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Adaptive immunity is related to
coronary artery disease severity
after acute coronary syndrome in
subjects with metabolic syndrome
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Abstract

Metabolic syndrome (MetS) is an inflammatory state associated with high coronary disease risk. Inflammation and
adaptive immunity modulate atherosclerosis and plaque instability. We examined early changes in anti-oxidized low-
density lipoprotein (LDL) (anti-oxLDL) autoantibodies (Abs) in patients with MetS after an acute coronary syndrome
(ACS). Patients of both genders (n=116) with MetS were prospectively included after an acute myocardial infarction (Ml)
or hospitalization due to unstable angina. Anti-oxLDL Abs (IgG class) were assayed at baseline, three and six weeks after
ACS. The severity of coronary disease was evaluated by the Gensini score. We observed a decrease in anti-oxLDL Abs
titers (p<0.002 vs. baseline), mainly in males (p=0.01), in those under 65 y (p=0.03), and in subjects with Gensini score
above median (p=0.04). In conclusion, early decrease in circulating anti-oxLDL Abs is associated with coronary disease

severity among subjects with MetS.
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Introduction

The initial steps of atherosclerosis involve endothelial
dysfunction and subsequent deposition of oxidized low-
density lipoprotein (oxLDL) in the arterial wall, thus trig-
gering a cascade of events that include chemotaxis,
adhesion, phagocytosis and the release of cytokines.!
Classical risk factors for atherosclerotic disease exert their
atherogenic actions in part by promoting, facilitating, or
permitting the oxidation of low-density lipoprotein (LDL).*
The residues from oxidized particles are highly immuno-
genic, and stimulate B- lymphocyte cells to produce a broad
spectrum of autoantibodies (Abs) to different epitopes of
the modified LDL.>¢ Further evidences of immune com-
plexes formation in the circulation and in the vascular wall
by oxLDL and respective Abs have been detected in several
animal models and in humans with atherosclerosis.”$ The
precise role of anti-oxLDL Abs is still under debate, with a
broad spectrum of actions being described, from a protec-
tive role on atherosclerosis to harmful effects on disease
progression or plaque destabilization.?-!2

Patients with unstable angina were reported to have
lower titers of anti-oxLDL Abs than those with stable

coronary artery disease, and these titers were inversely
related to markers of inflammation.!>!* In addition,
increased titers of anti-oxLDL Abs and on several markers
of inflammation are common features of metabolic syn-
drome (MetS).15:16

Thus, we decided to evaluate the early changes in the
anti-oxLDL Abs titers among subjects with MetS after an
acute coronary syndrome (ACS) and their relationship with
the severity of coronary disease.
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Material and methods

Patients and study design

Subjects aged 30 to 75 years, of both sexes (n=116) and
hospitalized due to an ACS (acute myocardial infarction
(MI) or unstable angina pectoris)'”!8 were consecutively
included in the study if they had MetS according to the
National Cholesterol Education Program / Adult Treatment
Panel I11.1920 Exclusion criteria were heart failure class I11
or IV,2! moderate or severe renal or hepatic disease and
other active inflammatory or infectious disease. Patients
with any form of revascularization (surgical or percutane-
ous intervention), planned after hospital discharge, were
also excluded. The project was approved by the ethics com-
mittee of the university and all participants provided writ-
ten informed consent prior to study initiation.

This is an extension of a previous study!?® with partici-
pants prospectively evaluated at hospital discharge (base-
line), three and six weeks thereafter. Titers of anti-oxLDL
Abs, as well as the analysis of coronary angiograms, were
made in a blinded fashion. Patients received optimal care to
attain the usual therapeutic goals. For all patients, a dieti-
cian provided specific counseling based on the Therapeutic
Lifestyle Changes recommended by the National Cholesterol
Education Program / Adult Treatment Panel I11."°

Twelve-hour fasting samples were obtained at baseline,
three and six weeks after hospitalization. Serum total cho-
lesterol, high-density lipoprotein cholesterol (HDL-C) and
triglycerides were determined enzymatically (Opera
Bayer, Germany) with LDL-cholesterol (LDL-C) esti-
mated by the Friedewald equation.?? Glucose was assessed
by enzymatic method and glycated hemoglobin (HbAlc)
was measured using high-perfomance liquid chromatogra-
phy. Concentrations of apolipoproteins (Apo) were deter-
mined by nephelometry (Array 360 Beckmann, Germany).

