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Should We Intensify Statin
Management in ACS Patients with Very
Low LDL Cholesterol Levels?

Ki Hoon Han

Division of Cardiology, Department of Internal Medicine, Asan Medical Center, University of Ulsan College
of Medicine, Seoul, Korea

» See the article “Intensity of Statin Treatment in Patients with Acute Myocardial Infarction and Very
Low LDL Cholesterol” in volume 8 on page 208.

Low-density lipoprotein (LDL) cholesterol level in the blood circulation is one of the most
powerful and controllable risk factors predicting future atherosclerotic cardiovascular
disease (ASCVD) events. Virtually all past trials used fixed doses of specific statins to lower
LDL cholesterol levels and the achieved LDL cholesterol level was adopted as a threshold for
optimal statin treatment guidelines, with sequential reductions of <100 mg/dL and <70 mg/
dL in the case of secondary prevention. However, it remains unclear which of the following
factors related to LDL cholesterol levels contributes to ASCVD prevention: the degree of
reduction, the achieved level, or the breakthrough of a certain threshold level. In addition,
intensive statin treatment itself may directly reduce the event of ASCVD. The 2016 European
Society of Cardiology guidelines recommend more aggressive control of LDL cholesterol
level using potent statins in secondary prevention, in which LDL cholesterol should be either
maintained at <70 mg/dL or lowered by 50% or more when the baseline is 70-135 mg/dL.!

In the American College of Cardiology/American Heart Association (AHA/ACC) cholesterol
management guidelines released in 2013, the concept of management shifted from control of
LDL cholesterol levels to the potency of statins, which generally recommends the maximum
tolerable dose of statins for effective prevention of ASCVD events, while the use of non-
statins is not recommended.?

Interestingly, a series of recent randomized control trials (RCTs) provided evidences that
more aggressive lowering of LDL cholesterol levels using non-statins (such as cholesterol
absorption inhibitors or proprotein convertase subtilisin/kexin type [PCSK] inhibitors) in
addition to potent statins produces more favorable results in the prevention of ASCVD. The
IMProved Reduction of Outcomes: Vytorin Efficacy International Trial (IMPROVE-IT) study
is a double-blind, randomized trial involving 18,144 patients who had been hospitalized for
acute coronary syndrome (ACS) within the preceding 10 days and had LDL cholesterol levels
of 50 to 100 mg/dL if they were on lipid-lowering therapy or of 5O to 125 mg/dL if they were
not receiving lipid-lowering therapy.> Combination of simvastatin (40 mg) with a cholesterol
absorption inhibitor ezetimibe (10 mg) was compared with simvastatin (40 mg) and placebo.
The median time-weighted average LDL cholesterol level in the combination group was

53.7 mg. The benefit of combination treatment was consistently observed in subgroups
whose basal LDL cholesterol levels were below the median value or in the first quartile.
However, only 34.3%—34.6% of subjects were medicated with statins at baseline, which varies
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from Sim's study's* demographic profile. The Further cardiovascular OUtcomes Research
with PCSK9 Inhibition in patients with Elevated Risk (FOURIER) study is a randomized,
double-blind, placebo-controlled trial involving 27,564 patients with ASCVD that tested an
evolocumab regimen (either 140 mg every 2 weeks or 420 mg monthly).> All subjects had
been treated with statins like in Sim's study,* but their LDL cholesterol levels were >70 mg/dL
at randomization, which varied from Sim's study. The achieved LDL cholesterol level in the
evolocumab add-on group was 30 mg/dL, a 59% reduction. The characteristics of ODYSSEY
OUTCOMES were similar to the FOURIER trial, in which the achieved LDL cholesterol level
in the alirocumab add-on group was 57 mg/dL.®

It becomes clear that, at least in the case of secondary prevention, more aggressive control of
LDL cholesterol has been advised using statins with/without non-statins. The 2018 American
Association of Clinical Endocrinologists and the American College of Endocrinology proposed
anew "extreme-risk" category of patients for whom a LDL cholesterol level <55 mg/dL is
advised.” In the 2018 AHA/ACC cholesterol management guidelines, patients with ASCVD
should be treated with high-intensity statins, which can result in a 50% or greater reduction
in LDL cholesterol levels.®° Moreover, when LDL cholesterol levels still remain >70 mg/dL,
additional management such as intensifying treatment with statins or adding non-statins,
such as cholesterol absorption inhibitors or PCSK9 inhibitors, is strongly recommended.
These 2018 AHA/ACC guidelines may integrate 2 different concepts in LDL cholesterol
management and statin/non-statin treatment. This strongly suggests that LDL cholesterol
should be maintained as low as <70 mg/dL through 50% or greater reduction for secondary
prevention. In order to achieve this, add-on treatment with non-statins in addition to the
maximume-tolerable statin dose are recommended.

