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The PACMAN-AMI trial: game over for the
“vulnerable plaque”?
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Key Points

• The PACMAN-AMI (Effects of the PCSK9 Antibody Alirocumab on Coronary Atherosclerosis in Patients With Acute Myocardial
Infarction) trial is an investigator-initiated, multicentre, double-blind, randomized clinical trial aiming to determine the effects of 1-year
treatment with the proprotein convertase subtilisin kexin type 9 (PCSK9) inhibitor alirocumab in addition to statin therapy on coronary
atherosclerosis assessed by serial multimodality intracoronary imaging in patients with acute myocardial infarction (AMI).1 The primary
hypothesis was that, when compared with placebo, treatment with alirocumab would determine a greater reduction in percent atheroma
volume (PAV) in non-infarct-related arteries (IRAs), as measured by serial intravascular ultrasound (IVUS). At nine European centres,
300 patients (mostly statin-naïve) with AMI undergoing percutaneous coronary intervention (PCI) of the IRA and successful multimodality
intracoronary imaging of two non-IRAs were randomized to receive biweekly subcutaneous alirocumab 150 mg (n= 148) or placebo
(n= 152), initiated ,24 h after urgent PCI of the culprit lesion, and continued for 52 weeks in addition to rosuvastatin 20 mg, without
dose adjustment in either treatment.

• Patients underwent multimodality invasive imaging with IVUS, near-infrared spectroscopy (NIRS), and optical coherence tomography
(OCT) in the proximal segments of two non-IRAs during the index procedure and after 52 weeks. The primary endpoint was the change
in PAV assessed by IVUS. The two powered secondary endpoints were: (i) the change in the maximum lipid core burden index (LCBI)
within 4 mm assessed by NIRS and (ii) the change in minimal fibrous cap thickness measured by OCT imaging.

• Out of 300 randomized patients (mean age, 59 years; 19% females), 265 (88%) underwent serial IVUS imaging in 537 arteries. AtWeek 52,
the mean change in PAV was−2.13% with alirocumab vs.−0.92% with placebo [difference,−1.21; 95% confidence interval (CI),−1.78 to
−0.65%; P, 0.001]. When compared with placebo, patients randomized to alirocumab showed a significantly greater reduction in max-
imum LCBI within 4 mm (difference,−41.24; 95% CI,−70.71 to−11.77; P= 0.006), and a significantly greater increase in minimal fibrous
cap thickness (difference, 29.65 μm; 95% CI, 11.75–47.55; P= 0.001).

• AtWeek 52, LDL cholesterol (LDL-C) level was 23.6+ 23.8 mg/dL in the alirocumab group and 74.4+ 30.5 mg/dL in the placebo group
(P= 0.001), representing 85 and 51% reduction vs. baseline, respectively. Patients in the alirocumab group also showed significantly greater
decreases in triglycerides, lipoprotein(a), and apolipoprotein B, without significant difference in high-sensitivity C-reactive protein levels.

Comment
Acute coronary syndromes (ACS) typically develop from the rupture
or superficial erosion of an atherosclerotic plaque causing subocclu-
sive or occlusive thrombosis of a coronary artery, and these events
generally follow the disruption of a delicate balance between instability
and healing capacity.2 During the past three decades, the advancement

of intravascular imaging techniques enabled the in vivo identification of
atherosclerotic plaque phenotypes at higher risk of causing ACS.3,4

Plaques with large atheroma burden, characterized by a large lipid
pool and a thin fibrous cap (i.e. thin-cap fibroatheroma) infiltrated by
macrophages represent the rupture-prone phenotype.3,4 Previous
IVUS and OCT studies showed that statin treatment can slow or
halt the progression, or cause the regression of atherosclerotic
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plaques, by reducing lipid content and thickening the overlying fibrous
cap.5 Mounting evidence suggests that the combination of a PCSK9 in-
hibitor with statin therapy might have an additive favourable effect on
atherosclerotic plaque burden and phenotype.6 The PACMAN-AMI
trial indeed found that early PCSK9 inhibition produced incremental
benefits on coronary plaque evolution, composition, and phenotype
beyond the beneficial effects of statin therapy.1

This trial is unique in providing a comprehensive phenotypic and
morphometric characterization of coronary atherosclerosis by using
two imaging catheters (i.e. IVUS-NIRS and OCT) in multiple
non-IRAs, at two time points, and this represents the main strength
of the trial. The difference in PAV reduction observed in patients trea-
ted with alirocumab when compared with placebo (i.e. −1.21%),
which may appear small at first glance, is actually larger than measured
in previous trials,6 and exceeds the difference in atheroma volume that
has been reported to have an impact on cardiovascular outcomes.7

The absolute reduction in PAV in the alirocumab group (i.e. 2.3%),
which is more than two times greater than that found in similar trials,6

may be due to the fact that the vast majority of patients (�90%) en-
rolled in the PACMAN-AMI were statin-naïve, and the observed addi-
tive effect on plaques may therefore be explained by the concomitant
initiation of statin and PCSK9 inhibitor. Other important findings of
the study are the significantly greater reduction in lipid burden by
NIRS and increase in OCT-measured minimal fibrous cap thickness
(both hallmarks of ‘vulnerable plaque’) in the alirocumab group.
While these observations are of potential clinical interest, it is import-
ant to interpret them with respect to the overall data provided by the
authors. In particular, while repeated measurements of all the study
endpoints with their relative between-group and across time points
differences were provided, no data were reported about the number
and phenotype of the analysed plaques. While PAV can be measured
for all types of lesions, lipid burden and fibrous cap thickness can be
assessed only if a fibroatheroma is present, and this crucial information
is missing in the present report.

There are a number of additional points that need to be considered
when analysing the results of the trial. First, while acknowledging the
complexity of conducting an imaging study with these characteristics,
the sample size (n= 300) was relatively small, and a non-trivial propor-
tion of patients (12%) did not undergo an assessment at 52 weeks. The
study was therefore largely underpowered for the assessment of clin-
ical outcomes. Furthermore, women (19%) and diabetic patients
(10%) were under-represented in the study population. Finally, all pa-
tients enrolled in the study were treated with rosuvastatin 20 mg.
Although this represents a high-intensity lipid-lowering regimen, there
is considerable individual variation in the achieved LDL-C reduction,8

and a substantial proportion of patients with AMI usually need higher
intensity regimens (e.g. rosuvastatin 40 mg, or atorvastatin 80 mg) to
achieve LDL-C target levels, in particular during the first months after

the acute event. In fact, the mean LDL-C level achieved in the placebo
group after 52 weeks of statin therapy indicates that the vast majority
of patients had not reached the target level recommended by current
guidelines (i.e.,55 mg/dL).9 This finding reinforces the importance of
early achievement of LDL-C target soon after AMI, and a missing ana-
lysis of the data is whether the extent of individual PAV changes cor-
related with the achieved LDL-C level.

Despite these limitations, the PACMAN-AMI trial represents one
of the most relevant studies of the natural history of coronary athero-
sclerosis in the current era of intensive secondary prevention, possibly
providing the missing link between further lipid-lowering with PCSK9
inhibitors after AMI and incremental reduction in major adverse car-
diovascular events observed in large clinical trials.10
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