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Mediterranean diet intervention and coronary plaque

progression after acute coronary syndrome. The

MEDIMACS clinical trial

Intervencioń en la dieta mediterránea y evolucioń de la placa
coronaria tras síndrome coronario agudo. El ensayo clínico
MEDIMACS

To the Editor,

Compared with low-fat diets, the traditional Mediterranean
diet (MedDiet), supplemented with extra virgin olive oil (EVOO) or
nuts, reduces cardiovascular mortality and major cardiovascular
events in both primary prevention and secondary prevention
following an acute coronary syndrome (ACS).1,2 However, the
actual impact of the MedDiet on coronary plaque characteristics is
unknown. Consequently, we conducted the Impact of Mediterra-
nean Diet, Inflammation, andMicrobiome After an Acute Coronary
Syndrome (MEDIMACS) clinical trial, a randomized, controlled,
parallel study (ClinicalTrials.gov; NCT03842319). The trial com-
pared the effects of a 12-month intensive MedDiet intervention
vs conventional MedDiet (standard of care) on atherosclerotic
plaque progression and coronary endothelial and microvascular
dysfunction.3

The primary endpoint was the change in fibrous cap thickness
(FCT) of a nonculprit coronary plaque, measured by optical
coherence tomography (OCT). FCT is a validated marker of plaque
vulnerability, with thinner caps being associated with a higher risk
of rupture.4 Secondary endpoints included coronary plaque burden

(also derived from OCT), endothelial and microvascular function
(not reported herein), and anthropometric measurements of
cardiovascular risk.
Between May 2019 and August 2021, 163 ACS patients

admitted with a diagnosis of ACS provided informed consent
to enter the MEDIMACS clinical trial. Eligible patients had non–
ST-elevation ACS with an intermediate coronary lesion (20%-60%
stenosis) and functionally nonsignificant (fractional flow reserve
> 0.80) in a nonculprit vessel, designated as the target lesion for
the primary endpoint. A total of 100 patients met the inclusion/
exclusion criteria3 and were randomly assigned (1:1) to either an
intensive MedDiet intervention or a low-intensity MedDiet with
lifestyle recommendations (control) for 12 months. Randomiza-
tion was blinded and performed using a computer-generated
system. The intensive MedDiet group received personalized
guidance from a nutritionist and 4 liters of EVOO per month,
while the control group received standard MedDiet recommen-
dations as part of routine secondary prevention after ACS. All
patients underwent clinical evaluations at baseline and at 3, 6, 9,
and 12 months. At study completion, a follow-up intracoronary
procedure was performed, and anthropometric changes were
recorded. Group allocation was blinded to clinicians, nurses, and
researchers. The full methodology for the MEDIMACS trial has
been published.3

Of the 100 patients, 53 were allocated to the control arm and
47 to the intervention arm. During follow-up, 1 patient died due to
noncardiovascular causes, and 1 died due to a second ACS 3months
after inclusion. Of note, the performance of the clinical trial was
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Figure 1. Flowchart and endpoints of the MEDIMACS clinical trial.
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affected by the COVID pandemic. Although 71 out of the
100 patients completed the 12-month follow-up, only 48 under-
went the repeat intracoronary procedure to assess the primary
endpoint (figure 1A). Thus, the modified intention-to-treat (mITT)
population included 48 patients (25 patients allocated to the
intervention group and 23 to the control group). The median age
was 63 [57-71] years, 75% were male, and the median body mass
index was 28 [26-31] kg/m2 (table 1). The etiology of the ACS was
unstable angina in 16 patients and non–ST-segment elevation
myocardial infarction in 32. A total of 3 events were recorded
during follow-up in this mITT population, and 3 patients required a
second revascularization during the lesion re-evaluation (2 in the
intervention group, of which 1 resulted in a fatal event, and 1 in the
control group).
We assessed compliance with the MedDiet in both arms using