The Korean population has a relatively lower concentration of LDL cholesterol in the blood,
and the degree of LDL cholesterol reduction after statin medication is greater than seen in
other population groups. Therefore, a substantial number of patients with acute myocardial
infarction may show a very low LDL cholesterol level (<70 mg/dL) like in Sim's study.* Sim et
al.*analyzed 1,086 patients with acute myocardial infarction with a baseline LDL cholesterol
<70 mg/dL who were selected from the Korea Acute Myocardial Infarction Registry

(KAMIR )-National Institute of Health database. All subjects were on statin medication upon
enrollment and were divided into 2 groups: medicated with less intensive statin (expected
LDL reduction <40%, n=302) or more intensive statin (expected LDL lowering >40%, n=784).
The number of major cardiovascular outcomes within 12 months was monitored. The most
impressive finding Sim's study* is that more intensive statin group showed lower incidence
of target-vessel revascularization (4.6% vs. 1.8%, p=0.027) and MACCE (11.6% vs. 7.0%,
p=0.021) during the 12-month observational period. The short duration of study may not be
adequate for evaluating cardiovascular mortality, as discussed.

In clinical practice, the question of whether statin treatment should be intensified when

LDL cholesterol level is already low (<70 mg/dL) even in patients with ACS including acute
myocardial infarction. Indeed, virtually no independent RCT has explored the efficacy of statins
in subjects with very low LDL cholesterol level (<70 mg/dL) as either primary or secondary
prevention. The 2018 AHA/ACC guideline does not clearly describe those patients as good
candidates for statin treatment or requiring more intense LDL cholesterol lowering.®° Sim's
study* showed that more intensive statin treatment for at least 12 months was more beneficial
in maintaining LDL cholesterol at much lower levels, which may further reduce high sensitivity
C-reactive protein levels, too. Such favorable findings may eventually contribute to the
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prevention of future ASCVD events. Therefore, in the presence of ACS like acute myocardial
infarction, the intensity of statins may be more important than the achieved LDL cholesterol
levels. Sim's study” suggests that immediate intensification of statin management and
maintenance for 12 months after ACS events may be more protective than maintaining low-
potency statins even in patients whose LDL cholesterol levels are already <70 mg/dL.

In a previous study by Cho et al.,’® 9,571 patients (mean age 62.6+12.5 years, 6,967 men)

who underwent percutaneous coronary intervention (PCI) with a final diagnosis of

acute myocardial infarction in the KAMIR were divided into 5 groups according to LDL
cholesterol level: <70, 70-99, 100-129, 130-159, and >160 mg/dL and the incidence of ACS
was monitored for 12 months. Statins were obviously underused in patients with lower LDL
cholesterol levels at baseline and clinical outcomes in hospital and 1 and 12 months after PCI
showed worse results, with basal LDL cholesterol levels in lower quintiles. Taken together, a
low LDL cholesterol level at the time of ACS suggests poor prognosis, which might be largely
attributable to less intensive statin management after PCI. Therefore, aggressive medical
treatment including statin medication in ACS patients should not be neglected because of
low basal LDL cholesterol (<70 mg/dL).

On the other hand, more attention should be paid to avoiding adverse events when

statin treatment is intensified. One of the major concerns is the increase in risk of intra-
cerebral hemorrhagic (ICH) stroke. A meta-analysis performed by McKinney and Kostis"
demonstrated the opposite finding, in which a total of 91,588 subjects were included in the
active statin group and 91,215 in the control group. There was no significant difference in
the incidence of ICH observed in the active statin group versus the control group (odds ratio
[OR], 1.08; 95% confidence interval [CI], 0.88-1.32; p=0.47). ICH risk was not related to

the degree of reduction or achieved levels of LDL cholesterol. Total stroke (OR, 0.84; 95%
CI, 0.78-0.91; p<0.0001) and all-cause mortality (OR, 0.92; CI, 0.87-0.96; p=0.0007) were
significantly reduced in the active statin group. Recently, concerns about statin-induced
new-onset diabetes have been raised. Chun et al.' followed 6,048 Koreans who underwent
PCI and statin treatment for 3.4 years. New-onset diabetes developed in 11.8%; however,
the major adverse cardiovascular event rate was not higher than those who did not develop
diabetes (19.5% vs. 20.5%). Therefore, newly diagnosed diabetes during statin treatment
may not increase the short-term risk of ASCVD. Virtually all RCTs were limited to 5 years of
follow-up. Therefore, more data are required to establish optimal statin management and to
minimize life-long risk of ASCVD and statin-induced adverse events.