High-sensitivity C-reactive protein (hsCRP) was meas-
ured by nephelometry (R100 Analyser, Behringer,
Germany), and plasma peroxidation was evaluated by the
thiobarbituric acid-reactive substances (TBARS) assay.??

We determined the antibodies to copper-oxidized LDL,
using our own established enzyme-linked immunosorbent
assay (ELISA) method as previously described.?*? To
increase the precision in quantifying anti-oxLDL Abs, 1gG
(10 mg/ml; purified human IgG, Pierce Protein Research
Products, Thermo Scientific, Rockford, IL, USA) and a
buffer blank (phosphate-buffered saline) were used as con-
trols to compensate intra-plate variation. Inter-plate impre-
cision was minimized by processing all the samples in the
same time period. To minimize false-positive results due to
cross-reactivity with antigen naive epitopes, antibody titers
were expressed as the reactivity index (RI), calculated as
RI:(ODsample - ODsample blank) / (ODIgG - ODIgG blank)! where
IgG was used as a control. Samples were run in triplicate
and the variation within the triplicates did not exceed 5% of
the mean.

Coronary angiography was performed in all patients
before hospital discharge. The extension and severity of
coronary atherosclerosis was examined by an invasive car-
diologist using the Gensini score, which depends on the
degree of luminal narrowing and the importance of the site
of coronary stenosis, as previously described.2¢

Statistical analyses

Categorical variables are presented as number (%) and
compared by Pearson’s y? test. Numerical data are reported
as means and standard deviation (SD) or median values and
interquartile range (IQR). Continuous variables at baseline
were compared using either the Student’s t-test for paramet-
ric data or the Mann-Whitney test in case of non-Gaussian
distribution. Analyses of variance (ANOVA) with repeated
measures, or Wilcoxon and Mann-Whitney tests were used
for comparisons of short-term effects within and between
genders. Spearman’s correlation coefficients were tested. A
p-value of less than 0.05 was considered significant. All
analyses were performed using the Statistical Package for
the Social Sciences (SPSS) software (17.0) for Windows.

Results

The mean (SD) hospital stay due to the ACS was 6.6+3.3
days. Demographic, clinical parameters and pharmacologic
therapy at baseline are presented in Table 1.

Drug therapy was unchanged throughout the study, and
all patients were under effective lipid-lowering therapy.
Males corresponded to 64% of the sample, and MI was more
common among them (55% vs. 33%; p=0.022). We did not
observe differences in age between men and women and the
prevalence of risk factors, except that prevalence of smok-
ing habit in males was higher than in females (p=0.017).
Body mass index was similar in both genders (30 + 4 vs. 30
+5kg/m?, p=0.909) and, as expected, male subjects pre-
sented a higher waist circumference (107+11 vs. 101£10
cm; p=0.004) than females. The number of components of
MetS did not differ between genders at baseline.

Percutaneous interventions were performed in 47 (50%)
of the patients, whereas 10 (9%) individuals received
thrombolysis. In addition, a higher proportion of men were
on clopidogrel, betablockers or nitrates, when compared
with women.

The extension of coronary disease measured by the
Gensini score showed median values (25th—75th percen-
tiles) of 21 (0-36), with higher values in males than in
female counterparts (28 (6—40) vs. 5 (0-31), p=0.008). The
percentage of men presenting Gensini score above the
median was 59.5% vs. 31% in women (p=0.013).

