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Abstract
Background: The best way to select individuals for lipid-lowering treatment in the population is controversial.

Objective: In healthy individuals in primary prevention: (1) to assess the relationship between cardiovascular risk
categorized according to the V Brazilian Guideline on Dyslipidemia and the risk calculated by the pooled cohort
equations (PCE); (2) to compare the proportion of individuals eligible for statins, according to different criteria.

Methods: In individuals aged 40-75 years consecutively submitted to routine health assessment at one single center, four
criteria of eligibility for statin were defined: BR-1, BR-2 (LDL-c above or at least 30 mg/dL above the goal recommended by
the Brazilian Guideline, respectively), USA-1 and USA-2 (10-year risk estimated by the PCE = 5.0% or = 7.5%, respectively).

Results: The final sample consisted of 13,947 individuals (48 + 6 years, 71% men). Most individuals at
intermediate or high risk based on the V Brazilian Guideline had a low risk calculated by the PCE, and more than
70% of those who were considered at high risk had this categorization because of the presence of aggravating
factors. Among women, 24%, 17%, 4% and 2% were eligible for statin use according to the BR-1, BR-2, USA-1
and USA-2 criteria, respectively (p < 0.01). The respective figures for men were 75%, 58%, 31% and 17%
(p < 0.01). Eighty-five percent of women and 60% of men who were eligible for statin based on the BR-1 criterion
would not be candidates for statin based on the USA-1 criterion.

Conclusions: As compared to the North American Guideline, the V Brazilian Guideline considers a substantially higher
proportion of the population as eligible for statin use in primary prevention. This results from discrepancies between the
risk stratified by the Brazilian Guideline and that calculated by the PCE, particularly because of the risk reclassification
based on aggravating factors. (Arq Bras Cardiol. 2017; 108(6):508-517)
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Introduction

Although the relationship between the reduction in serum
low-density lipoprotein cholesterol (LDL-c) levels and the
reduction in cardiovascular events is indisputable,’ the best
way to select individuals in the population for treatment with
lipid-lowering drugs is controversial, and the recommendations
vary in different guidelines.>”

The V Brazilian Guideline on Dyslipidemia and
Atherosclerosis Prevention (V Brazilian Guideline), published
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in 2013, is based on the classical precept, used for many years,
of establishing more aggressive LDL-c goals for individuals at
higher cardiovascular risk.

The American College of Cardiology (ACC)/American
Heart Association (AHA) guideline, from now on referred
to as North American Guideline, also published in 2013,
does not advocate meeting LDL-c goals, but elects groups
of individuals who benefit from statin use, based on their
clinical antecedents or absolute risk for major cardiovascular
events.’ In addition, the North American Guideline proposes
new equations to calculate the cardiovascular risk, the pooled
cohort equations (PCE), derived from cohorts representative
of the North American population.®

Both the way of stratifying the cardiovascular risk and
the criteria for statin eligibility can vary substantially,
depending on the guideline used, which impacts the
individual therapeutic decision-making and has an expressive
repercussion to the health system.
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The objectives of this study, carried out with mainly
healthy individuals in primary prevention and with no
clinical manifestation indicative of high cardiovascular risk,
were: (1) to assess the relationship between cardiovascular
risk categorized according to the V Brazilian Guideline
recommendations and the risk calculated by use of the
PCE; (2) to compare the proportion of individuals eligible
for statins, according to either the V Brazilian Guideline or
the North American Guideline criteria.

Methods

Population studied

The present study included individuals consecutively
evaluated at the Preventive Medicine Center of the Albert
Einstein Israeli Hospital (Sdo Paulo-SP) from 01/2009 to 12/2015.
Data were prospectively collected. The study protocol
comprises complete clinical history and physical examination
performed by a clinician, treadmill exercise test and blood tests
(lipid profile, fasting glycemia, high-sensitivity C-reactive protein
[hs-CRPY), as previously detailed.’

Individuals with the following characteristics were
excluded: age < 40 years or > 75 years; self-reported
antecedents or detection of significant clinical or subclinical
cardiovascular atherosclerotic disease, abdominal aortic
aneurysm or diabetes mellitus; LDL-c = 190 mg/dL; and
current use of lipid-lowering drugs. In addition, individuals
with parameters outside the recommended range for using the
cardiovascular risk equations (total cholesterol < 130 mg/dL
or > 320 mg/dL, high-density lipoprotein cholesterol [HDL-c]
< 20 mg/dL or > 100 mg/dL, systolic blood pressure < 90 mm
Hg or > 200 mm Hg) were excluded, as were those whose
missing data prevented risk calculation.

