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Abstract

Background and aims: To the best of our knowledge, no studies have investigated the
metabolic control of patients with premature coronary artery disease (CAD). The present study
analyzes the metabolic control, defined as the simultaneous target in blood pressure, low-
density lipoprotein cholesterol, non-high-density lipoprotein cholesterol and hemoglobin Alc,
as well as the factors associated with its achievement in patients with premature CAD.
Methods: The study included 1206 patients with CAD diagnosed before the age of 55 and
65years in men and women, respectively. Sociodemographic, clinical and biochemical data
were collected to know the prevalence of cardiovascular risk factors, including individual
components of metabolic control plus smoking cessation and body mass index (BMI) <25kg/
mZ2. Non-strict and strict targets were used to evaluate metabolic control.

Results: Participants were 54 = 8years old, 19.7% were women and had a median CAD
evolution of 2.4years. Non-strict and strict metabolic control was achieved by 18.4% and
6.2% of patients, respectively. Moreover, 79.8% and 67.6% met a composite of three or

more cardiovascular risk factor goals using both criteria. BMI <25kg/m?2 was independently
associated with 1.734 (95% confidence interval: 1.207-2.492) and 2.541 (95% confidence
interval: 1.608-4.014) higher probabilities to meet non-strict or strict metabolic control.
Conclusion: Our results show that 18.4% and 6.2% of subjects with premature CAD achieved
non-strict and strict metabolic control, respectively. BMI <25kg/m? was found to be
associated with the achievement of metabolic control. Multidisciplinary strategies including
healthy lifestyle changes and pharmacological therapies could decrease the socioeconomic

and clinical impact of premature CAD.
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Coronary artery disease (CAD) is the leading
cause of mortality and disability around the
world.!? and the years of life lost due to prema-
ture cardiovascular death have gradually increased
since the end of the last century.! The American
Heart Association (AHA) has established a new
concept of cardiovascular health that promotes
healthier lifestyles.> This concept includes the

control of environmental risk factors such as diet,
physical activity, smoking cessation and body
mass index (BMI), in addition to the control of
total cholesterol, blood pressure and fasting
plasma glucose, which have been considered as
classical clinical risk factors. Improvement of
these risk factors helps to reduce the development
of incident and recurrent cardiovascular events.>
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Likewise, and based on scientific evidence, several
clinical practice guidelines have been developed
for the control of cardiovascular risk factors in
patients with established CAD;*% these recom-
mendations have been updating constantly in
the last few years. Although the AHA and the
American College of Cardiology (ACC) previously
recommended blood pressure <140/90mmHg in
patients with CAD, they have recently reduced its
goal to <130/80mmHg.% In addition, the AHA/
ACC suggests that low-density lipoprotein choles-
terol (LDL-C) should be kept less than 70 mg/dL
and non-high-density lipoprotein cholesterol (non-
HDL-C) less than 100mg/dL to reduce the onset
of new and/or recurrent cardiovascular events.” On
the other hand, in 2017, the American Association
of Clinical Endocrinologists (AACE) proposed
values of LDL-C<55mg/dL. and non-HDL-
C <80mg/dL, in patients with premature CAD
considered as subjects with extreme cardiovascular
risk.# Concerning patients with CAD and diabetes,
the American Diabetes Association recommends
that hemoglobin Alc (HbAlc) should be kept
below 8% as a goal to reduce morbidity and mortal-
ity in patients with macrovascular complications.8
According to the AHA/ACC recommendations
(non-strict criteria for blood pressure, LDL-C
and non-HDL-C), it has been reported that less
than half of patients with secondary prevention
reached an adequate metabolic control.%10
However, currently, there are no studies that: (a)
have used the AACE recommendations (strict cri-
teria for LDL-C and non-HDL-C) and the strin-
gent blood pressure goal (<130/80mmHg) to
analyze the metabolic control in patients with
CAD; (b) have analyzed metabolic control in
patients with premature CAD; and (c) have inves-
tigated the association of clinical, biochemical
and environmental risk factors with metabolic
control of premature CAD patients. Hence,
the objective of the present study was to analyze
the prevalence of non-strict and strict metabolic
control (defined as blood pressure, LDL-C,
non-HDL-C and HbAlc goals achieved), as well
as the independent variables associated with
this metabolic control, in patients with premature
CAD.