Systolic blood pressure levels slightly increased six
weeks after the ACS compared with baseline (p=0.028),
without gender differences. Diastolic blood pressure did
not change over the study.
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Table I. Characteristics of study population at baseline.

Variable Total Men Women p-value
n=116 n=74 n=42
Age, median (25th—75th percentiles), years? 56 (50-62) 56 (49-62) 56 (53-64) 0.445
Risk factors, n (%)
Tobacco® 35 (30) 28 (38) 7(17) 0.017
Hypertension® 104 (90) 66 (89) 38 (91) 0.827
Diabetes mellitus® 38 (33) 21 (28) 17 (41) 0.182
Familial history of premature coronary heart disease® 65 (56) 39 (53) 26 (62) 0.337
Acute coronary syndrome, n (%)
Myocardial infarction / Unstable angina® 55 (47)/61 (53) 41 (55)/33 (45) 14 (33)/28 (67) 0.022
Physical examination, mean * SD¢
Systolic blood pressure, mm Hg® 132 + 24 129 + 22 137 + 27 0.099
Diastolic blood pressure, mm Hge 86+ 16 85+ 5 8717 0.263
Heart rate, beats per minutec 70+ 13 69+ 13 73+ 13 0.121
Body mass index, kg/m2 305 304 305 0.909
Waist circumference, cme© 104+ 11 107 £ 11 101 £ 10 0.004
Number of MetS criteria® 38+08 38+08 37+038 0.572
Drug therapy, n (%)
Aspirin® 103 (89) 67 (91) 36 (86) 0.428
Clopidogrel® 47 (41) 37 (55) 10 (33) 0.022
Angiotensin converting enzyme inhibitors® 89 (77) 57 (77) 32 (77) 0918
Calcium channel blockers® 21 (18) 12 (16) 9 (21) 0.483
Betablockers® 98 (85) 67 (91) 31 (74) 0.017
Nitrates® 42 (36) 32 (43) 10 (23) 0.036
Insulin® 10 (9) 5(7) 5(12) 0.342
Metformin® 13 (1) 8 () 5(12) 0.858
Sulphonylurea® 20 (17) 10 (13) 10 (24) 0.158
Diuretic® 44 (38) 25 (34) 19 (45) 0.222
Lipid-lowering agents® 116 (100) 74 (100) 42 (100) N/A
Intervention, n (%)
Percutaneous coronary intervention® 47 (40) 37 (50) 10 (24) 0.022
Thrombolysis® 10 (9) 9(12) I (2) 0.071
Gensini score, median (25th—75th percentiles)? 21 (0-36) 28 (6-40) 5(0-31) 0.008

Data obtained at hospital discharge (baseline).

Numerical data expressed as median (IQR) or means (SD). Categorical data are expressed as n (%).
p < 0.05, 2Mann-Whitney test; ®Pearson’s y2-test, “Student’s t-test for independent samples.

Baseline laboratory variables were comparable between
genders, except for HDL-C and Apo A, which were higher
in women, and triglycerides, which were higher in men
(Table 2).

Total cholesterol, LDL-C, Apo B, glucose, glycated
hemoglobin, TBARS, hs-CRP and leukocytes decreased
six weeks after the ACS (p<0.04) compared with base-
line, without gender differences; triglyceride levels were
also reduced at short-term follow-up, and men presented
higher levels than women. HDL-C and Apo A levels
increased six weeks after the ACS (p<0.001) and were
higher in women than in men (p<0.001). The titers of
anti-oxLDL Abs decreased three weeks after the ACS, and
further at week six (0.87£0.04 vs. 0.76+£0.03 vs.
0.73+£0.03; p=0.002) compared to baseline in these sub-
jects with MetS (Figure 1).

We did not observe differences in the titers of oxLDL
autoantibodies across the number of components of MetS;
we also tested for correlations between the A% of oxLDL
autoantibodies and variables of lipid and glucose metabo-
lism, as well as anatomic markers of atherosclerosis. No
correlations were observed with any of these parameters
(data not shown).