Cardiovascular risk according to the V Brazilian Guideline

As recommended by the V Brazilian Guideline, the
Framingham general cardiovascular risk score was calculated
by using the proper equation with continuous variables
(age, systolic blood pressure, total cholesterol, HDL-c) and
categorical variables (sex, arterial hypertension treatment
or non-treatment, presence or absence of diabetes mellitus
and smoking).'® That score calculates the risk of death from
coronary artery disease, myocardial infarction, angina,
ischemic or hemorrhagic stroke, transient ischemic attack,
peripheral vascular disease or heart failure in 10 years."

In addition, the presence or absence of aggravating
risk factors, capable of re-stratifying cardiovascular risk,
based on the V Brazilian Guideline recommendations,
was assessed.” The following aggravating risk factors were
considered: hs-CRP > 2 mg/L and < 10 mg/L in the absence
of inflammatory conditions (not related to atherosclerosis);
family history of premature coronary artery disease (male
first-degree relative < 55 years or female first-degree
relative < 65 years); metabolic syndrome (according to the
International Diabetes Federation criteria'); and subclinical
atherosclerosis (detected on ultrasound of the carotid
arteries or computed tomography of the coronary arteries).>
The assessment of subclinical atherosclerosis is not part of the

routine protocol at our service, so its request was up to the
clinician in charge or to the patient’s attending physician.

Individuals with a Framingham general cardiovascular risk
score < 5% were considered at low or intermediate risk,
depending on the absence or presence of a family history of
premature coronary artery disease, respectively. Women with
a general risk score between 5% and 10%, as well as men with
a general risk score between 5% and 20%, were classified as
at an intermediate or high risk, depending on the absence
or presence of aggravating factors, respectively. Women and
men with global risk scores > 10% and > 20%, respectively,
were stratified as at high risk.?

Cardiovascular risk according to the PCE

The cardiovascular risk was also calculated by use of the
PCE, as recommended by the North American Guideline.>®
The PCE used a more modern statistical modeling that allows
greater flexibility in accommodating the clinical variables used
for risk prediction, which are the same described above for
the Framingham general risk score, in addition to ethnicity.®
Differently from the general risk score, the PCE calculate
the risk of major cardiovascular events, such as death from
coronary artery disease, non-fatal myocardial infarction and
fatal or non-fatal stroke, in 10 years.?

Statin eligibility criteria

Based on the V Brazilian Guideline, two criteria of eligibility
for statin use were arbitrarily considered: LDL-c above the
goal advocated by the V Brazilian Guideline (BR-1 criterion)
or LDL-c at least 30 mg/dL above that goal (BR-2 criterion).

The following LDL-c goals are recommended by the
V Brazilian Guideline: < 100 mg/dL for individuals at
intermediate risk and < 70 mg/dL for those at high risk.?
Individuals at low cardiovascular risk, according to the
V Brazilian Guideline, to whom the guideline recommends
an individualized LDL-c goal, were not considered eligible
for statin use according to the BR-1 and BR-2 criteria.

According to the North American Guideline, statin should
be considered for individuals aged between 40 and 75 years,
not diagnosed with clinical atherosclerotic cardiovascular
disease or diabetes mellitus, with LDL-c between 70 mg/dL
and 189 mg/dL, and cardiovascular risk by using PCE = 7.5%
in 10 years. Those with risk between 5.0% and < 7.5% can
also be considered for statin use.’

Thus, this study considered two criteria of eligibility
for statin use based on the North American Guideline:
cardiovascular risk by using the PCE = 5.0% (USA-1 criterion)
or = 7.5% (USA-2 criterion).

Statistical analysis

Knowing in advance that the data bank used in this
study is mainly composed of male individuals and does not
represent the general Brazilian population, the cardiovascular
risk stratification was planned to be evaluated separately for
women and men. Likewise, statin eligibility was analyzed
in subgroups defined by sex, age group and cardiovascular
risk categories.
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Categorical variables were expressed as percentages,
and the chi-square test was used for comparisons.
Continuous variables were expressed as means and
standard deviations; non-paired Student t test was used
to compare baseline characteristics between men and
women, while analysis of variance (ANOVA) was used to
compare the cardiovascular risk obtained from the PCE
among the low, intermediate and high risk categories.
Considering the large sample size and the central limit
theorem, according to which the distribution of the sample
means always tends to normality, we assumed that all
variables had a normal distribution and could be analyzed
by use of parametric tests.

