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ABSTRACT
ISS
BACKGROUND The AEGIS-II (ApoA-I Event Reducing in Ischemic Syndromes-II; NCT03473223) trial evaluated CSL112,

a human plasma-derived apolipoprotein A-I therapy, for reducing cardiovascular events after acute myocardial infarction

(AMI). Given CSL112’s potential anti-inflammatory properties, we conducted an exploratory post hoc analysis to deter-

mine if its efficacy is influenced by baseline neutrophil-lymphocyte ratio (NLR), a marker of systemic inflammation, and

low-density lipoprotein cholesterol (LDL-C).

OBJECTIVES The purpose of this study was to investigate the association of baseline NLR and cardiovascular events

and explore whether NLR and LDL-C modify CSL112’s efficacy in post-AMI patients.

METHODS A total of 18,219 participants with AMI, multivessel coronary artery disease, and additional cardiovascular

risk factors were randomized to 4 weekly infusions of 6 g CSL112 or placebo. The primary endpoint was a composite of

cardiovascular death, myocardial infarction, or stroke (major adverse cardiovascular events [MACE]). Cox proportional

hazards models evaluated risk by dichotomized baseline NLR (>median vs #median). Treatment interactions with NLR

and LDL-C ($100 vs <100 mg/dL) were assessed.

RESULTS Among 15,966 participants, those with baseline NLR >median (>3.3) had a significantly greater risk of MACE

at 90 days (HR: 1.40; 95% CI: 1.21-1.63), persisting at 180 and 365 days. CSL112 reduced MACE at 90 days among

participants with elevated NLR and LDL-C $100 mg/dL (HR: 0.63; 95% CI: 0.42-0.93), with sustained benefits at

180 and 365 days. Significant interactions were observed between treatment and NLR (Pinteraction ¼ 0.010) and among

treatment, NLR, and LDL-C at 180 days (Pinteraction ¼ 0.029).

CONCLUSIONS Baseline elevated NLR predicts MACE in post-AMI patients, and CSL112 showed an associated reduction

in MACE in patients with elevated NLR and LDL-C $100 mg/dL. (JACC Adv. 2025;4:101727) © 2025 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ABBR EV I A T I ON S

AND ACRONYMS

AMI = acute myocardial

infarction

ApoA-I = apolipoprotein A-I

HDL = high-density lipoprotein

LDL = low-density lipoprotein

LDL-C = low-density

lipoprotein cholesterol

MACE = major adverse

cardiovascular events

MI = myocardial infarction

NLR = neutrophil-lymphocyte

ratio
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D espite modern guideline-directed
medical therapy, patients who sur-
vive an acute myocardial infarction

(AMI) remain at high risk for recurrent car-
diovascular events, particularly in the first
90 days following the index event.1-3 Recur-
rent events link to persistent thrombin gen-
eration, residual inflammation, and elevated
low-density lipoprotein cholesterol (LDL-C)
levels, which together contribute to athero-
sclerotic plaque instability, thrombosis, and
myocardial damage.4,5 Inflammation in the
early post-AMI period, in part driven by neu-
trophils, promotes oxidative damage, endo-
thelial dysfunction, and plaque rupture.6,7
In contrast, some lymphocytes, particularly regulato-
ry T-cells, can mute inflammation and facilitate tissue
repair.8

The neutrophil-to-lymphocyte ratio (NLR), which
reflects the balance between pro-inflammatory and
reparative processes, has emerged as an independent
predictor of adverse cardiovascular outcomes.
Elevated NLR is associated with increased mortality
and recurrent ischemic events following AMI.9 Given
the interplay between systemic inflammation and
lipid burden in driving recurrent events, targeting
both pathways may be a promising therapeutic
strategy. Recent evidence emphasizes the synergistic
impact of impaired high-density lipoprotein (HDL)
functionality, specifically cholesterol efflux capacity,
and elevated interleukin-1b (IL)-1b in increasing the
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risk of major adverse cardiovascular events (MACE) in
patients with ST-segment elevation myocardial
infarction.10

Apolipoprotein A-I (apoA-I), the primary struc-
tural protein of HDL, is essential for initiating
reverse cholesterol transport; however, its function
may be compromised post-AMI.11 CSL112, a human
plasma-derived apoA-I infusion therapy, enhances
cholesterol efflux capacity and has demonstrated
potential in reducing neutrophil recruitment post-
AMI.12-15 In the AEGIS-II (ApoA-I Event Reducing in
Ischemic Syndromes-II) trial, weekly administration
of 6 g CSL112 for 4 weeks post-AMI did not result in
a statistically significant reduction in the primary
composite endpoint of cardiovascular death,
myocardial infarction (MI), or stroke at 90 days
compared to placebo.16 Nonetheless, exploratory
analyses suggested that participants with elevated
baseline LDL-C ($100 mg/dL) derived benefit from
CSL112, with a reduction in MACE at 90, 180, and
365 days.17 However, this effect was absent in pa-
tients with baseline LDL-C <100 mg/dL, indicating
potentially greater efficacy in those with a higher
lipid burden.17