Methods

Patients
The population studied was selected from the
Genetics of Atherosclerotic Disease (GEA) study

database. The GEA is an observational transversal
study designed to examine the genomic basis of
CAD, and to determine the association of tradi-
tional and emerging cardiovascular risk factors
with clinical and subclinical CAD, in a sample of
Mestizo-Mexican subjects.!! The study included
1206 patients with a previous diagnosis of prema-
ture CAD, 35-74years old, treated, and enrolled
from 2008 to 2013 at the Instituto Nacional de
Cardiologia Ignacio Chavez (INCICh). Premature
CAD was defined as documented history of stable
or unstable angina pectoris, or acute myocardial
infarction for more than 3 months before enroll-
ment, history of percutaneous coronary interven-
tion, coronary artery by-pass grafting, or coronary
stenosis >50% detected by angiography, diag-
nosed before 55 and 65years of age in men and
women, respectively. Patients with current use of
corticosteroids, established chronic kidney disease,
hepatic, thyroid or malignant disease were excluded
from the study. The GEA study was approved by
the INCICh Ethics Committee of Research on
humans (approval number: 09646) and was con-
ducted according to the 1975 Declaration of
Helsinki. Written informed consent was obtained
from each patient included in the study.

All participants completed a medical examination
in which previously trained staff interviewed them
and applied standardized questionnaires to col-
lect sociodemographic information, history of
CAD, current use of drug therapy, and alcohol or
tobacco consumption. CAD evolution of each
patient was calculated as the time from the first
cardiovascular event until enrollment in the
study. Optimal pharmacological compliance (at
least 85%) was considered when the patient self-
reported quitting treatment for 1day or less per
week. Current smoking status was defined when
subjects self-reported that they had smoked
tobacco in the previous 12 months and included
those who had quit within the past year. Former
smokers were defined as those who had quit more
than a year earlier.!?2 The physical activity index
was calculated using the Baecke questionnaire,!3
the total physical activity was obtained from the
sum of the physical activity during work, sports
and recreational time. The questionnaire and
physical activity indexes have been previously
validated in an adult population.!* The height
was measured with a rigid stadiometer that iden-
tifies up to 1cm difference and the weight was
assessed with a calibrated scale that reaches 0.1 kg
differences. The BMI was calculated as the weight
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in kilograms divided by the square of body height
in meters (m?); overweight was defined as BMI
between 25 and 29.9kg/m? and obesity as
BMI =30kg/m?2. Systolic/diastolic blood pressure
was measured after the patients remained seated
for at least 10 min and the average of the second
and third measurements was used for the analy-
sis. Hypertension was defined as blood pressure
values >140/90 mmHg or the use of antihyper-
tensive drug therapy. Blood pressure goals were
defined as <130/80 and <140/90mmHg for
strict and non-strict metabolic control cut-off
points.® Type 2 diabetes mellitus was defined
when fasting plasma glucose values were
=126 mg/dL or when the patient self-reported a
previous diagnosis or current hypoglycemic drug
use.!> As suggested for patients with macrovascu-
lar complications, HbA1c <8% was considered as
the goal for glycemic control in patients with
diabetes.?

