in large-scale meta-analyses that apoB level (reflecting all ‘atherogenic’ lipoprotein species) out-performs LDL-cholesterol as a risk predictor for cardiovascular disease, apoB levels are not routinely measured in clinical practice. Non-HDL cholesterol is a reasonable, widely employed surrogate but inferior to a direct determination of this plasma apolipoprotein. Interestingly, an equation has been developed to calculate apoB levels [5**] (as we also do for LDL-cholesterol with the Friedewald equation), and both the directly measured- and the equation-derived apoB predicted major cardiovascular endpoints equally well in the TNT and IDEAL trials [5**]. 
In conclusion, clinical practice should now reflect the fact that plasma apoB is a more reliable risk indicator of cardiovascular disease and treatment efficacy than LDL-cholesterol.  


References
1. * Ference BA, Ginsberg HN, Graham I, et al. Low-density lipoproteins cause atherosclerotic cardiovascular disease. 1. Evidence from genetic, epidemiologic, and clinical studies. A consensus statement from the European Atherosclerosis Society Consensus Panel. Eur Heart J. 2017 Aug 21;38(32):2459-2472
* This is a nice overview paper of all existing data regarding apolipoprotein-B containing lipoproteins and their association with atherosclerotic disease. This article is important to understand that also ApoB has a strong relation with cardiovascular disease, instead of only being interested in LDL-cholesterol.
2. ** The HPS3/TIMI55-REVEAL Collaborative group, Bowman L, Hopewell JC, et al. Effect of anacetrapib in patients with atherosclerotic vascular disease. N Engl J Med. 2017 Sep 28;377(13):1217-1227.
** A large randomized controlled trial with the CETP inhibitor anacetrapib that demonstrated that non-HDL lowering is protective for the risk of cardiovascular disease. 
3. Ballantyne CM, Shah S, Sapre A, et al. A Multiregional, Randomized Evaluation of the Lipid-Modifying Efficacy and Tolerability of Anacetrapib Added to Ongoing Statin Therapy in Patients With Hypercholesterolemia or Low High-Density Lipoprotein Cholesterol. Am J Cardiol. 2017 Aug 15;120(4):569-576.
4. * Ference BA, Kastelein JJP, Ginsberg HN, et al. Associations of genetic variants related to CETP inhibitors and statins with lipoprotein levels and cardiovascular risk. JAMA.  2017 Sep 12;318(10):947-956.
*This large scale Mendelian randomization study demonstrates that in modeling a  combination of CETP and reductase ‘inhibition’, there were discordant changes in LDL cholestol and apoB lipoprotein and that the drop in apoB was the better indicator of reduction in cardiovascular risk.
5. ** Hwang YC, Ahn HY, Han KH, et al. Prediction of future cardiovascular disease with an equation to estimate apolipoprotein B in patients with high cardiovascular risk: an analysis from the TNT and IDEAL study. Lipids Health Dis. 2017 Aug 22;16(1):158
** Within this article an equation has been used to calculate apoB levels and both the directly measured- and the equation-derived apoB predicted major cardiovascular endpoints equally well in the TNT and IDEAL trials. This indicates that also apoB can easily be used in clinical practice.

Further recommended reading
6. Liu H, Deng X, Peng Y, Zeng Q, Song Z, He W, Zhang L, Gao G, Xiao T, Yu X. Meta-analysis of serum non-high-density lipoprotein cholesterol and risk of coronary heart disease in the general population. Clin Chim Acta. 2017 Aug;471:23-28.
· A large and comprehensive meta-analysis in 448,732 individuals demonstrating that non-HDL-cholesterol level is associated with increased risk of coronary heart disease. 
7. Alirocumab Treatment and Achievement of Non-High-Density Lipoprotein Cholesterol and Apolipoprotein B Goals in Patients With Hypercholesterolemia: Pooled Results From 10 Phase 3 ODYSSEY Trials. Bays HE, Leiter LA, Colhoun HM, Thompson D, Bessac L, Pordy R, Toth PP. J Am Heart Assoc. 2017 Aug 8;6(8). pii: e005639.
· A report demonstrating that the efficacy of Alirocumab, a proprotein convertase subtilisin/kexin type 9 inhibitor, is also more through the reductions in non-HDL-cholesterol and apoB than LDL-cholesterol.
8. Lipid Metabolism and Emerging Targets for Lipid-Lowering Therapy. Gaudet D, Drouin-Chartier JP, Couture P. Can J Cardiol. 2017 Jul;33(7):872-882.
· A nice review article presenting the current status of lipid metabolism and the targets for lipid-lowering therapies.