When categorized by gender, age (above or below 65 y)
and severity of coronary heart disease (Gensini score above
or below median), anti-oxLDL Abs progressively declined
in males (p=0.012), in subjects under 65 years (p=0.032)
and in those with Gensini score above median (p=0.04)
(Figure 2A—C).

In addition, stratified by gender and clinical condition,
we found that the decline in anti-oxIDL Abs occurred in
males with MI (p=0.012), with Gensini score above the
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Table 2. Laboratory parameters of the study population at baseline and six weeks after an acute coronary syndrome.

Variable Men Women Total p (wg) p (bg)
n=74 (64%) n=42 (36%) n=116 (100%)
Baseline 6 wks Baseline 6 wks Baseline 6 wks
Total cholesterol, mg/dl 185 155 192 151 191 152 <0.001* 0.893
IQR (165-216) (133-189) (173-217) (130-181) (167-216) (131-186)
HDL-C, mg/dI 35 39 46 49 39 43 <0.001t <0.001+*
IQR (32-41) (34-45) (39-51) (44-56) (34-46) (36-50)
LDL-C, mg/dl 117 86 15 79 117 86 <0.001* 0.447
IQR (90-139) 71-119) (94-134) (59-106) (91-138) (68-113)
Triglycerides, mg/dl* 173 124 138 97 161 16 <0.001* 0.002§
IQR (145-204) (93-190) (113-199) (78-131) (127-200) (85-160)
Apolipoprotein A, mg/dl 101 109 15 130 106 17 <0.001t <0.001+*
IQR 91-110) (99-123) (104-130) (123-143) (96-118) (104-133)
Apolipoprotein B, mg/dl 119 99 105 77 114 87 <0.001* 0.023%
IQR (94-134) (73-110) (92-127) (60-103) (94-133) (70-108)
Glucose, mg/dl? 104 104 113 102 107 103 0.001* 0.792
IQR (95-123) 91-122) (99-165) (92-136) (97-138) (91-127)
Glycated hemoglobin, %? 5.8 5.9 6.2 5.9 5.8 5.9 0.039* 0.465
IQR (5.5-6.7) (5.4-6.5) (5.3-7.4) (5.5-7.6) (5.4-6.9) (5.5-6.5)
TBARS, pmol/ml? 1.59 1.30 1.71 1.31 1.63 1.31 <0.001* 0.893
IQR (1.21-191)  (0.94-1.58) (1.10-2.26) (0.85-1.71) (1.18-2.01) (0.91-1.65)
hsCRP, mg/L? 10.7 3.6 83 39 10.1 3.6 <0.001* 0.539
IQR (5.8-24.5) (1.9-5.3) (4.5-13.7) (1.7-7.9) (5.6-19.6) (1.8-5.7)
Anti-oxLDL Abs?, RI 0.78 0.62 0.82 0.75 0.82 0.69 <0.001* 0.056
IQR (0.57-1.10)  (0.49-0.79) (0.53-0.99) (0.59-0.95) (0.57-1.03) (0.50-0-89)
Leukocytes, cells/mm?®  7.730 6.740 7.400 6.440 7.580 6.580 <0.001* 0.172
IQR (6.713-9.410) (5.540-7.920) (5.760-8.657) (5.157-7.430) (6.575-9.083) (5.295-7.805)

Data expressed as median (IQR). Baseline comparisons between genders were performed using unpaired Student’s t-test or Mann-Whitney test:
TC (p=0.259), HDL-C (p<0.001), LDL-C (p=0.578), triglycerides (p=0.021), Apo A (p<0.001), Apo B (p=0.228), glucose (p=0.132), HbAlc
(p=0.441), TBARS (p=0.814), hs-CRP (p=0.081), anti-oxLDL Abs (p=0.918) and leukocytes (p=0.149).

Short-term effects were compared by ANOVA-repeated measures, or Wilcoxon test within groups, or by Mann-Whitney test between groups.