Biochemical analysis

Blood samples from the patients were collected
after at least 10h of fasting. The glucose blood
concentration, total cholesterol, HDL-C, apoli-
poproteins Al and B100, as well as triglycerides,
were evaluated in fresh samples, using standard-
ized enzymatic procedures in a Hitachi autoana-
lyzer 902 (Hitachi Ltd, Tokyo, Japan). The
precision and accuracy of lipid measurements are
evaluated regularly by the Centers for Disease
Control and Prevention (Atlanta, GA, USA).
LDL-C was calculated using the De Long er al.
formula.!® Adequate control of total cholesterol
was considered when its blood concentration was
<200mg/dL. Non-HDL-C was calculated as
total cholesterol minus HDL-C. According to the
AACE, strict cut-off points for LDL-C and non-
HDL-C were defined as serum levels <55 mg/dL
and <80mg/dL, respectively.* According to the
AHA/ACC, non-strict cut-off points were consid-
ered when those values were <70mg/dL and
<100mg/dL, respectively.” The percentage of
HbA1lc was assessed by an immunoassay in an
autoanalyzer for clinical chemistry (COBAS
C501; Roche Diagnostics GmbH, Mannheim,
Germany). The simultaneous achievement of
blood pressure, LDL-C, non-HDL-C, and
HbAlc <8.0% (only in subjects with diabetes)
goals was considered as metabolic control,
according to either non-strict or strict criteria
(Table 1).

Table 1. Cardiovascular risk factor targets to achieve non-strict or strict
metabolic control® in patients with premature coronary artery disease.

Cardiovascular risk factor

Non-strict cut-off

Strict cut-off

point point
Systolic/diastolic blood pressure, <140/90 <130/80
mmHg
Low density lipoprotein <70 <55
cholesterol, mg/dL
Non-high-density lipoprotein <100 <80
cholesterol, mg/dL
Hemoglobin Alc, % <8 <8

aMetabolic control includes the simultaneous achievement of all cardiovascular
risk factors, except for hemoglobin Alc, which was included only if the patient had
a previous diagnosis of diabetes. Non-strict metabolic control defined according
to the American Heart Association and the American College of Cardiology.
Strict metabolic control defined according to the American Association of Clinical
Endocrinologists.* Hemoglobin Alc cut-off point was based on The American
Diabetes Association statement for patients with diabetes and coronary artery

disease.?

Statistical analysis

Values are expressed as mean * standard devia-
tion, median (interquartile range) or number of
subjects (%). Means and medians were compared
using ANOVA (Scheffe test as post hoc) or
Kruskal-Wallis tests (Mann—Whitney U test for
individual comparison) when needed, and fre-
quencies were compared with chi-squared test.
Multiple logistic regression analysis was used to
evaluate independent factors associated with the
achievement of strict or non-strict metabolic con-
trol. Variables that showed statistical differences
among patients with or without metabolic con-
trol, as well as those with biological plausibility,
were used as co-variables. Analyses were per-
formed using the SPSS wersus 15.0 statistical
package (SPSS Chicago, IL, USA). All values
with p<<0.05 were considered statistically
significant.

Results

The clinical, sociodemographic and biochemical
characteristics of patients with premature CAD
are shown in Table 2. The participants had a
mean age of 54+ 8years and one-fifth were
women (19.7%). Most subjects had a diagnosis of
prior myocardial infarction (one event: 78.8%,
two events: 8.4%, three events: 0.5%) and only
12.3% had angina pectoris (stable angina: 8.9%,
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Table 2. Clinical, sociodemographic and biochemical
characteristics of patients with premature coronary

artery disease.

Table 2. (Continued)

Total

N=1206
Age, years 54 +8
Female sex, % 19.7
Coronary artery disease 2.4 (0.7-6.4)

evolution, years

Coronary artery disease type, % (n)

Stable angina
Unstable angina
Myocardial infarction
One event
Two events
Three events
Time since last event, years
PCI with stenting, %
CABG, %
Married, %
Education, %
Less than high school
High school
Some college
Completed college
Working status, %
Full time
Part time
Unemployed

Monthly income

=US$485
US$242-424
US$121-176

US$<60.5
Smoking status, %
Current
Former
Never
Total physical activity index

Total kilocalories per day
index

8.9 (108)
3.4 (41)

78.8 (950)
8.4 (101)
0.5(6)

1.7 (0.6-5.3)
45.0

9.9

79.0

44.0
14.9
39.0
2.1

33.6
37.4
28.9

11.5

22.6
43.9
21.9

1.4

62.8

25.8

7.50 (6.75-8.38)
2048 (1656-2534)