The analyses were performed with Microsoft Office Excel tools
and Stata statistical program, 13.0 version. A p value < 0.05 was
considered statistically significant.

Ethical aspects

The study was approved by the Ethics Committee in
Research of the Albert Einstein Israeli Hospital (CAAE
54537916.2.0000.0071). Considering that this is a retrospective
study using a data bank and involving a large number of
individuals, many of whom seen several years before this study
began, the written informed consent could not be used and the
Ethics Committee approved its waiver.

Results

Population studied and its characteristics

Figure 1 details the individuals included in and excluded
from the study. From the 32,532 individuals initially identified
in the data bank, 18,585 (57%) were excluded, most of whom
(76%) because of age < 40 years.

Of the final sample of 13,947 individuals, 9,901 (71%)
were male. Table 1 shows the main characteristics of the
population studied. Most women were at low cardiovascular
risk. Despite the comparable mean age, the male population
was characterized by a less favorable lipid profile, higher
frequency of metabolic syndrome-related changes and higher
cardiovascular risk as compared to women.

A significant percentage of individuals was re-stratified
into a higher-risk category because of the presence of an
aggravating factor. Of the 577 women at intermediate
risk based on the V Brazilian Guideline, 332 (58%) had a
Framingham general risk score < 5% and family history of
premature coronary artery disease. However, that situation
occurred in only 187 (5%) of the 3,775 men stratified as
at intermediate risk.

In addition, of the 500 women at high risk according to
the V Brazilian Guideline, 366 (73%) had a Framingham
general risk score between 5% and 10%, and were
re-stratified due to the presence of an aggravating factor.
Of the 4,046 men at high risk, 3,221 (80%) had a
Framingham general risk score between 5% and 20% and
an aggravating factor. Metabolic syndrome was the major
single aggravating factor responsible for re-stratification into
high risk, for both sexes (Figure 2).
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Cardiovascular risk by the V Brazilian Guideline versus risk
calculated by the PCE

Figure 3 shows the distribution of the cardiovascular risk
categories calculated by using the PCE, according to the
stratum of cardiovascular risk determined by the V Brazilian
Guideline. For both sexes, a high proportion of individuals
with PCE risk < 5% in 10 years was observed, even in the
categories of intermediate and high risk, according to the
V Brazilian Guideline. However, only a minority of individuals
stratified as at high risk, according to the V Brazilian Guideline,
had a PCE risk = 7.5% in 10 years.

Among women, the means =+ standard deviations of
cardiovascular risks according to the PCE were as follows:
0.8 * 0.6% in the low-risk category; 1.8 = 1.6% in the
intermediate-risk category; and 4.3% 3.4% in the high-risk
category (p < 0.01). Among men, the respective values were
1.2 £0.4%, 4.1 = 2.4% and 6.9 = 5.4% (p < 0.01).

Statin eligibility

Statin eligibility was significantly higher according to the BR-1
and BR-2 criteria, as compared to the USA-T and USA-2 criteria,
for both women and men. According to the BR-1, BR-2, USA-1
and USA-2 criteria, 975 (24%), 705 (17%), 156 (4%) and 63 (2%)
women, respectively, would be eligible for statin use (p < 0.01).
The respective numbers for men were 7,381 (75%), 5,704
(58%), 3,050 (31%) and 1,696 (17%, p < 0.01).

A higher proportion of women eligible for statins
according to the V Brazilian Guideline criteria as compared
to those of the North American Guideline was observed in all
age groups analyzed, and in those both at intermediate and
high risks, according to the V Brazilian Guideline (Figures 4
and 5). The proportion of candidates for statin was 10
times greater according to the BR-1 criterion, as compared
to the USA-1 criterion, for women aged between 50 and
< 60 years (Figure 4), 19 times greater in those classified as
at intermediate risk according to the V Brazilian Guideline,
and 4 times greater in those at high risk (Figure 5).

In men, the higher rate of statin eligibility according to the
Brazilian criteria was also observed in those at intermediate
risk and at high risk (Figure 5) and aged < 60 years, but this
was not detected in the subgroup aged 60-75 years (Figure 4).
As compared to the USA-1 criterion, statin eligibility according
to the BR-1 criterion increases by 7 times in men aged between
40 and < 50 years (Figure 4), triples in those at intermediate
risk, and doubles in those at high risk (Figure 5).