*Baseline>six weeks; tbaseline<six weeks; fwomen>men; Smen>women.

aTriglycerides, glucose, glycated hemoglobin, TBARS, anti-oxLDL Abs, leukocyte did not present Gaussian distribution and were compared by non-

parametric tests.

Anti-oxLDL Abs: anti-oxidized low-density lipoprotein autoantibodies; bg: between groups; wg: within group; hsCRP: high-sensitivity C-reactive
protein; IQR: interquartile range; RI: reactivity index; TBARS: thiobarbituric acid reactive substances.

median (p=0.020), and in those below age 65 (p=0.004),
whereas decline in anti-oxLDL Abs was seen only in
females with unstable angina (p=0.040). Percutaneous
intervention with bare metal stent implantation did not
affect anti-oxLDL Abs levels (Table 3).

Discussion

Our study showed a continuous decrease in the anti-oxLDL
Abs titers after an ACS among subjects with MetS, during
the first six weeks of follow-up, in spite of a stable condi-
tion and global improvement of risk factors. Interestingly,
this decline in the titers of anti-oxLDL Abs was observed in
males, in middle-aged patients and in those individuals with
more severe coronary artery disease. The decline in circu-
lating anti-oxLDL Abs could be explained by consumption
due to formation of immune complexes (IC) in an attempt
to clear oxidized substrates (i.e. oxXLDL) generated in this

inflammatory environment. In agreement with this concept,
aprevious study involving smokers, subjects with increased
oxidative milieu, found decreased oxLDL autoantibodies
levels.?8

Anti-oxLDL Abs can be detected in healthy individu-
als,? but also in many other inflammatory conditions, such
as periodontitis,? systemic lupus erythematosus,'? as well
as in chronic non-communicable diseases, like hyperten-
sion,3 diabetes,?! heart failure,3? and in end-stage renal dis-
ease.’> We have previously demonstrated that in healthy
middle-aged subjects, these titers were higher than in
ACS.13

In the setting of coronary artery disease the presence of
antibodies to different epitopes of oxidized lipids or pep-
tides has been associated with acute coronary events.3*
Interestingly, in a murine model, human-derived I1gG Fab
antibody anti MDA-LDL blocked the uptake of oxLDL by
macrophages in vivo, thus suggesting an important role in
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Figure I. Box-plots showing medians, interquartiles and 95%
confidence interval for oxLDL autoantibodies (RI) at baseline,
three and six weeks after an ACS in patients with MetS. Anti-
OxLDL Abs at week six were lower than baseline titers (p=0.022).
ACS: acute coronary syndrome; MetS: metabolic syndrome; oxLDL:
oxidized low-density lipoprotein; RI: reactivity index.

atherogenesis.’> Antibodies of the IgG class recognize
oxidized-specific epitopes; these antibodies are capable of
binding and clearing proinflammatory oxidized lipids, and
therefore may be atheroprotective. On the other hand, immu-
nocomplexes (IC) of oxLDL with f2-glycoprotein I (32GPI)
and/or CRP were reported to localize in the intima of athero-
sclerotic lesions and were considered pro-atherogenic.3¢ Our

group has previously demonstrated that in patients with
unstable angina, titers of oxLDL autoantibodies were lower
than in stable patients.? It is therefore most likely that two
classes of antibodies possibly exist: one protective and
another that aggravates the risk of coronary disease, as pre-
viously suggested by Fernvik and colleagues.?*

The assumption that there is a consumption of antibodies
by the formation of IC is based on the dynamic by which
antibodies are produced by B-cells. The levels of antibodies
are rapidly upregulated either via antigen-specific stimula-
tion of memory cells or by recruitment of virgin B-cells as
in the case of a primary response. The normal decay of IgG
antibodies seems much slower; one reason could be linked
to the maintenance of an immune state. Therefore, the expla-
nation for our findings appears to be “consumption” of anti-
bodies by the formation of IgG-oxLDL complexes. This is
further emphasized by the short time in which the study was
done and the inverse correlation found between circulating
anti-oxLDL Abs and circulating or tissue-fixed oxLDL.