(Continued)

Total
N=1206
Alcohol intake, g/day 1.34 (0.38-4.80)
BMI, kg/m? 29 + 4
Normal weight, % 17.0
Overweight, % 46.9
Obesity, % 36.1
Systolic blood pressure, 119+ 19
mmHg
Diastolic blood pressure, 72 +10
mmHg
Antihypertensive treatment, % 97.8
Treatment adherence =85%, % 74
Cholesterol, mg/dL
Total 165+ 45
Low-density lipoprotein 96 + 39
High-density lipoprotein 39+10
Non-high-density 119 (92-149)
lipoprotein
Triglycerides, mg/dL 160 (116-214)
Apolipoprotein B100, mg/dL 84 + 31
Apolipoprotein Al, mg/dL 121+ 26
Lipid-lowering treatment, % 94.1
Treatment adherence =85%, % 87
Fasting plasma glucose?, 91+9
mg/dL
Type 2 diabetes, % 36.2
Hypoglycemic treatment, % 92.9
Fasting plasma glucose, 148 + 55
mg/dL
HbATc, % 7.89 +2.03
Insulin, 1U/dL 19.0(13.8-26.5)
Antiplatelet treatment, % 97.3
Anticoagulant treatment, % 6.1
Lipid-lowering treatment, % 94.1

Normal weight = BMI <25kg/m?, overweight = BMI
25-29.9kg/m?, obesity = BMI=30kg/m?; current smoking
was defined as tobacco consumption =1per day.

a0nly patients without diabetes.

BMI, body mass index; CABG, coronary artery bypass
grafting; HbA1c, hemoglobin Alc; PCI, percutaneous

coronary intervention.
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unstable angina: 3.4%). The prevalence in women
was different according to the diagnosis of CAD
(stable angina: 41.7%, unstable angina: 22.0%,
one myocardial infarction event: 18.3%, two
myocardial infarction events: 8.9%, three myo-
cardial infarction events: 0%; p<<0.001). The
median evolution of cardiovascular disease was
2.4 (0.7-6.4) years and despite the significant dif-
ference in CAD diagnoses [stable angina: 1.4
(0.6-4.0); unstable angina: 2.4 (0.6-7.6), one
myocardial infarction event: 1.8 (0.6-5.5), two
myocardial infarction events: 7.0 (4.0-11.1),
three myocardial infarction events: 11.2 (6.2—
15.3)], the time elapsed since the last coronary
event was similar for all subjects [1.7 (0.6-5.3)
years]. The prevalence of percutaneous coronary
intervention with stenting and coronary artery by-
pass grafting surgery showed a gradual increase
when patients were stratified by the severity of the
disease (stable angina: 13.1% and 1.9%, unstable
angina: 42.5% and 17.1%, one myocardial infarc-
tion event: 45.9%, 9.9%, two myocardial infarc-
tion events: 69.0% and 14.9%, three myocardial
infarction events: 83.3% and 16.7%; respectively,
p<0.05 for both). Sociodemographic data indi-
cate that about 80% of patients lived as a couple,
more than half of them had an education beyond
primary school, about 30% were unemployed,
and more than 20% had incomes below the mini-
mum Mexican wage. Dietary-healthy habits
showed that they consumed more than 2000 kcal/
day, median alcohol consumption was 1.34 g/day
and the median of the total physical activity index
was 7.5. On average, blood pressure values were
below 120/80 mmHg and nearly 100% of the sub-
jects were wunder antihypertensive therapy.
Although 94% of patients were under lipid-lower-
ing treatment and mean total cholesterol was
below 200 mg/dL, LDL-C and non-HDL-C were
above the recommended goals.