Agreement and disagreement between the statin
eligibility criteria

The BR-1 and USA-1 criteria were used to assess agreement
and disagreement regarding statin eligibility based on the
Brazilian and North American guidelines.

Among women, there was agreement between the criteria
to not indicate statin in 76% of the population, while both
criteria considered statin in only 4% of the cases.

Among men, there was agreement between the criteria
in 54% of the cases: in 24% statin would not be considered
by any criterion, while 30% of the individuals would be
candidates for statin according to both criteria.
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Data bank, 01/2009 to 12/2015
<40 years (n =32,532)

Y

40-75 years, no high cardiovascular risk

condition, no lipid-lowering drug use
(n=14,252)

<40 years (n =14,191)
> 75 years (n = 95)

Significant clinical or subclinical atherosclerotic

cardiovascular disease (n = 355)
Abdominal aortic aneurysm (n = 16)
Diabetes mellitus (n = 944)

LDL-c =190 mg/dL (n = 993)

Use of lipid-lowering drugs (n = 3,306)

Y

Final sample
(n=13,947)

TC <130 or > 320 mg/dL (n = 193)
HDL-c < 20 or > 100 mg/dL (n = 50)
SBP <90 or > 200 mmHg (n = 9)
Missing HDL-c (n = 27)

Missing TC and LDL-c (n = 31)
Missing SBP (n = 3)

Smoking: not assessed (n = 22)

Figure 1 - Flowchart detailing individuals included in and excluded from the study. SBP: systolic blood pressure; TC: total cholesterol.

Table 1 - Characteristics of the study population

Total (n = 13,947)

Women (n = 4,046) Men (n=9,901)

p (women vs men)

Age (years)
BMI (kg/m?)

Total cholesterol (mg/dL)

LDL-c (mg/dL)
HDL-c (mg/dL)
Triglycerides (mg/dL)

Fasting glycemia (mg/dL)

hs-CRP (mg/L)
Arterial hypertension
Metabolic syndrome

Smoking

Family history of premature

coronary disease

Cardiovascular risk (V Brazilian

Guideline)

Low
Intermediate

High

Framingham general cardiovascular risk

(% in 10 years)

Cardiovascular risk (PCE, ACC/AHA

2013, % in 10 years)

48+ 6
26842
203 £ 31
127+ 28
49+£13
137+ 85

89+ 11
27+55
2,117 (15)
3,557 (26)
1,268 (9)

1,399 (10)

5,049 (36)
4,352 (31)
4,546 (33)

8067

37+441

48+ 6 487
253+45 275+39
198 + 31 205 + 31
119+£28 130+ 28
58 + 14 45+ 11
106 + 57 150 £ 91
85+9 90 + 11
31+59 25+53
419 (10) 1,698 (17)
613 (15) 2,944 (30)
335(8) 933 (9)
432 (11) 967 (10)
2,969 (73) 2,080 (21)
577 (14) 3,775 (38)
500 (12) 4,046 (41)
35+28 98+7.0
14+18 46+43

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.04

<0.11

<0.01

<0.01

<0.01

Data expressed as mean * standard deviation or n (%). ACC/AHA: American College of Cardiology/American Heart Association; BMI: body mass index;
hs-CRP: hogh-sensitivity C-reactive protein; PCE: pooled cohort equations. * Data on hs-CRP were available in 96% of the study participants.
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100 -
80
60 m Isolated FH of premature CAD
m Isolated MS

= m Isolated hs-CRP

40 Other isolated aggravating factor*

Multiple aggravating factors
20
34
25
0 T 1
Women Men

Figure 2 - Aggravating cardiovascular risk factors responsible for risk re-stratification from intermediate to high risk. CAD: coronary artery disease; FH: family history;
hs-CRP: high-sensitivity C-reactive protein; MS: metabolic syndrome. * Albuminuria, left ventricular hypertrophy, carotid intima-media thickness or coronary calcification.

