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Elevated low-density lipoprotein cholesterol (LDL-C) is associated with an increased risk of
adverse ischemic outcomes in the early post-acute coronary syndrome (ACS) period.!
Achieving AHA/ACC and ESC recommendations for secondary prevention in high-risk
patients, such as those with ACS, however, is not typically reached until four weeks
following initiation of high-dose statins.2 Proprotein convertase subtilisin/kexin type 9
(PCSKD9) inhibition offers an option for additional and more rapid LDL-C lowering during
the peri-and early post-ACS period.3

The EVACS (Evolocumab in Acute Coronary Syndrome; ClinicalTrials.gov, Unique
identifier: NCT03515304) trial enrolled non-ST-elevation myocardial infarction (NSTEMI)
patients with a troponin | of =5ng/mL and randomly assigned them in a 1:1 ratio to a one-
time dose of evolocumab SQ 420mg or matching placebo within 24-hours of presentation.
We present here the LDL-C, the primary, and other atherogenic lipid outcomes, and interpret
them in the clinical context by reporting the proportion of patients in each group achieving
LDL-C AHA/ACC (<70mg/dL) and ESC (<55mg/dL for very high risk) targets at hospital
discharge and 30-day follow-up. All patients received high intensity statins unless
contraindicated and were treated in accordance with current ACS guidelines. An
independent Data Safety and Monitoring Board monitored the progress of the study, which
was approved by the Johns Hopkins Institutional Review Board. All participants gave
informed consent.
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Of 272 patients with type 1 NSTEMI, 57 (21%) met eligibility criteria and were randomly
assigned to receive one dose of evolocumab SQ 420mg or placebo. Lipid values were not an
inclusion criterion and were obtained at baseline, throughout hospitalization, and at 30 days.
The principal reason for exclusion was a troponin of <5ng/mL.

Mean(SD) age was 55+13 years, 26% were African American, 42% were women, 60% were
on prior statin, and the only significant difference was the gender distribution (male:
evolocumab 22(73%), placebo 11(41%); p=0.03), which was adjusted for in the analysis.
Lipid lowering therapy and intensity at baseline and changes throughout the study did not
differ between the two groups and did not confound the study results. Results of fasting
lipoproteins are presented in Figure 1A. Mean LDL-C levels at baseline were 91.5+35mg/dL
in the evolocumab and 89.6+41mg/dL in the placebo group (p=0.85). We used a linear
mixed-effects model with participant-1D as the random effect. After adjusting for baseline
LDL-C, gender, lipid lowering therapies, time, and site, evolocumab lowered LDL-C
(X2:37.8, p<0.0001), on average by 28.4+4mg/dL. LDL-C decreased from baseline by day
one in the evolocumab group (70.4+27mg/dL; p<0.01 vs baseline), and was lower than that
in the placebo group by day three (p=0.02 vs placebo). The group difference continued
throughout the hospitalization and at the 30-day follow-up (p<0.01). Linear regression
analysis revealed that after adjusting for baseline LDL-C and statin use, change in statin, and
ezetimibe use, LDL-C in the evolocumab participants was an average 28.6mg/dL lower than
in the placebo participants at 30 days (p<0.0001). The non-HDL-C and apolipoprotein B
(ApoB) levels were also significantly lower in the evolocumab, than in the placebo, group at
hospital discharge and 30 days. There were no significant triglyceride or HDL-C group
differences.

The proportions of the evolocumab participants whose LDL-C levels were at or below the
AHA/ACC and ESC targets at hospital discharge, 80.8% and 65.4% respectively, were
higher than in those randomized to placebo, 38.1% and 23.8%, (p=0.01 for both the
AHA/ACC and ESC comparisons). These data and the non-HDL-C and ApoB results are
presented in Figure panels 1B&C. The number of evolocumab and placebo participants with
any adverse event, 10 and 12, and a serious adverse event, two and six, respectively did not
differ.

The increased risk of recurrent ASCVD events early after ACS warrants intensive lipid
lowering.# Our placebo group data indicate that atherogenic lipoproteins remain
significantly above secondary prevention targets during the early post-infarct period despite
high-intensity statin therapy, and the results in our treatment group indicate that early
guideline achievement is superior with added evolocumab. The ability to administer a
hospital-based intervention with a PCSK9 antibody reduces concern for non-compliance
with therapy during the first 30 days and provides assurance that desirable lipid levels will
likely still be present until the usual follow-up evaluation.

To our knowledge, this is the first study of evolocumab’s impact on early post-infarct
atherogenic lipoprotein trajectories in ACS patients. The EVOPACS protocol also
randomized ACS participants to evolocumab or placebo and reported lipid results at four and
eight weeks.> Our results demonstrate that evolocumab initiated in the hospital early after an
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ACS rapidly and significantly reduces LDL-C in just 24-hours. With this approach,
AHA/ACC and ESC secondary prevention guideline recommended LDL-C, non-HDL-C and
ApoB targets applicable to ACS can be achieved in most patients at hospital discharge and
are still present at 30 days. However, the clinical benefits of this early, aggressive lipid
lowering approach are uncertain and a randomized controlled trial in ACS is needed.
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Figure. Atherogenic lipoprotein values and percent of patients achieving LDL-C, ApoB, and non-
HDL-C AHA/ACC/ESC targets at hospital discharge and at 30-day follow-up in the evolocumab
and placebo groups.

(A) Shown is a graph of the mean and standard deviation (SD) values for LDL-C at the
studied time points in the two study groups. The number of participants assessed at the
different time points are as follows: Baseline= 57 (evolocumab=30; placebo=27); Day 1=51
(evolocumab=26; placebo=25); Day 3=30 (evolocumab=16; placebo=14); Day 4-7=23
(evolocumab=15; placebo=8); 30-days=57 (evolocumab=30; placebo=27). PanelsB and C:
Displayed are the proportions of participants whose LDL-C, non-HDL-C, and ApoB levels
were at or below 2018 AHA/ACC and 2019 ESC secondary prevention targets at hospital
discharge (B) and at 30-day follow-up (C) in the evolocumab and placebo groups. The mean
discharge day was 4+2 days, similar to that of the national average. Discharge values were
obtained within 24-hours of discharge (evolocumab n=26; placebo n=21). We excluded the
values of 10 participants; two who were discharged <24 hrs after randomization, six who
were discharged >7 days after study drug administration and two who declined follow up
blood drawing during the hospitalization but presented for the 30-day follow-up lipid
measurements. For panel A the p-values were obtained using two-sample t-tests and for
panels B and C, p-values were obtained using the Fisher’s exact test.
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