The prevalence of non-strict metabolic control
was 18.4%, whereas strict metabolic control was
achieved by 6.2% of the total population. The
individual goals achieved for blood pressure,
LDL-C and non-HDL-C (strict and non-strict
metabolic control), as well as for smoking cessa-
tion, BMI <25 kg/m?, and HbA1c <8.0% (in sub-
jects with diabetes) are shown in Figure 1. Overall,
data indicate that more than half of the subjects
reached the target for blood pressure, smoking
cessation and glycemic control. Conversely, less
than one-third of patients achieved the goals for
lipid and weight control. Importantly, strict lipid
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Figure 1. Prevalence of cardiovascular risk factors
goals achieved in patients with premature coronary
artery disease. (A) Non-strict and strict cut-off
points for blood pressure, low-density lipoprotein
cholesterol (LDL-C] and non-high-density lipoprotein
cholesterol (non-HDL-C). (B) Prevalence of goals
achieved in smoking, body mass index (BMI) and
hemoglobin Alc (HbA1c).

a0nly patients with diabetes.

control was achieved by ~12% to ~14% of the
subjects. Compared with those that did not reach
any lipid targets, lipid-lowering treatment preva-
lence was higher among subjects who achieved
goals in LDL-C (92.5% wversus 98.4%; p<<0.001)
and non-HDL-C (96.6% versus 97.9%; p=0.044),
regardless of the cut-off point. On the other hand,
the prevalence of hypoglycemic treatment was
higher among subjects with uncontrolled diabetes
(97.9% versus 92.0%; p=0.017). The analysis of
the cumulative number of clinical, biochemical
and behavioral cardiovascular risk factor goals
achieved reveals that using the non-strict cut-off
points, 79.8% of the subjects had =3 well-con-
trolled risk factors, but only 4.5% had six risk fac-
tors on target. When the strict cut-off points were
considered, the prevalence was reduced to 67.6%
and 2.1%, respectively (Figure 2).
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Figure 2. Prevalence of the cumulative number of cardiovascular risk factors goals achieved in patients with
premature coronary artery disease. Non-strict cut-off points: blood pressure <140/90 mmHg, low-density
lipoprotein cholesterol (LDL-C) <70 mg/dL, non-high-density lipoprotein cholesterol (non-HDL-C) <100 mg/
dL, absence of tobacco consumption, body mass index <25kg/m?, hemoglobin Alc <8% (only patients with
diabetes). Strict cut-off points consider the same values except for blood pressure (<130/80 mmHg), LDL-C

(<55mg/dL) and non-HDL-C (<80 mg/dL).

Non strict metabolic control:

Hypoglycemic treatment e

Lipid-lowering treatment

BMI<25 kg/m?

p value
0.654 (0.470-0.912)  0.012
7.945 (1.919 — 32.895)  0.004
1.734 (1.207 —2.492)  0.003

Strict metabolic control:

BMI<25 kg/m?

2.541 (1.608 — 4.014) <0.001
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Figure 3. Multiple regression analysis to identify factors independently associated with composite control

in blood pressure, low-density lipoprotein cholesterol (LDL-C), non-high-density lipoprotein cholesterol
(non-HDL-C) and hemoglobin Alc (HbA1c]) in patients with premature coronary artery disease. Age, gender,
smoking status, lipid-lowering treatment, hypoglycemic treatment, body mass index (BMI) <25kg/m?, living
status, unemployment and monthly income were included as covariates. Non-strict metabolic control was
defined as blood pressure <140/90 mmHg, LDL-C <70mg/dL, non-HDL-C <100 mg/dL and HbA1c<8% in
patients with diabetes. Strict metabolic control was defined as blood pressure <130/80 mmHg, LDL-C <55mg/dL,
non-HDL-C <80 mg/dL and HbA1c <8% in patients with diabetes.

Univariate analysis showed that smoking cessation
[odds ratio: 1.828; (95% confidence interval:
1.062-3.146) p=0.029], BMI<25mg/m? [1.828
(1.062-2.603); p<<0.001] and lipid-lowering ther-
apy [1.206 (1.149-1.267); p<<0.001] were associ-
ated with non-strict metabolic control achievement;
whereas hypoglycemic treatment was associated
with poor achievement [0.937 (0.888-0.989);
$=0.023]. On the other hand, BMI <25 kg/m?2 was
the only variable that was associated with strict

metabolic control achievement [2.541 (1.608-
4.014); p<<0.001]. The multivariate analysis
showed that except from smoking cessation, all
these variables were independently associated with
metabolic control achievement (Figure 3).