CV risk (PCE, ACC/AHA 2013)
m<50% m50%-<7.5%m=75%
100 + 3
80 -
60 -
ES 100 96 100
40
20 -
0
Low Intermediate High Low Intermediate High
(n=2,969) (n=577) (n'=500) (n=2,080) (n=3,775) (n=4,046)
Risk stratification according Risk stratification according
to the V Brazilian Guideline to the V Brazilian Guideline
Women Men

Figure 3 - Categories of cardiovascular (CV) risk based on the pooled cohort equations (PCE) (ACC/AHA 2013), by sex and CV risk category according to the

V Brazilian Guideline.
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m BR-1 mBR-2 | USA-1 USA-2
0<0.01 p<0.01
p<0.01
84
80 - 73
p <0.01 65 64 68 60
60 - 4 51
32 p<001 | 4
40 A 33 33 29
0 ° 3
40-<50 50-<60 60-<75 40-<50 50-<60 60-<75
(n=2,621) (n=1,254) (n=171) (n=6,181) (n=3,072) (n=648)
Age (years) Age (years)
Women Men
Figure 4 - Proportion of individuals eligible for statin based on different criteria, by sex and age group.
m BR-1 EmBR-2 mUSA-1 USA-2
p<0.01 p<0.01
p < 0.01 p<0.01
99 99
100 - 91 90
83 88
80 -
60 ° 50
s 44
40 - % o7 32
20 1 1
49
Intermediate High Intermediate High
(n=577) (n=500) (n=3,775) (n=4,046)

Risk stratification according to the
V Brazilian Guideline
Women

Risk stratification according to the
V Brazilian Guideline
Men

Figure 5 - Proportion of individuals eligible for statin based on different criteria, by sex and cardiovascular risk according to the V Brazilian Guideline.
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Eighty-five percent of women and 60% of men who
were eligible for statin based on the BR-1 criterion would
not be candidates for statin based on the USA-1 criterion
(Figure 6). However, almost all individuals eligible for
statin use based on that North American criterion would
also be eligible based on that Brazilian criterion (Figure 6).
The rare cases eligible for statin based on the USA-1
criterion, but not on the BR-1 criterion, were mainly
observed among the elderly (Figure 7).

Analyzing the subgroups defined by age group,
the disagreement rate between the BR-1 and USA-1
criteria increases with age in women, but decreases in
men (Figure 7). While for most (88%) women between

40 and < 50 years there was agreement regarding
the non-indication for statin, for men of the same age
group there was 50% disagreement between the criteria
(Figure 7). However, while the criteria agreed in considering
statin for 94% of the men aged 60-75 years, for women
of the same age group disagreement between the criteria
reached 40% (Figure 7).

Among individuals classified as at intermediate risk and,
to a lower extent, at high risk according to the V Brazilian
Guideline, the disagreement rate between the BR-1 and
USA-1 criteria was high, with an expressive number of cases
of statin eligibility by the BR-1 criterion, but not by the USA-1
criterion, mainly among women (Figure 7).

Women

M BR-1yes, USA-1no

B BR-1yes, USA-1yes

Men

B BR-1no, USA-1 yes

2931

Figure 6 — Venn diagram showing the number of eligible (“yes”) or non-eligible (‘no’) individuals for statin use based on the BR-1 and USA-1 criteria, by sex.

M BR-1 no, USA-1 no

p<0.001

p<0.001

100 -
80 -
60 -
40 -

20 4

Intermediate
(n=577)

Low*

(n=2.969) (n=500)

Risk stratification according

Age (years) to the V Brazilian Guideline

Women

W BR-1yes, USA-1yes M BR-1yes, USA-1 no

BR-1no, USA-1 yes

p<0.001 p<0.001

40-<50
(n=6,181)

50-<60
(n=3072)

Intermediate
(n=3,775)

Low*
(n=2,080)

Risk stratification according
to the V Brazilian Guideline

Age (years)

Figure 7 — Proportion of eligible (“yes”) or non-eligible (no’) individuals for statin use based on the BR-1 and USA-1 criteria, by sex, age group and cardiovascular risk
according to the V Brazilian Guideline. *Individuals classified as at low risk based on the V Brazilian Guideline were considered non-eligible for statin use according to

the BR-1 criterion (see Methods).
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Discussion

In the present study, we observed a large discrepancy
in statin eligibility between the V Brazilian Guideline and
the 2013 ACC/AHA Cholesterol Guideline, the number of
candidates for statin being significantly higher following the
recommendations of the Brazilian Guideline.