Given the dual roles of systemic inflammation and
elevated LDL-C in driving recurrent cardiovascular
events, this study aimed to assess the association
between baseline NLR and cardiovascular outcomes,
as well as to investigate whether CSL112 efficacy is
modulated by the interaction between elevated NLR
and LDL-C levels in post-AMI patients.
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METHODS

STUDY DESIGN AND PATIENTS. The AEGIS-II trial
design and primary outcomes have been reported.16,18

Eligible adults ($18 years of age) with type 1 MI, mul-
tivessel coronary disease, and at least 2 additional
cardiovascular risk factors (eg, age$65 years, prior MI,
diabetes, or peripheral artery disease) were included.
Key exclusion criteria comprised significant hep-
atobiliary disease, hemodynamic instability, left ven-
tricular ejection fraction <30%, estimated glomerular
filtration rate <30 mL/min/1.73 m2, or planned post-
randomization coronary bypass surgery.

Participants were randomized in a 1:1 ratio to
CSL112 (6 g) or placebo, with 4 weekly intravenous
infusions administered within 30 days of randomi-
zation. Follow-up visits occurred on days 29, 60, and
90, and then every 90 days until day 365. The primary
endpoint was time to the first occurrence of cardio-
vascular death, MI, or stroke (MACE) through 90 days,
and secondary outcomes including MACE assessment
at 180 and 365 days. All events were adjudicated by
an independent clinical events committee blinded to
treatment. The study complied with regulatory and
ethics board standards, and all participants provided
written informed consent.

The present analysis evaluated: 1) the association
between baseline NLR and MACE, defined as a com-
posite of cardiovascular death, MI, or stroke; and
2) the effect of CSL112 in reducing MACE by baseline
NLR and LDL-C levels.
STATISTICAL ANALYSIS. Continuous variables are
expressed as median (Q1-Q3), and categorical vari-
ables as count (%). Normality was assessed using
visual inspection of histograms and the Shapiro-Wilk
test. Comparisons were made using the Wilcoxon
rank sum test for continuous variables and the chi-
squared test for categorical variables.

Efficacy analyses were performed on the intention-
to-treat population. Baseline NLR was calculated as
the ratio of absolute neutrophil to lymphocyte counts
on the day of randomization, prior to the adminis-
tration of the study drug, to reflect pretreatment in-
flammatory status. Participants without available
NLR data were excluded. A histogram of baseline NLR
was generated to illustrate its distribution and pro-
vide context for subgroup analyses. Associations be-
tween continuous NLR, NLR quartiles, and >median
NLR values with MACE were analyzed using Cox
proportional-hazards models, and cumulative inci-
dence rates for MACE were estimated for NLR quar-
tiles and dichotomized NLR (>median vs #median) at
90, 180, and 365 days.
For the primary analysis, NLR was dichotomized
at the median (>median vs #median), and Cox pro-
portional hazards models were used to estimate
causal-specific HRs with 95% CIs for MACE. Pre-
specified covariates included treatment assignment,
geographic region, index AMI type, MI management,
age, diabetes, peripheral artery disease, history of MI,
and an interaction term for index AMI type and index
AMI management. A sensitivity analysis accounting
for baseline differences between >median NLR
vs #median NLR was also performed.

To assess whether the efficacy of CSL112 was
modified by NLR levels, treatment-by-NLR interac-
tion terms were included in the models. NLR was also
analyzed as a continuous variable using restricted
cubic spline models, with knots set at the 20th, 40th,
60th, and 80th percentiles. Additionally, NLR quar-
tiles were analyzed using Cox proportional hazards
models to estimate HRs for CSL112 vs placebo within
each quartile.

A secondary stratified analysis (n ¼ 15,250) evalu-
ated the impact of LDL-C on CSL112 efficacy, using an
LDL-C threshold of 100 mg/dL. Interaction terms be-
tween treatment, NLR, and LDL-C were included to
explore effect modification in participants by NLR
status (>median vs #median) and LDL-C levels
($100 mg/dL vs <100 mg/dL), adjusting for all
covariates used in the primary analysis. Two-sided
P values were reported, with statistical significance
defined as P < 0.05.