Our results support the hypothesis that acute inflamma-
tion decreases levels of anti-oxLDL Abs, and that if there is
a sustained inflammation in the short-term follow-up of an
ACS associated with MetS, these titers continue to decline,
possibly due to increased generation of oxidized LDL com-
ponents or oxidative products formed from the LDL parti-
cle that binds to free antibodies.

Balada et al. have postulated that the cause of the
decreased levels of circulating anti-oxLDL Abs in the pres-
ence of oxidative stress may be explained by the clearance
of these immunocomplexes.’” Thus, anti-oxLDL Abs seem
to have a dual effect, sometimes related to cardiovascular
and autoimmune diseases, or have a protective role in
atherosclerosis.!0-14.38

However, conflicting results exist?*#! that may be
explained by the different nature of the studied antibodies,
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Figure 2. Box-plots showing medians, interquartiles and 95% confidence interval for oxLDL autoantibodies (RI) at baseline,
three and six weeks after an ACS in patients with MetS, according to gender (a), age (< 65 or = 65 y) (b) and severity of coronary

atherosclerosis (Gensini score < 21 or = 21) (c).

p<0.05; ANOVA-Tukey. oxLDL autoantibodies at week six were lower than baseline titers in (a) males (p=0.012), (b) those under 65 y (p=0.032),

and (c) those with Gensini score > 21 (p=0.040).

ACS: acute coronary syndrome; MetS: metabolic syndrome; oxLDL: oxidized low-density lipoprotein; RI: reactivity index.
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Table 3. Distribution of anti-oxLDL Abs by clinical condition.
Mi p (wg) UA p (wg) p (bg)
Men
Baseline 0.75 (0.55-1.20) 0.0122 0.81 (0.61-0.98) 0.0922 0.582b
3-wk 0.75 (0.55-0.98) 0.71 (0.58-0.82) 0.465b
6-wk 0.66 (0.50-0.83) 0.61 (0.46-0.75) 0.280°
Women
Baseline 0.80 (0.38-0.97) 0.3032 0.82 (0.60-1.10) 0.004> 0.347°
3-wk 0.65 (0.53-0.86) 0.78 (0.59-0.99) 0.362°
6-wk 0.75 (0.49-0.95) 0.75 (0.59-0.95) 0.722b
Total
Baseline 0.76 (0.47-1.1) 0.1022 0.82 (0.61-1.00) 0.013 0.923b
3-wk 0.73 (0.54-0.98) 0.71 (0.58-0.91) 0.931b
6-wk 0.69 (0.50-0.87) 0.69 (0.49-0.90) 0.866P
Gensini > median Gensini < median
Men
Baseline 0.88 (0.52-1.20) 0.020~ 0.68 (0.53-0.87) 0.738 0.3090
3-wk 0.73 (0.61-0.96) 0.71 (0.58-0.91) 0.682°
6-wk 0.61 (0.45-0.80) 0.60 (0.49-0.60) 0.536P
Women
Baseline 0.92 (0.62-1.17) 0.2032 0.82 (0.51-0.95) 0.9532 0.511b
3-wk 0.76 (0.64-1.07) 0.73 (0.57-1.00) 0.461b
6-wk 0.81 (0.75-0.96) 0.72 (0.53-1.03) 0.534°
Total
Baseline 0.88 (0.56-1.20) 0.0052 0.74 (0.54-0.92) 0.8502 0.231b
3-wk 0.73 (0.62-0.99) 0.71 (0.57-0.92) 0.574°
6-wk 0.71 (0.49-0.85) 0.67 (0.51-0.99) 0.614°
Age = median Age < median
Men
Baseline 0.75 (0.49-0.94) 0.3972 0.83 (0.59-1.20) 0.004> 0.392b
3-wk 0.72 (0.55-0.95) 0.71 (0.59-0.91) 0.8l1b
6-wk 0.62 (0.47-1.01) 0.63 (0.48-0.79) 0.9090
Women
Baseline 0.84 (0.63-0.94) 0.1392 0.80 (0.52-1.07) 0.2572 0.963b
3-wk 0.67 (0.63-0.78) 0.78 (0.52—1.00) 0.786P
6-wk 0.75 (0.63-0.86) 0.75 (0.56-0.99) 0.787°
Total
Baseline 0.82 (0.52-0.92) 0.6972 0.82 (0.57-1.10) 0.0022 0.548°
3-wk 0.70 (0.58-0.87) 0.73 (0.55-0.93) 0.743b
6-wk 0.68 (0.53-0.92) 0.70 (0.50-0.88) 0.822°
PCI No PCI
Men
Baseline 0.75 (0.57-1.15) 0.1232 0.81 (0.54-1.07) 0.078> 0.873b
3-wk 0.69 (0.51-0.91) 0.74 (0.60-0.93) 0.557°
6-wk 0.65 (0.49-0.79) 0.62 (0.47-0.92) 0.849°
Women
Baseline 0.80 (0.59-0.97) 0.1722 0.82 (0.50-1.10) 0.4192 0.800°
3-wk 0.65 (0.55-0.86) 0.77 (0.55-0.99) 0.5900
6-wk 0.71 (0.43-0.85) 0.77 (0.64-0.98) 0.205b
Total
Baseline 0.76 (0.59-1.00) 0.0262 0.82 (0.52-1.10) 0.0532 0.982b
3-wk 0.67 (0.54-0.89) 0.75 (0.58-0.97) 0.400°
6-wk 0.66 (0.49-0.80) 0.71 (0.53-0.96) 0.253b