Among individuals stratified as at intermediate or high
risk, according to the V Brazilian Guideline, the number of
those eligible for statin based on the Brazilian Guideline, but
not on the North American Guideline, is high mainly among
women. This is directly related to the fact that most individuals
considered at intermediate or high risk by the V Brazilian
Guideline has a low risk calculated with the PCE. For those
classified as at high risk according to the Brazilian Guideline,
for example, the mean risk in 10 years calculated with the
PCE was < 5% for women and < 7% for men, while North
American guidelines consider individuals at high risk those
with risk = 15% or = 20% in 10 years.*'?

That discrepancy between the risk stratifications
recommended by the V Brazilian Guideline and the North
American Guideline is associated with the finding that most
individuals classified as at high risk by the V Brazilian Guideline
has a Framingham general risk score at intermediate levels,
being re-stratified due to the presence of an aggravating factor,
mainly metabolic syndrome and hs-CRP elevated levels.

The magnitude of risk reclassification observed in this
study might be overestimated as compared to that of clinical
practice. The hs-CRP measurement was performed as part
of this study protocol and was available in 96% of the
participants, a proportion certainly higher than that in the
real world. In addition, hs-CRP was measured only once.
Among individuals reclassified due to hs-CRP elevation, there
might be cases in which that elevation would not repeat, if
a second measurement was performed, and cases in which
the hs-CRP increase occurred due to incipient or subclinical
inflammatory conditions, not diagnosed or not reported by
the attending physician.

The highest rate of statin eligibility according to the
Brazilian Cuideline as compared to the North American
Guideline can also be related to changes in the V Brazilian
Guideline? as compared to the previous one,"” which
made it more “aggressive”: a reduction in the LDL-c goals,
a reduction in the thresholds to categorize intermediate
and high risks (mainly in women), and the adoption of the
Framingham general risk score in the place of the risk score
for “hard” coronary outcomes. The Canadian guideline, for
example, which also recommends risk stratification based on
the same general cardiovascular risk score, although modified
(the risk is doubled in the presence of family history of
premature cardiovascular disease), uses higher cutoff points
than those of the V Brazilian Guideline to separate the risk
categories: low-risk individuals are those with score < 10%,
intermediate-risk individuals are those with score = 10% and
< 20%, and high-risk individuals are those with score = 20%
in 10 years, with no distinction between men and women.*

Our results differ from those of a recent publication that
reports a higher number of candidates for statin according to
the North American Guideline, as compared to the IV Brazilian
Guideline on Dyslipidemia,' in participants of the ELSA-Brasil
Study." The North American recommendations have also
shown higher statin eligibility as compared to the European
guidelines,”'® but not to the Canadian guideline."”

The only subgroup analyzed in this study that showed a
high agreement between the Brazilian and North American
criteria was that of men aged 60-75 years, whose proportion
of statin eligibility was very elevated, regardless of the
criterion used. Other analyses have also detected a high
rate of statin eligibility for the elderly, when applying the
North American Guideline.® In addition, that finding might
be related to the possibility that PCE overestimate the
cardiovascular risk in the subgroups of higher risk, such as
the elderly, which has been reported in some cohorts.'®"

More individuals on statins would mean a lower mean LDL-c
level and greater cardiovascular benefit for the population,
because of the unquestionable relationship between those
two factors, even in populations at lower cardiovascular risk.
That benefit, however, would be provided at the expense of
higher costs, higher incidence of statin-related side effects,
and especially a greater number needed to treat (NNT) to
prevent one cardiovascular event, which foster discussions
on medical overtreatment.?' Cost-effectiveness analyses might
help to better define the advantages of following one or the
other guideline.

Limitations

This study was based on theoretical considerations that
might not reflect precisely the real world. For example,
this study considered non-eligible for statin those stratified
as at low cardiovascular risk, according to the V Brazilian
Guideline, but part of those individuals could receive
a drug prescription in clinical practice. Conversely the
present study did not include the North American Guideline
recommendation to consider statin use for individuals with a
low calculated cardiovascular risk, but with some conditions
known to increase the risk, such as LDL-c = 160 mg/dL,
family history of premature atherosclerotic cardiovascular
disease, hs-CRP elevation, and significant coronary
calcification on computed tomography.?

Conclusions

For healthy individuals in primary prevention, management
of blood cholesterol based on the V Brazilian Guideline
on Dyslipidemias or the 2013 ACC/AHA Cholesterol
Guideline can vary substantially. Among those classified
as at intermediate or high risk according to the V Brazilian
Guideline, there is a high proportion of individuals eligible
for statin according to the Brazilian Guideline criteria, but
not according to the North American Guideline criteria.
This finding is associated with the fact that most individuals at
intermediate or high risk according to the Brazilian Guideline
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have a low risk calculated by the PCE, in addition to the fact
that most individuals classified as at high risk owe that to the
presence of an aggravating factor.