In this study, we analyzed time-to-event outcomes
using the Cox model, as prespecified in our Statistical
Analysis Plan. While the Fine-Gray model is
commonly employed for competing risk analyses to
estimate the subdistribution hazard and cumulative
incidence function, our primary objective was to
evaluate the cause-specific hazard of the event of
interest. The Cox proportional hazards model was
chosen to assess the treatment effect on the occur-
rence of the event while accounting for censoring and
competing events as noninformative censoring.
Consistent with the cause-specific hazard framework
employed in the Cox model, Kaplan-Meier estimates
were used to describe the time-to-event patterns for
the outcome of interest. The proportional hazards
assumption was assessed by examining plots of the
log(-log[survival]) vs log(time) for the treatment ef-
fect. The assumption was considered satisfied if the
curves were approximately parallel and did not cross,
indicating consistent HRs over time.

The analyses presented here were post hoc,
exploratory in nature, and aimed at hypothesis gen-
eration; therefore, no adjustments were made for



FIGURE 1 Flowchart of Study Populations

This flowchart depicts the selection process of the study population. LDL-C¼ low-density

lipoprotein; NLR ¼ neutrophil-lymphocyte ratio.
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multiplicity. All statistical analyses were performed
using SAS version 9.4 (SAS Institute).

RESULTS

OVERVIEW. Between March 2018 and November
2022, a total of 18,219 participants at 886 sites in 49
countries were randomized and included in the
intention-to-treat analysis. A total of 9,112 partici-
pants were randomized to CSL112 and 9,107 to pla-
cebo.16 The majority of participants completed all 4
infusions of the study drug (89.8% in the CSL112
group and 90.0% in the placebo group). The ascer-
tainment of the primary endpoint was complete for
99.4% of potential participant-years of follow-up,
with vital status confirmed for 99.5% of participants.
Only one participant in each treatment group was lost
to follow-up.

After excluding participants without data on ab-
solute neutrophil count or absolute lymphocyte
count, 15,966 participants (87.6%) were included in
the primary analysis (Figure 1). Baseline characteris-
tics were well balanced between the 2 groups
(>median vs #median). The median age of partici-
pants was 67.0 years (Q1-Q3: 59.0-72.0 years), and
74.4% (11,886 participants) were male. The NLR was
non-normally distributed at baseline, and the median
value was 3.3 (Q1-Q3: 2.5–4.4) (Supplemental
Figure 1), which was similar between participants
randomized to CSL112 and those randomized to pla-
cebo (3.2 [Q1-Q3: 2.4-4.4] vs 3.3 [Q1-Q3: 2.5-4.4],
P ¼ 0.95). Participants with baseline NLR >median
were more likely to be older, male, not current
smokers, presenting with ST-segment elevation
myocardial infarction, with baseline lower tri-
glycerides and LDL-C levels (Table 1).
ASSOCIATION OF NLR WITH MACE. At 90 days,
participants with baseline NLR >median were at
higher risk for MACE compared to those with
NLR # median (HR: 1.40; 95% CI: 1.21-1.63; P < 0.001,
Figure 2). This increased risk remained significant at
180 days (HR: 1.35; 95% CI: 1.20-1.53; P < 0.001) and at
365 days (HR: 1.31; 95% CI: 1.19-1.46; P < 0.001). A
sensitivity analysis adjusting for all baseline differ-
ences between the >median and #median groups
yielded results consistent with the prespecified
covariate-adjusted analysis: HR: 1.41 (95% CI: 1.22-
1.63; P < 0.001) at 90 days; HR: 1.36 (95% CI: 1.20-1.53;
P < 0.001) at 180 days; and HR: 1.32 (95% CI: 1.20-1.47)
at 365 days.

When NLR was evaluated per quartile, the cumu-
lative incidence of MACE increased across NLR quar-
tiles (Supplemental Figure 2). The HR for MACE in the
4th quartile vs the 1st quartile was 1.8 (95% CI: 1.50-
2.25; P < 0.001) at 90 days (Supplemental Table 1). At
180 days, the HR for the highest vs lowest quartile was
1.73 (95% CI: 1.46-2.05; P < 0.001), and at 365 days, it
was 1.58 (95% CI: 1.38-1.83; P < 0.001).