Discussion
Reports published during the last decade have
shown that the socioeconomic impact of premature
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CAD has gradually increased in high-, middle- and
low-income countries.’»? As noted, recommenda-
tion-based guidelines on cardiovascular secondary
prevention worldwide have been constantly updated
with the aim of reducing cardiovascular morbidity
and mortality and decreasing the high costs repre-
sented by CAD.*8 In this context, several studies
have reported that simultaneous achievement of
cardiovascular risk prevention goals is poor.910:17:18
To the best of our knowledge, the present study is
the first to analyze the composite cardiovascular
risk factors control in premature CAD patients,
using former and recent stringent criteria. Our
results highlight that less than 20% and 10% of pre-
mature CAD patients achieved non-strict or strict
metabolic control, respectively. Likewise, 4.5% and
2.1% from the studied population achieved goals of
blood pressure, LDL-C, non-HDL-C, smoking
cessation, BMI<<25kg/m? and HbA1c<8.0% (in
those with diabetes) using non-strict and strict cri-
teria, respectively. Moreover, 79.8% and 67.6%
met a composite of =3 behavioral and clinical risk
factor goals using both criteria. In addition, the
data show that, independently from the pharmaco-
logical therapy, BMI<25kg/m? was consistently
associated with higher rates of composite cardiovas-
cular risk factors met. The aforementioned suggests
that improvement in behavioral changes could
enhance quality of life and reduce socioeconomic
burden of CAD, as previously reported by epide-
miological studies.!2-18-20

One of the major modern challenges for cardio-
metabolic control around the world in secondary
prevention is the lack of multiple cardiovascular
risk factors control. In a recent report, Blom ez al.
described that only 12% of patients with high- and
very high-cardiovascular risk, including those with
stable CAD, achieved goals in LDL-C, HbAlc
and blood pressure.!” The authors highlighted that
their findings are similar to other European and
American studies showing low attainment goal
rates of metabolic control.!8-24 In other American
cohorts of patients with stable CAD, researchers
found that nearly 7.6% achieved simultaneous
control of LDL-C, non-HDL-C, blood pressure,
HbAlc, BMI, smoking and physical activity.%10
Compared with those reports, the present study
shows that less than 5% of subjects with premature
CAD met a composite of six cardiovascular risk
factor goals, including behavioral and clinical risk
factors, using both non-strict and strict criteria.
Moreover, we found that 18.4% and 6.2% of
patients met non-strict and strict metabolic

control, respectively. Likewise, by design of the
GEA study, selected subjects were younger in
order to analyze the natural history of premature
CAD. In addition, this analysis shows higher rates
of smoking history (74.2%) and BMI<30kg/m?
(63.9%), and a lesser prevalence of type 2 diabetes
mellitus (36.2%).17-19:21 Although most previous
studies did not include physical activity and kilo-
calories consumption, their results suggest a poor
balance between energy consumption and expend-
iture in patients with very high cardiovascular risk.
These unhealthy lifestyles adversely impact the
control of major cardiovascular risk factors such as
hypertension, raised LDI-C and glycemic con-
trol.18 Qur results support this hypothesis, showing
a low total physical activity index (normal ranges:
9.1-14.9 in adult population).!* Furthermore, we
found that 68.3% of the participants were consum-
ing more kilocalories per day than they required,
according to the Harris—Bennedict formula
(data not shown).?> Qur data also show that a
BMI<25kg/m? was consistently and positively
associated with the achievement of non-strict and
strict metabolic control (Figure 3). This finding
enhances the hypothesis about a poor balance
between energy consumption and expenditure
among patients with established CAD, and is sup-
ported by studies showing that obesity is associated
with poorer glycemic, blood pressure and lipid
control.18,26-32