Our results can allow a critical reflection on the current
guidelines and continuous improvement of the recommendations.
In addition, they can help attending physicians with clinical
judgement and therapeutic decision making.

Acknowledgements

The authors thank the valuable contribution of Nea
Miwa Kashiwagi, Clariana Vitoria Ramos, the Cardiovascular
Research Support Nucleus (NAPEC), the clinical team and
the multiprofessional team from the Check Up Service of the
Albert Einstein Israeli Hospital.

Author contributions

Conception and design of the research, Acquisition
of data, Analysis and interpretation of the data and
Writing of the manuscript: Cesena FHY; Statistical analysis:

References

1. Baigent C, Blackwell L, Emberson J, Holland LE, Reith C, Bhala N, et
al; Cholesterol Treatment Trialists’ (CTT) Collaboration. Efficacy and
safety of more intensive lowering of LDL cholesterol: a meta-analysis
of data from 170,000 participants in 26 randomised trials. Lancet.
2010;376(9753):1670-81.

2. Xavier HT, Izar MC, Faria Neto JR, Assad MH, Rocha VZ, Sposito AC,
et al; Sociedade Brasileira de Cardiologia. [V Brazilian Guidelines on
Dyslipidemias and Prevention of Atherosclerosis]. Arq Bras Cardiol.
2013;101(4 Suppl 1):1-20.

3. Stone NJ, Robinson JG, Lichtenstein AH, Bairey Merz CN, Blum CB, Eckel
RH, etal; American College of Cardiology/American Heart Association Task
Force on Practice Guidelines. 2013 ACC/AHA Guideline on the Treatment
of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in
Adults: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. ) Am Coll Cardiol. 2014;63(25
PtB):2889-934. Erratum in: ] Am Coll Cardiol. 2015;66(24):2812.) Am Coll
Cardiol. 2014;63(25 Pt B):3024-5.

4. Jacobson TA, Ito MK, Maki KC, Orringer CE, Bays HE, Jones PH, et al. National
lipid association recommendations for patient-centered management of
dyslipidemia: part 1--full report. J Clin Lipidol. 2015;9(2):129-69.

5. Ray KK, Kastelein JJ, Boekholdt SM, Nicholls SJ, Khaw KT, Ballantyne
CM, et al. The ACC/AHA 2013 guideline on the treatment of blood
cholesterol to reduce atherosclerotic cardiovascular disease risk in
adults: the good the bad and the uncertain: a comparison with ESC/
EAS guidelines for the management of dyslipidaemias 2071. Eur Heart
J.2014;35(15):960-8.

6. Anderson TJ, Grégoire J, Hegele RA, Couture P Mancini GB, Mcpherson R,
etal. 2012 update of the Canadian Cardiovascular Society guidelines for the
diagnosis and treatment of dyslipidemia for the prevention of cardiovascular
disease in the adult. Can J Cardiol. 2013;29(2):151-67.

7. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL, et al;
Authors/Task Force Members. 2016 European Guidelines on cardiovascular
disease prevention in clinical practice: The Sixth Joint Task Force of the
European Society of Cardiology and Other Societies on Cardiovascular

Arq Bras Cardiol. 2017; 108(6):508-517

Cesena FHY, Bittencourt MS; Critical revision of the
manuscript for intellectual content: Laurinavicius AG,
Valente VA, Conceicao RD, Bittencourt MS, Santos RD.

Potential Conflict of Interest

Dr. Fernando Henpin Yue Cesena received honoraria
for participating in a clinical trial sponsored by Sanofi.
Dr. Antonio Gabriele Laurinavicius is a Sanofi employee.
Dr. Raul D. Santos receives honoraria as a consultant and
speaker of the following companies: Amgen, Astra Zeneca,
Biolab, Boehringer Ingelheim, Cerenis, Genzyme, Eli-Lilly,
Kowa, Akcea, Pfizer, Praxis, Sanofi Regeneron, Merck and
Unilever. The other authors report no conflict of interest.

Sources of Funding
There were no external funding sources for this study.

Study Association

This study is not associated with any thesis or dissertation work.