Continuous analysis revealed that a per-unit in-
crease in NLR was associated with a 7.3% higher risk
of MACE at 90 days (HR: 1.07; 95% CI: 1.04-1.10;
P < 0.001), a 6.6% higher risk at 180 days (HR: 1.07;
95% CI: 1.04-1.09; P < 0.001), and a 6.6% higher risk
at 365 days (HR: 1.07; 95% CI: 1.05-1.09; P < 0.001).

EFFECT OF CSL112 ON MACE BY NLR SUBGROUPS.

Among participants with NLR > median, CSL112 did
not show a reduction in MACE at 90 days compared to
placebo (HR: 0.91; 95% CI: 0.76-1.10; P ¼ 0.33)
(Figure 3). However, at 180 days, CSL112 treatment
resulted in a statistically significant reduction in
MACE compared to placebo (HR: 0.85; 95% CI: 0.73-
0.99; P ¼ 0.037) (Table 2), driven primarily by a
reduction in MIs. By 365 days, the incidence of MACE
in the CSL112 group was lower compared to placebo,
though the difference was not statistically significant
(HR: 0.88; 95% CI: 0.77-1.01; P ¼ 0.060). No signifi-
cant treatment effect of CSL112 was observed at any
time point in participants with NLR values # median.
The P values for treatment-by-NLR interaction were
0.19 at 90 days, 0.010 at 180 days, and 0.060
at 365 days.

Quartile analysis showed no significant treatment
effect of CSL112 on MACE across any NLR quartile
(Supplemental Figure 3). Similarly, restricted cubic
spline analysis demonstrated no statistically signifi-
cant effect of CSL112 on MACE at 90 or 365 days across
the NLR spectrum (Supplemental Figure 4). At
180 days, a potential benefit of CSL112 in patients
with higher NLR values was observed but the HR was
not statistically significant.
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TABLE 1 Baseline Characteristics of the Patients at Randomization

NLR >Median NLR #Median

P Value
Total

(N ¼ 7,983)

CSL112
6 g

(n ¼ 3,967)
Placebo

(n ¼ 4,016)
Total

(N ¼ 7,983)

CSL112
6 g

(n ¼ 3,994)
Placebo

(n ¼ 3,989)

Age, y 68.0 (61.0-74.0) 68.0 (61.0-74.0) 68.0 (61.0-74.0) 65.0 (57.0-71.0) 65.0 (58.0-71.0) 68.0 (61.0-74.0) <0.001

Age $65 y 5,232 (65.5%) 2,605 (65.7%) 2,627 (65.4%) 4,227 (53.0%) 2,133 (53.4%) 2,627 (65.4%) <0.001

Male 6,178 (77.4%) 3,095 (78.0%) 3,083 (76.8%) 5,708 (71.5%) 2,876 (72.0%) 3,083 (76.8%) <0.001

Race <0.001

White 6,854 (85.9%) 3,440 (86.7%) 3,414 (85.0%) 6,767 (84.8%) 3,384 (84.7%) 3,414 (85.0%)

Asian 677 (8.5%) 312 (7.9%) 365 (9.1%) 714 (8.9%) 366 (9.2%) 365 (9.1%)

Black/African American 105 (1.3%) 51 (1.3%) 54 (1.3%) 183 (2.3%) 88 (2.2%) 54 (1.3%)

Other/multiracial 308 (3.9%) 143 (3.6%) 165 (4.1%) 287 (3.6%) 139 (3.5%) 165 (4.1%)

Missing 39 (0.5%) 21 (0.5%) 18 (0.4%) 32 (0.4%) 17 (0.4%) 18 (0.4%)

Ethnicity 0.52

Hispanic 1,044 (13.1%) 504 (12.7%) 540 (13.4%) 1,107 (13.9%) 540 (13.5%) 540 (13.4%)

Non-Hispanic 6,833 (85.6%) 3,406 (85.9%) 3,427 (85.3%) 6,770 (84.8%) 3,400 (85.1%) 3,427 (85.3%)

Not reported 102 (1.3%) 55 (1.4%) 47 (1.2%) 103 (1.3%) 54 (1.4%) 47 (1.2%)

Missing 4 (0.1%) 2 (0.1%) 2 (0.0%) 3 (0.0%) 0 (0.0%) 2 (0.0%)

Geographic region <0.001

Central and Eastern Europe 2,561 (32.1%) 1,304 (32.9%) 1,257 (31.3%) 3,293 (41.3%) 1,610 (40.3%) 1,257 (31.3%)

Western Europe 2,426 (30.4%) 1,198 (30.2%) 1,228 (30.6%) 2,013 (25.2%) 1,033 (25.9%) 1,228 (30.6%)