Following the growing evidence from the last
decades about secondary prevention in patients
with CAD, guidelines have updated their criteria
to prevent recurrent events.*8 Despite that strin-
gent control has shown further cardiovascular
benefits, their achievement has not been widely
met.15:17-19:22 Noteworthy, participants from the
GEA study were selected from 2008 to 2013,
when recommendation-based guidelines were
not yet as tight. Although more than 90% of
subjects were under blood pressure- and lipid-
lowering treatment, 73.3%, 14.2% and 11.7%
met strict goals in blood pressure, non-HDL-C
and LDL-C, respectively. Although previous
studies have found that socioeconomic status was
negatively associated with poor metabolic con-
trol,19-23,26,:27 the present analysis shows that soci-
odemographic data were not different among
subjects with premature CAD that met or did
not meet metabolic control. Of note, most of
the subjects selected in the GEA study come
from low socioeconomic status; therefore, results
from sociodemographic data could not be fully
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reliable. On the other hand, lipid-lowering treat-
ment was independently associated with an eight-
fold higher probability to meet non-strict
metabolic control, whereas hypoglycemic treat-
ment was inversely related to its achievement. A
plausible explanation for the last controversial
finding is that patients with diabetes had a worse
cardiovascular profile. This is supported by the
fact that, although almost 60% of the subjects
with diabetes met HbA1c <8.0%, patients with
uncontrolled diabetes had higher prevalence of
glucose-lowering drugs prescription (97.9% ver-
sus 92.0%; p=0.017). In addition, compared
with subjects with HbAlc<8%, those with
uncontrolled diabetes were characterized by hav-
ing higher prevalence of insulin treatment (5.0%
versus 15.9%; p<<0.001). Overall, the cluster of
these findings, regarding weight control,
unhealthy diet, poor physical activity, and phar-
macological treatment, supports the fact that
metabolic control of patients with CAD requires
modern preventive programs. Recent studies
have pointed out that multidisciplinary teams of
healthcare professionals, including nutritionists,
dietitians, cardiovascular physiotherapists, psy-
chologists and medical specialists, should address
all these aspects of lifestyle changes to improve
the cardiovascular perspectives in patients with
established CAD.18:19,21,22

An important strength of our analysis is that we
studied the composite impact of sociodemo-
graphic, clinical and biochemical data in patients
with premature CAD, which has not been widely
studied yet. Likewise, we further compared prior
evidence-based guidelines for metabolic target
goals with the recent goals proposed lately. A lim-
itation of the present study is that our population
was extracted from a single tertiary center of car-
diology in Mexico, and this may interfere with the
interpretation of the results from the whole
premature CAD population due to possible bias
of the same medical inertia of our center.
Furthermore, it is important to point out that the
selected sample was of Mexican-Mestizo origin
and results may not apply for other ethnic groups.
Although the small number of women could be
considered a limitation of the present study, it is
consistent with observations in previous cohorts
where the prevalence of women with CAD has
been found to be 20-35%.%10:18:21 Another limita-
tion is the cross-sectional design of the present
study, which does not allow knowing the causality
of the associations found. In addition, the short

follow-up of some patients after the first cardio-
vascular event could also impact on the meta-
bolic control achievement. Finally, it was not
possible to know accurately what drugs and the
amount the patients were taking through direct
evaluation; however, we applied standardized
questionnaires to collect information about phar-
macological prescriptions to properly analyze
the association of therapies with metabolic goals
achievement. As noted, mechanism of action,
doses and intensity of blood pressure-, lipid- and
glucose-lowering drugs were not evaluated in this
work because this will be described in more detail
elsewhere.

In summary, the present study indicates that
18.4% and 6.2% of subjects with premature CAD
achieved non-strict and strict metabolic control,
respectively. In addition, BMI<25kg/m? was
found to be an independent factor and consistently
associated with the achievement of metabolic con-
trol. The results suggest that healthy lifestyle
changes, added to current pharmacological thera-
pies, should be implemented through multidisci-
plinary strategies to reduce the socioeconomic and
clinical impact on subjects with premature CAD.
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