Research Article http://www.alliedacademies.org/journal-primary-care-general-practice/

Comparison of the 2013 ACC/AHA guidelines, 2016 USPSTF recommendations
and ATP III guidelines for the management of dyslipidaemia in a Macau SAR
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Abstract

Objective: Atherosclerotic cardiovascular disease is a major cause of death, and there are many
published guidelines for the management of blood cholesterol. This study compared differences
in the implementation of the National Cholesterol Education Program Adult Treatment Panel
IIT (ATP III) guidelines, the 2013 American College of Cardiology and the American Heart
Association (ACC/AHA) guidelines and the U.S. Preventive Services Task Force (USPSTF) 2016
recommendations for the management of dyslipidaemia in the Macau SAR population.

Methods: In total, 896 patients fulfilled the inclusion criteria. Risk estimation was based on the
patient lipid profiles and risk factors prior to initiating statins. The proportions of the study
population who qualified for statin treatment under the above three guidelines were determined.

Results: The comparison of the ATP III guidelines with the 2013 ACC/AHA guidelines showed
that 154 (17.2%) additional patients were eligible for statins. The comparison of the USPSTF
2016 recommendations with the 2013 ACC/AHA guidelines revealed that the former resulted
in 150 (16.7%) additional patients who were eligible for statins. When compared with the 2013
ACC/AHA guidelines and the USPSTF 2016 recommendations, the ATP III guidelines are more
likely to recommend treatment for younger individuals, females, and those with higher total
cholesterol and LDL-C.

Conclusion: Application of various guidelines led to different populations who were eligible for
statins. The 2013 ACC/AHA guidelines for lipid-lowering medications resulted in a significant

increase in the population eligible for statins.
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Introduction

Atherosclerotic cardiovascular disease (ASCVD) is a major
global cause of death [1,2] and the second leading cause
of death in Macau SAR [3]. However, the prevention of
this disorder remains suboptimal. Lifestyle and risk factor
modification and pharmacological interventions are essential
for reducing cardiovascular events. Statins play a key role in
both primary and secondary prevention [4,5]. The American
College of Cardiology and the American Heart Association
(ACC/AHA) published new guidelines for the management of
blood cholesterol in November 2013 [6] to replace the National
Cholesterol Education Program Adult Treatment Panel III
(ATP III) guidelines published over a decade ago [7]. The U.S.
Preventive Services Task Force (USPSTF) also updated their
recommendations in 2016 to influence clinical practice [8].

Risk prediction models should have good discriminatory
power to be clinically meaningful. Numerous algorithms use
combinations of conventional risk factors to identify individuals
who are at a higher risk of cardiovascular disease (CVD) and most
likely to benefit from preventive measures. These guidelines use
varying approaches for the CVD risk estimation and implement
different criteria for therapeutic recommendations. The ATP
IIT guidelines use the 10-year coronary heart disease (CHD)
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risk estimated by the Framingham risk score (FRS) [9] and
both the 2013 ACC/AHA guidelines and the USPSTF 2016
recommendations advocate the use of Pooled Cohort Equations
to estimate the ASCVD risk [6,8].

The ATP III guidelines consider four classes of cardiovascular
risk and recommend for the low-density lipoprotein cholesterol
(LDL-C) levels to be maintained below 100 mg/dl (2.6
mmol/L) in high-risk patients, below 130 mg/dl (3.4 mmol/L)
in moderate-risk patients and below 160 mg/dl (4.2 mmol/L) in
low-risk patients Statin therapy should be recommended if the
patient’s LDL-C is over the treatment target [7]. The 2013 ACC/
AHA guidelines abandon the previous paradigm of treating
according to specific LDL-C targets. Instead, the new guidelines
recommend statin therapy for patient groups for whom statin
reduced the risk of ASCVD, including CHD and stroke, in
randomized controlled trials. The 2013 ACC/AHA guidelines
identify the following four patient groups as candidates for
statin therapy: 1) patients with clinical ASCVD (acute coronary
syndrome, myocardial infarction, stable angina, coronary or
other arterial revascularization, stroke, transient ischaemic
attack, and peripheral arterial disease of an atherosclerotic
origin), 2) patients with LDL-C levels of 190 mg/dl (4.9
mmol/L) or more, 3) patients aged 40 to 75 years with diabetes
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and LDL-C levels of 70 to 189 mg/dl (1.8 to 4.9 mmol/L), and
4) patients aged 40 to 75 years without diabetes with LDL-C
levels of 70 to 189 mg/dl (1.8 to 4.9 mmol/L) and a predicted
10-year ASCVD risk of 7.5% or more, as calculated by the new
Pooled Cohort Equations published along with the guidelines
[6]. In 2016, the USPSTF updated their recommendations for
the primary prevention of CVD to include that adults without
a history of CVD (i.e., symptomatic coronary artery disease or
ischaemic stroke) should use a low- to moderate-dose statin for
the prevention of CVD events and mortality if all the following
criteria are met: 1. patients aged 40 to 75 years, 2. patients
have 1 or more CVD risk factors (i.e., dyslipidaemia, diabetes,
hypertension, or smoking), and 3. patients have a 10% or greater
calculated 10-year risk of a cardiovascular event [8].

Following the publication of the new guidelines, many have
criticized the new recommendations particularly because
the new Pooled Cohort Equations may have poor calibration
and lead to the overestimation of risk [10-14]. This potential
overestimation, combined with the lower threshold for
treatment, may lead to a significant increase in the population
of individuals for whom statins could be recommended for
primary prevention [15].