Latin America 898 (11.2%) 447 (11.3%) 451 (11.2%) 983 (12.3%) 479 (12.0%) 451 (11.2%)

Asia Pacific 829 (10.4%) 399 (10.1%) 430 (10.7%) 810 (10.1%) 418 (10.5%) 430 (10.7%)

North America 1,269 (15.9%) 619 (15.6%) 650 (16.2%) 884 (11.1%) 454 (11.4%) 650 (16.2%)

Body mass index, (kg/m2) 28.1 (25.3-31.5) 28.3 (25.4-31.6) 28.1 (25.3-31.5) 28.5 (25.7-32.0) 28.7 (25.7-31.9) 28.1 (25.3-31.5) <0.001

Current smoking 1,809 (22.7%) 882 (22.2%) 927 (23.1%) 2,385 (29.9%) 1,187 (29.7%) 927 (23.1%) <0.001

Diabetes mellitus 5,318 (66.6%) 2,664 (67.2%) 2,654 (66.1%) 5,531 (69.3%) 2,761 (69.1%) 2,654 (66.1%) <0.001

Peripheral artery disease 1,025 (12.8%) 484 (12.2%) 541 (13.5%) 1,002 (12.6%) 515 (12.9%) 541 (13.5%) 0.58

Prior MI 2,831 (35.5%) 1,386 (34.9%) 1,445 (36.0%) 3,014 (37.8%) 1,555 (38.9%) 1,445 (36.0%) <0.003

Prior PCI 3,026 (37.9%) 1,504 (37.9%) 1,522 (37.9%) 3,092 (38.7%) 1,587 (39.7%) 1,522 (37.9%) <0.28

Heart failure 772 (9.7%) 387 (9.8%) 385 (9.6%) 860 (10.8%) 396 (9.9%) 385 (9.6%) 0.022

Ischemic stroke 450 (5.6%) 210 (5.3%) 240 (6.0%) 385 (4.8%) 190 (4.8%) 240 (6.0%) 0.021

Hypertension 6,348 (79.5%) 3,172 (80.0%) 3,176 (79.1%) 6,305 (79.0%) 3,166 (79.3%) 3,176 (79.1%) 0.40

Hypercholesterolemia 5,115 (64.1%) 2,521 (63.5%) 2,594 (64.6%) 5,169 (64.8%) 2,647 (66.3%) 2,594 (64.6%) 0.37

Index MI type: STEMI 4,164 (52.2%) 2,038 (51.4%) 2,126 (52.9%) 3,950 (49.5%) 1,981 (49.6%) 2,126 (52.9%) <0.001

Coronary angiography for
index MI

7,846 (98.3%) 3,896 (98.2%) 3,950 (98.4%) 7,698 (96.4%) 3,846 (96.3%) 3,950 (98.4%) <0.001

PCI for index MI 7,214 (90.4%) 3,593 (90.6%) 3,621 (90.2%) 6,909 (86.5%) 3,450 (86.4%) 3,621 (90.2%) <0.001

Staged PCI for index MI 1,230 (15.4%) 590 (14.9%) 640 (15.9%) 1,133 (14.2%) 587 (14.7%) 640 (15.9%) 0.031

Aspirin at randomization 7,428 (93.0%) 3,698 (93.2%) 3,730 (92.9%) 7,443 (93.2%) 3,725 (93.3%) 3,718 (93.2%) 0.64

P2Y12 inhibitor at
randomization

7,473 (93.6%) 3,700 (93.3%) 3,773 (93.9%) 7,483 (93.7%) 3,755 (94.0%) 3,728 (93.5%) 0.75

High-intensity statin at
randomization

6,064 (76.0%) 3,017 (76.1%) 3,047 (75.9%) 6,156 (77.1%) 3,062 (76.7%) 3,094 (77.6%) 0.085

Nonstatin lipid-lowering
drugs at randomization

986 (12.4%) 480 (12.1%) 506 (12.6%) 973 (12.2%) 496 (12.4%) 477 (12.0%) 0.75

Total cholesterol at baseline
(mg/dL)

154.7 (129.2-186.0) 155.1 (129.5-186.0) 154.7 (129.2-185.6) 164.0 (137.3-195.7) 164.2 (136.5-195.7) 164.0 (138.1-196.1) <0.001

LDL cholesterol at baseline
(mg/dL)

80.8 (59.2-107.9) 80.8 (59.2-107.9) 80.8 (59.2-107.5) 86.6 (64.6-114.1) 85.8 (64.2-114.1) 87.0 (65.0-114.1) <0.001

HDL cholesterol at baseline
(mg/dL)