REFERENCES

1. Catapano AL, Graham I, De Backer G, Wiklund O, Chapman M]J, Drexel H, et al. 2016 ESC/EAS guidelines
for the management of dyslipidaemias. Eur Heart ] 2016;37:2999-3058.
PUBMED | CROSSREF

2. Wilson PW, Polonsky TS, Miedema MD, Khera A, Kosinski AS, Kuvin JT. Systematic review for the 2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management
of blood cholesterol: a report of the American College of Cardiology/American Heart Association task
force on clinical practice guidelines. Circulation 2019;139:e1144-e1161.
PUBMED | CROSSREF

3. Cannon CP, Blazing MA, Giugliano RP, McCagg A, White JA, Theroux P, et al. Ezetimibe added to statin
therapy after acute coronary syndromes. N Engl ] Med 2015;372:2387-2397.
PUBMED | CROSSREF

https://doi.org/10.12997/jla.2019.8.2.204 206


http://www.ncbi.nlm.nih.gov/pubmed/27567407
https://doi.org/10.1093/eurheartj/ehw272
http://www.ncbi.nlm.nih.gov/pubmed/30586775
https://doi.org/10.1161/CIR.0000000000000626
http://www.ncbi.nlm.nih.gov/pubmed/26039521
https://doi.org/10.1056/NEJMoa1410489

Statin Management to ACS Patients

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

4. Sim DS, Jeong MH, Kim HS, Gwon HC, Seung KB, Rha SW, et al. Intensity of statin treatment in patients
with acute myocardial infarction and very low LDL cholesterol. ] Lipid Atheroscler 2019;8:208-220.
CROSSREF

5. Sabatine MS, Giugliano RP, Keech AC, Honarpour N, Wiviott SD, Murphy SA, et al. Evolocumab and
clinical outcomes in patients with cardiovascular disease. N Engl ] Med 2017;376:1713-1722.

PUBMED | CROSSREF

6. Schwartz GG, Steg PG, Szarek M, Bhatt DL, Bittner VA, Diaz R, et al. Alirocumab and cardiovascular
outcomes after acute coronary syndrome. N Engl ] Med 2018;379:2097-2107.
PUBMED | CROSSREF

7. Rallidis LS, Kiouri E, Katsimardos A, Kotakos C. Extreme-risk category: high prevalence among stable
coronary patients and an emerging widening treatment gap in achieving LDL-cholesterol less than 55 mg/
dL. Atherosclerosis 2018;275:262-264.

PUBMED | CROSSREF

8. Grundy SM, Stone NJ, Bailey AL, Beam C, Birtcher KK, Blumenthal RS, et al. 2018 AHA/ACC/AACVPR/
AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management of blood cholesterol:
executive summary: a report of the American College of Cardiology/American Heart Association task
force on clinical practice guidelines. Circulation 2019;139:e1046-e1081.

PUBMED

9. Grundy SM, Stone NJ, Bailey AL, Beam C, Birtcher KK, Blumenthal RS, et al. 2018 AHA/ACC/AACVPR/
AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management of blood cholesterol:
a report of the American College of Cardiology/American Heart Association task force on clinical practice
guidelines. Circulation 2019;139:e1082-¢1143.

PUBMED

10. ChoKH, Jeong MH, Ahn Y, Kim YJ, Chae SC, Hong TJ, et al. Low-density lipoprotein cholesterol level in
patients with acute myocardial infarction having percutaneous coronary intervention (the cholesterol
paradox). Am ] Cardiol 2010;106:1061-1068.
PUBMED | CROSSREF

11.  McKinneyJS, Kostis WJ. Statin therapy and the risk of intracerebral hemorrhage: a meta-analysis of 31
randomized controlled trials. Stroke 2012;43:2149-2156.
PUBMED | CROSSREF

12. Chun KH, Im E, Kim BK, Shin DH, Kim JS, Ko YG, et al. Incidence, predictors, and clinical outcomes of
new-onset diabetes mellitus after percutaneous coronary intervention with drug-eluting stent. ] Korean
Med Sci 2017;32:1603-1609.
PUBMED | CROSSREF

https://doi.org/10.12997/jla.2019.8.2.204 207


https://e-jla.org/DOIx.php?id=10.12997/jla.2019.8.2.208
http://www.ncbi.nlm.nih.gov/pubmed/28304224
https://doi.org/10.1056/NEJMoa1615664
http://www.ncbi.nlm.nih.gov/pubmed/30403574
https://doi.org/10.1056/NEJMoa1801174
http://www.ncbi.nlm.nih.gov/pubmed/29980053
https://doi.org/10.1016/j.atherosclerosis.2018.06.821
http://www.ncbi.nlm.nih.gov/pubmed/30565953
http://www.ncbi.nlm.nih.gov/pubmed/30586774
http://www.ncbi.nlm.nih.gov/pubmed/20920639
https://doi.org/10.1016/j.amjcard.2010.06.009
http://www.ncbi.nlm.nih.gov/pubmed/22588266
https://doi.org/10.1161/STROKEAHA.112.655894
http://www.ncbi.nlm.nih.gov/pubmed/28875603
https://doi.org/10.3346/jkms.2017.32.10.1603

	Should We Intensify Statin Management in ACS Patients with Very Low LDL Cholesterol Levels?
	REFERENCES