Data presented as medians (25th—75th percentiles). Comparisons made using Friedman? test for within group analyses or Mann-Whitney® test
for between group analyses. Anti-oxLDL Abs: anti-oxidized low-density lipoprotein autoantibodies; MI: myocardial infarction; wg = within group;

bg = between group; PCI = percutaneous coronary intervention.
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different assays, differences in clinical scenario or even by
the time when blood samples were obtained.

The observed differences between gender regarding
autoantibodies levels is a matter of debate. In our study,
women presented higher HDL-C and Apo A levels and less
atherosclerosis than men. These characteristics may have
accounted for the antioxidant effects and the inverse associa-
tion between atherosclerosis and the level of these antibodies,
as reported by Tinahones et al.*Z in a large population study.

Our study has some strengths and limitations. Anti-
oxLDL Abs were assessed only in the short-term follow-up
of an ACS. It is possible that stable clinical conditions fol-
lowing risk factors control and pharmacological therapy
affect anti-oxLDL Abs generation and/or consumption over
time. The behavior of the adaptive immunity at longer peri-
ods seems crucial for a better understanding of the role of
B-cells on the modulation of atherosclerosis, its contribu-
tion for coronary risk stratification, as well as the opportu-
nity for future therapeutic approaches. We did not perform
intravascular ultrasound (IVUS) that could have been valu-
able for the evaluation of non-obstructive atheroma.

We did not assess anti-oxLDL Abs of IgM class and did
not compare acute coronary syndrome in patients with and
without MetS in this study. However, recent unpublished
data of our group showed that mean (SD) values for Abs
titers in patients with acute MI were 1.25 + 0.17, higher
than those observed in our patients with ACS (unstable
angina/MI plus MetS).

Our study showed that anti-oxLDL Abs titers decline in
the short-term follow-up after an ACS in subjects with
MetS. These findings occurred mainly in males with higher
extension of coronary artery disease and with the acute cor-
onary event occurring earlier in their lives. In conclusion,
early decrease in circulating anti-oxLDL Abs is associated
with coronary disease severity among subjects with MetS.
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