39.8 (34.0-47.2) 39.8 (33.6-47.2) 40.2 (34.0-47.6) 39.1 (33.3-46.4) 39.1 (32.9-46.0) 39.1 (33.3-46.4) <0.001

Triglycerides at baseline
(mg/dL)

145.3 (110.7-194.9) 146.1 (110.7-196.6) 143.5 (110.7-193.1) 163.0 (124.0-225.0) 163.9 (124.0-225.9) 162.1 (124.0-224.1) <0.001

Neutrophil-to-lymphocyte
ratio at baseline (mg/dL)

4.4 (3.7-5.6) 4.4 (3.7-5.6) 4.4 (3.7-5.6) 2.5 (2.0-2.8) 2.5 (2.0-2.9) 2.5 (2.0-2.8) <0.001

Values are median (Q1-Q3) or n (%). The P value is based on Wilcoxon rank sum nonparametric or chi-squared test for the comparison between total columns for NLR#median compared with NLR >median.
To convert the values for HDL cholesterol and LDL cholesterol to millimoles per liter, multiply by 0.02586. To convert the values for triglycerides to millimoles per liter, multiply by 0.01129.

HDL ¼ high-density lipoprotein; LDL ¼ low-density lipoprotein; MI ¼ myocardial infarction; NLR ¼ neutrophil-lymphocyte ratio; PCI ¼ percutaneous coronary intervention; Q1-Q3 ¼ 25th-75th percentiles;
STEMI ¼ ST-segment elevation myocardial infarction.
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FIGURE 2 Cumulative Incidence of Major Adverse Cardiovascular Events by Neutrophil-Lymphocyte Ratio

Cumulative incidence of the time to first occurrence of cardiovascular death, myocardial infarction, or stroke (MACE) through 90, 180, and

365 days among patients with a higher NLR (>median) vs lower (#median) at baseline. MACE ¼ major adverse cardiovascular events; other

abbreviation as in Figure 1.
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CSL112 EFFICACY BY COMBINED NLR AND LDL-C

SUBGROUPS. In participants with both NLR >median
and LDL-C $100 mg/dL (n ¼ 15,250), CSL112 treatment
was associated with a reduced MACE incidence at all
follow-up time points: 90 days (HR: 0.64; 95% CI:
0.44-0.92; P ¼ 0.017), 180 days (HR: 0.58;
95% CI: 0.42-0.80; P < 0.001), and 365 days (HR: 0.71;
95% CI: 0.53-0.91; P ¼ 0.008) (Figure 4). Conversely,
CSL112 showed no significant differences in MACE
rates among participants with either NLR >median
with LDL-C <100 mg/dL, nor any difference in
those with NLR #median regardless of LDL-C levels.
The P values for the three-way interaction of treat-
ment, NLR, and LDL-C, at the 3 follow-up time
points (90, 180, and 365 days) were 0.21, 0.029, and
0.21, respectively.
SAFETY OUTCOMES. Adverse event rates were com-
parable between CSL112 and placebo groups across all
NLR subgroups, and no new safety concerns were
identified in this analysis.
DISCUSSION

This post hoc analysis of the AEGIS-II trial un-
derscores the prognostic significance of baseline
NLR in patients with acute MI, with elevated NLR
(>median) predicting a higher incidence of MACE at
90, 180, and 365 days post-AMI. Second, our
findings suggest that, while CSL112 did not signifi-
cantly reduce MACE in the overall AEGIS-II popu-
lation, a potential reduction in MACE at 180 days
was observed in participants with elevated NLR,
highlighting the possibility for CSL112 as a time-
sensitive therapeutic intervention for this high-risk
subgroup. Notably, patients with both elevated
NLR and LDL-C ($100 mg/dL) demonstrated
consistent reductions in MACE at 90, 180, and
365 days, suggesting that the combined presence of
systemic inflammation and elevated lipid burden
may identify a subgroup of patients likely to benefit
from CSL112 therapy.