the 14-item dietary screener (MEDAS).5 Good compliance was
defined as a score of 10 or more points on the 14-item MEDAS
questionnaire in patients in the intervention group. Diet compli-
ance in the intervention group was very good (mean score during
follow-up visits 11.6 ± 0.2), which was significantly higher than in
the control group (mean score during follow-up visits 8.9 ± 0.3)
during follow-up (P < .00001). The biological markers of compli-
ance (urinary levels of tyrosol, hydroxytyrosol and homovanillic
acid), determined in a random subset of patients from each
group, suggested higher consumption of olive oil and a more
pronounced reduction in alcohol intake, but these differenceswere
nonsignificant.
The effect of the intervention on the primary endpoint, the

baseline to-1-year change in FCT, was null. The between-group
difference in this change was −7.2 μm (95% confidence interval
[95%CI], −11.4 to 25.8 μm, P = .453, figure 1B). There was a near-
significant trend toward a favorable effect of the intervention on
between-group differences in the 1-year change in plaque area,
with an effect size of −0.25 mm2, (95%CI, −0.50 to 0.01; P = .060;
figure 1C). The between-group difference for the baseline to 1-year

change in plaque volume also favored in the intervention, with an
effect size of −4.21 mm3 (95%CI, −9.27 to 0.85; P = .103; figure 1C).
One-year changes in plaque burden were similar between groups,
as were changes in endothelial and microvascular function.
However, the 1-year changes in waist and hip circumferences
were significantlymore pronounced in the intervention group: the
intervention had positive effects on waist circumference (magni-
tude of the effect: −6.6 [−10.5 to −2.8] cm, P < .005) and hip
circumference (magnitude of the effect: −3.27 [−6.5 to −0.1] cm,
P = .045), whereas differences in changes in body weight were not
significant (magnitude of the effect:−0.91 [−5.2 to 3.3] kg, P < .675;
figure 1C).
Our data, limited by sample size, short-term intervention and

the natural crossover between the diet arms, suggest that,
compared with current standard recommendations of MedDiet,
an intensive intervention including supplemental EVOO had no
significant impact on the 1-year FCT of coronary plaque after ACS.
Our previous study indicated that systemic inflammation and gut
microbiota longitudinal responses influence plaque remodeling
after ACS.6 The observed effects could be further clarified by
investigating the role of the MedDiet in the inflammation-
microbiota-coronary plaque interplay. While the intensive inter-
vention may not affect plaque vulnerability, our anthropometric
results and a marginally significant trend toward slower plaque
progression support the clinical benefits of a MedDiet with EVOO
for secondary cardiovascular prevention.
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Table 1

Baseline demographic and clinical characteristics of modified intention to treat population

Variable Overall, N=48a Intervention, n=25a Control, n =23a Pb

Age 63 [57-71] 61 [54-68] 64 [61-73] .079

Sex .617

Female 12 (25) 7 (28) 5 (22)

Male 36 (75) 18 (72) 18 (78)

BMI (kg/m2) 28.1 [25.5-31.2] 28.7 [26.9-31.3] 26.7 [24.9-31.2] .218

Hypertension 34 (71) 19 (76) 15 (65) .412

Dyslipidemia 32 (67) 17 (68) 15 (65) .838

Diabetes .449

Type 1 5 (10) 3 (12) 2 (8.7)

Type 2 7 (15) 2 (8.0) 5 (22)

No 36 (75) 20 (80) 16 (70)

Tobacco .980

Former smoker 13 (27) 7 (28) 6 (26)

No 21 (44) 11 (44) 10 (43)

Active smoker 14 (29) 7 (28) 7 (30)

Type of ACS .414

NSTEMI 32 (67) 18 (72) 14 (61)

UA 16 (33) 7 (28) 9 (39)

ACS, acute coronary syndrome; BMI, body mass index; NSTEMI, non–ST-segment elevation myocardial infarction; UA, unstable angina.
a Values are shown as No. (%) or median [interquartile range].
b Pearson chi-square tests; Fisher exact test; Wilcoxon rank sum test.
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Red, M.P. (CIBER) for their help in the performance of the
MEDIMACS clinical trial. We acknowledge Arteoliva Company
for the free supply of extra virgin olive oil for the clinical trial.

APPENDIX. ADDITIONAL MEDIMACS INVESTIGATORS

IreneMartín de Miguel (Departamento de Cardiología, Hospital
General Universitario Gregorio Marañoń, Facultad de Medicina,
Universidad Complutense de Madrid, Instituto de Investigacioń
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