Disease Prevention in Clinical Practice (constituted by representatives of 10
societies and by invited experts)Developed with the special contribution of
the European Association for Cardiovascular Prevention & Rehabilitation
(EACPR). Eur Heart ). 2016;37(29):2315-81.

8.  Coff DC, Lloyd-Jones DM, Bennett G, Coady S, D’Agostino RB, Gibbons R, et
al; American College of Cardiology/American Heart Association Task Force on
Practice Guidelines. 2013 ACC/AHA guideline on the assessment of cardiovascular
risk: a report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines. ] Am Coll Cardiol. 2014;63(25 Pt B):2935-59.
Erratum in: J Am Coll Cardiol. 2014;63(25 Pt B):3026.

9. KatzM, Laurinavicius AG, Franco FG, Conceicao RD, Carvalho JA, Pesaro AE,
etal. Calculated and perceived cardiovascular risk in asymptomatic subjects
submitted to a routine medical evaluation: the perception gap. Eur J Prev
Cardiol. 2015;22(8):1076-82.

10. D’Agostino RB Sr, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro
JM, et al. General cardiovascular risk profile for use in primary care: The
Framingham heart study. Circulation. 2008;117(6):743-53.

11. Alberti KG, Zimmet P, Shaw J; IDF Epidemiology Task Force Consensus
Group. The metabolic syndrome—a new worldwide definition. Lancet.
2005;366(9491):1059-62.

12. Lloyd-Jones DM, Morris PB, Ballantyne CM, Birtcher KK, Daly DD, DePalma
SM, etal. 2016 ACC Expert Consensus Decision Pathway on the Role of
Non-Statin Therapies for LDL-Cholesterol Lowering in the Management
of Atherosclerotic Cardiovascular Disease Risk: A Report of the American
College of Cardiology Task Force on Clinical Expert Consensus Documents.
J Am Coll Cardiol. 2016; 68(1):92-125.

13. Sposito AC, Caramelli B, Fonseca FA, Bertolami MC, Afiune Neto A, Souza
AD, et al. [IV Brazilian Guideline for dyslipidemia and atherosclerosis
prevention: Department of Atherosclerosis of Brazilian Society of
Cardiology]. Arq Bras Cardiol. 2007;88 Suppl 1:2-19.

14. Bittencourt MS, Staniak HL, Pereira AC, Santos IS, Duncan BB, Santos
RD, et al. Implications of the New US Cholesterol Guidelines in the
Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). Clin Cardiol.
2016;39(4):215-22.



Cesena et al
Guidelines and statin eligibility

Original Article

15.

Vaucher), Marques-Vidal P, Preisig M, Waeber G, Vollenweider P. Population
and economic impact of the 2013 ACC/AHA guidelines compared with
European guidelines to prevent cardiovascular disease. Eur Heart J.
2014;35(15):958-9.

. Kavousi M, Leening MJ, Nanchen D, Greenland P, Graham IM, Steyerberg

EW, et al. Comparison of application of the ACC/AHA guidelines, Adult
Treatment Panel |1l guidelines, and European Society of Cardiology
guidelines for cardiovascular disease prevention in a European cohort. JAMA.
2014;311(14):1416-23.

. Hennessy DA, Bushnik T, Manuel DG, Anderson T). Comparing guidelines

for statin treatment in Canada and the United States. ] Am Heart Assoc.
2015;4(7):pii: e001758.

18.

19.

20.

21.

Ridker PM, Cook NR. Statins: new American guidelines for prevention of
cardiovascular disease. Lancet. 2013;382(9907):1762-5.

Muntner P, Colantonio LD, Cushman M, Goff DC, Howard G, Howard V),
etal. Validation of the atherosclerotic cardiovascular disease Pooled Cohort
risk equations. JAMA. 2014;311(14):1406-15.

Mihaylova B, Emberson J, Blackwell L, Keech A, Simes J, Barnes EH, et
al; Cholesterol Treatment Trialists’ (CTT) Collaborators. The effects of
lowering LDL cholesterol with statin therapy in people at low risk of vascular
disease: meta-analysis of individual data from 27 randomised trials. Lancet.
2012;380(9841):581-90.

Morgan DJ, Brownlee S, Leppin AL, Kressin N, Dhruva SS, Levin L, et al.
Setting a research agenda for medical overuse. BMJ. 2015;351:h4534.

Arq Bras Cardiol. 2017; 108(6):508-517

517