FIGURE 3 Cumulative Incidence of Major Adverse Cardiovascular Events by Treatment and Neutrophil-Lymphocyte Ratio

Cumulative incidence of the time to first occurrence of cardiovascular death, myocardial infarction, or stroke (MACE) through 90, 180, and

365 days among patients with (A) (>median NLR) for CSL112 vs placebo and (B) (#median NLR) treated for CSL112 vs placebo. Abbreviations

as in Figures 1 and 2.
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TABLE 2 Major Adverse Cardiovascular Events by NLR Subgroup

Endpoint Time Point

NLR #Median (N ¼ 7,983) NLR >Median (N ¼ 7,983)

CSL112 6 g
(n ¼ 3,994)

Placebo
(n ¼ 3,989)

HR
(95% CI) P Value

CSL112 6 g
(n ¼ 3,967)

Placebo
(n ¼ 4,016)

HR
(95% CI) P Value

Composite of MI, stroke, or CV death Through 90 d 153 159 0.93 (0.75-1.16) 0.54 218 244 0.91 (0.76-1.10) 0.33

Through 180 d 233 231 0.98 (0.81-1.17) 0.81 296 356 0.85 (0.73-0.99) 0.037

Through 365 d 344 324 1.02 (0.88-1.19) 0.77 423 489 0.88 (0.77-1.01) 0.060

CV death or MI Through 90 d 138 146 0.91 (0.72-1.15) 0.45 201 221 0.93 (0.77-1.13) 0.46

Through 180 d 208 209 0.96 (0.79-1.17) 0.69 272 327 0.85 (0.72-1.00) 0.047

Through 365 d 311 292 1.02 (0.87-1.20) 0.77 386 453 0.87 (0.76-1.00) 0.043

CV death Through 90 d 18 32 0.55 (0.31-0.98) 0.043 69 73 0.96 (0.69-1.33) 0.79

Through 180 d 38 44 0.83 (0.54-1.28) 0.40 88 95 0.94 (0.70-1.25) 0.66

Through 365 d 66 70 0.89 (0.64-1.25) 0.51 127 134 0.96 (0.76-1.23) 0.76

MI Through 90 d 124 125 0.96 (0.75-1.23) 0.74 148 170 0.89 (0.72-1.12) 0.32

Through 180 d 182 178 0.99 (0.80-1.22) 0.91 208 264 0.81 (0.67-0.97) 0.022

Through 365 d 265 245 1.04 (0.87-1.24) 0.65 300 362 0.85 (0.73-0.99) 0.035

Stroke Through 90 d 17 14 1.18 (0.58-2.39) 0.65 25 29 0.88 (0.52-1.51) 0.65

Through 180 d 30 25 1.16 (0.68-1.97) 0.59 34 39 0.90 (0.57-1.42) 0.64

Through 365 d 42 41 0.98 (0.64-1.51) 0.92 50 56 0.92 (0.63-1.35) 0.67

Event counts for major adverse cardiovascular events are presented for each subgroup.

CV ¼ cardiovascular; other abbreviations as in Table 1.
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The association between elevated NLR and MACE
aligns with current evidence implicating inflammation
in post-AMI cardiovascular events.9,19 Elevated NLR
reflects a state of heightened neutrophil-mediated
inflammation, which can augment local oxidative
stress, endothelial dysfunction, and plaque instability,
all of which contribute to recurrent ischemic events.6,7

Conversely, lymphocytes—particularly regulatory and
T helper 2 T-cells—can facilitate the resolution of
inflammation, promoting tissue repair post-MI.8

Therefore, an elevated NLR suggests a dispropor-
tionate inflammatory response, which could be an
important mediator of recurrent cardiovascular
events. Moreover, elevated LDL-C contributes to pla-
que vulnerability and activates lipid-driven inflam-
matory pathways, which, when combined with an
elevatedNLR, results in a particularly high-risk profile.

Our observation that CSL112 was most effective in
participants with both elevated NLR and elevated
LDL-C provides mechanistic insights into its dual ac-
tion on inflammation and cholesterol metabolism.
Recent research has highlighted how HDL function-
ality, particularly cholesterol efflux capacity, in-
fluences residual cardiovascular risk post-MI.
Patients with both low cholesterol efflux capacity
and elevated IL-1b levels are at increased risk for
recurrent events, underscoring a high-risk profile
characterized by HDL dysfunction and systemic
inflammation.10 Given that CSL112 enhances choles-
terol efflux, the observed benefit among patients with
elevated NLR and LDL-C in our cohort may reflect
similar underlying HDL dysfunction, reinforcing
CSL112’s role in patients with high inflammatory and
lipid burden.

CSL112 may attenuate neutrophil-driven inflam-
mation by reducing cholesterol content within
atherosclerotic plaques and modulating lipid-driven
inflammatory pathways.20 Enhanced cholesterol
efflux can inhibit neutrophil migration and hemato-
poietic stem and progenitor cell proliferation, thereby
potentially mitigating inflammation.21 Importantly, in
a phase 2 study, CSL112 has been shown to attenuate
the post-AMI elevation in NLR.21 This effect was driven
primarily by a decrease in neutrophil counts, sup-
porting the hypothesis that CSL112 mitigates
neutrophil-driven inflammation.12 Early reductions in
neutrophil counts may reflect a tempered acute in-
flammatory response, and hence more quiescent
vulnerable plaques during the critical post-AMI period.
Furthermore, in vitro studies demonstrated the ability
of CSL112 particles to reduce acute inflammation in
macrophages by inhibiting IL-1ß secretion.10

Our findings align with prior research demon-
strating the interplay between inflammation and lipid
levels in cardiovascular outcomes,22 emphasizing that
combined biomarkers such as LDL-C and NLR may
better identify high-risk patients. While therapies like
canakinumab targeting the IL-1b innate immunity
pathway showed benefits in reducing cardiovascular
events independent of lipid levels, CSL112 primarily
exerts its effects through enhanced cholesterol
efflux.13,16,23 The observed benefit in patients with



FIGURE 4 Cumulative Incidence of Major Adverse Cardiovascular Events by Neutrophil-Lymphocyte Ratio and Low-Density Lipoprotein Cholesterol

Cumulative incidence of the time to first occurrence of cardiovascular death, myocardial infarction, or stroke (MACE) through 90, 180, and 365 days among patients

with (A) a higher NLR (>median) and LDL-C $100 mg/dL at baseline and (B) higher NLR (>median) and LDL-C <100 mg/dL and (C) a lower NLR (#median) and

LDL-C $100 mg/dL at baseline and (D) lower NLR (#median) and LDL-C <100 mg/dL. Abbreviations as in Figures 1 and 2.
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both elevated LDL-C and NLR suggests CSL112’s
potential as a targeted therapy for those with com-
bined lipid and inflammatory risk, distinct from
inflammation-focused interventions.

This analysis has several limitations. First, as a
post hoc analysis, these findings should be inter-
preted as exploratory and hypothesis-generating. The
lack of randomization by NLR or LDL-C subgroup
limits causal inferences, and further prospective
studies are needed to validate these observations.
Second, the absence of serial NLR measurements
limits our understanding of the dynamic nature of
inflammation in response to CSL112 treatment. Serial
monitoring of NLR could provide deeper insights into
the temporal relationship between inflammation
resolution and cardiovascular risk reduction. Never-
theless, baseline NLR remains a well-validated and
practical marker of inflammation, consistently asso-
ciated with adverse cardiovascular outcomes.9 Third,
while we focused on NLR and LDL-C, other important
biomarkers reflective of systemic inflammation
(eg, IL-1b, IL-6, C-reactive protein) were not assessed
in this trial.24,25 Of note, a recent publication
analyzing >2,000 AMI patients submitted to primary
PCI and followed for 1-year post-AMI found a signif-
icant and independent association between IL-1b and
MACE, which was not observed for high-sensitive
C-reactive protein.10 Lastly, this study used Kaplan-
Meier estimates to illustrate time-to-event patterns;
however, these estimates do not account for the in-
fluence of competing risks, such as all-cause mortal-
ity. While this approach aligns with our cause-specific
hazard analysis using the Cox proportional hazards
model, it may overestimate the cumulative incidence



CENTRAL ILLUSTRATION Impact of Baseline Inflammation and Lipid Levels on CSL112 Efficacy

Rikken SAOF, et al. JACC Adv. 2025;4(5):101727.

MACE incidence by baseline NLR (>median vs #median) in AEGIS-II trial. The figure shows that increased baseline NLR predicts MACE in

post-AMI patients and that CSL112 may reduce MACE in patients with high NLR and LDL-C $100 mg/dL, but not other subgroups.

Abbreviations as in Figures 1 and 2.
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of the event of interest. The Fine-Gray method, which
models the subdistribution hazard, could have pro-
vided more direct insights into the cumulative inci-
dence of the event in the presence of competing risks.
Future studies may consider incorporating the Fine-
Gray approach to offer a more comprehensive un-
derstanding of the impact of competing risks on event
occurrence.

CONCLUSIONS

This post hoc analysis reinforces baseline NLR as a
prognostic marker readily accessible from routine
clinical testing in AMI patients, with elevated NLR
associated with increased MACE risk across 90, 180,
and 365 days. CSL112 showed MACE reduction at
180 days in post-MI patients with baseline elevated
NLR and demonstrated reduced cardiovascular
events at all time points among those with both
elevated NLR and LDL-C levels (Central Illustration).
These results suggest that post-AMI patients with
heightened inflammatory and lipid risk may benefit
most from CSL112, warranting further prospective
studies to validate these findings.
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