Different approaches to statin treatment translate into substantial
differences in the population qualifying for treatment and the
economic and health system burden. This study compared the
differences among the ATP III guidelines, the 2013 ACC/
AHA guidelines and the USPSTF recommendations for the
management of dyslipidaemia in the Macau SAR population.

Methods

This study was conducted using computerized clinical records
from Sao Lourence Health Center, which is one of the eight
health centers of the Macau Health Bureau, between 1 September
2017 and 31 December 2017. In total, 1200 patient records were
systematically reviewed. The patient demographics, risk factors,
physical measures, lipid profiles and concomitant medications
were obtained by reviewing the medical records. Finally, 896
patients fulfilled the inclusion criteria.

The inclusion criteria were as follows: 1. patients aged > 21 but
< 75 years regardless of gender with, 2. a lipid profile record
before the initiation of statin therapy, or 3. at least one lipid
profile record within 3 years if the patient was not currently
treated with a statin. All the selected cases fulfilled the three
criteria above.

As recommended by the ACC/AHA and USPSTF, we used sex-
specific Pooled Cohort Equations for each participant, and for
the ATP III guidelines, we calculated the FRS using previously
published equations modified as recommended by the ATP
I [7]. The risk estimation was based on the patients’ lipid
profiles and risk factors prior to initiating statins. Subsequently,
we determined the proportions of the study population who
qualified for statin treatment under the ATP III guidelines, the
2013 ACC/AHA guidelines and the USPSTF recommendations.

Statistical analysis

The continuous variables are expressed as the means + SDs,
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and the categorical variables are expressed as proportions.
Continuous variables in two groups were compared using
independent t-tests, and categorical variables in different groups
were compared using Chi-square tests. As applicable, P<0.05
was considered statistically significant. The percentages were
calculated on the basis of the total responses.

All the statistical analyses were carried out using SPSS version
24 (IBM Corp., Armonk, New York).

Results
Overall patient cohort

In total, 896 patients were included in this study. The general
characteristics of the cohort are summarized by sex in Table 1.
The mean (+ SD) age was 58.0 + 10.1 years, and 44.4% of the
patients were male. Hypertension was identified in 47.8% of the
patients, and 10.5% of the patients were current smokers. One-
fifth (21.5%) of the patients had diabetes, 10% suffered from
low high-density lipoprotein cholesterol (HDL) (40 mg/dl or
1.03 mmol/L), and 1.6% reported having a family history of
premature CHD.

Table 1. General characteristics of the cohort by sex.

i Overall Male Female
Characteristic (n=896) (n=398) (n=498) P-value
Age, years 58 +10.1 58.5 + 10.6 57.6+9.6 0.158
Current cigarette
smoking, % 10.5 19.3 34 <0.0001
Hypertension, %* 47.8 53 43.6 0.005
DM, % 215 26.6 20.5 0.001

Among the entire study population, 394 (44%), 544 (60.2%) and
390 (43.5%) patients qualified for lipid-lowering therapy based
onthe ATP III guidelines, the 2013 ACC/AHA guidelines and the
USPSTF 2016 recommendations, respectively. In total, 89.5%
of the 390 patients who qualified for lipid-lowering treatment
by the ATP III guidelines and 100% of the 394 patients who
qualified for statin therapy by the USPSTF recommendations
also qualified under the ACC/AHA recommendations.

The most frequently dispensed regimen (for either primary or
secondary prevention) was simvastatin at 80.3% (mean dose
+ SD, 18.87 + 5.95 mg), followed by atorvastatin at 12.3%
(mean dose + SD, 20.43 + 7.79 mg) and rosuvastatin at 7.2%
(mean dose + SD, 9.37 + 3.87 mg).

ATP Il vs ACC/AHA

Most newly eligible people were aged 55 to 75 years and were
male (Figures 1 and 2), and the main eligibility criterion is a
predicted 10-year ASCVD risk of 7.5% or more. Among the
patients currently treated with statins, many patients were not
receiving a statin with the appropriate intensity recommended
by the 2013 ACC/AHA guidelines. In our sample, only 1.9% of
the patients on statins aged 75 years or younger were receiving
a high-intensity regimen as recommended by the guidelines.
Moreover, 16.8% of the patients on statins were receiving low-
intensity regimens, which are not recommended by the 2013
ACC/AHA guidelines. We examined the LDL-C levels in the
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patients newly eligible for statins to determine the proportion of
patients with LDL-C levels below the cut-off for which treatment
is recommended by the ATP III guidelines. In the patients newly
eligible for statin treatment for secondary prevention, the mean
LDL-C level was 91.33 + 34.44 mg/dl (2.36 = 0.89 mmol/L),
and 44.4% of the patients had an LDL-C level lower than the
100 mg/dl (2.6 mmol/L) target recommended by the ATP III
guidelines for secondary prevention [7]. In the diabetic patients
newly eligible for statin treatment for primary prevention,
the mean LDL-C level was 83.98 £ 16.25 mg/dl (2.17 = 0.42
mmol/L), and 88.9% of the patients had an LDL-C level
lower than the 100 mg/dl (2.6 mmol/L) target recommended
by the ATP III guidelines for primary prevention in diabetic
patients [7]. In the non-diabetic patients newly eligible for
statin treatment for primary prevention, the mean LDL-C level
was 109.52 + 16.25 mg/dl (2.83 + 0.42 mmol/L), and 100%
of the patients’ LDL-C levels were lower than the 130 mg/dl
(3.4 mmol/L) target recommended by the ATP III guidelines
for primary prevention among patients in the intermediate-
risk category (2 or more risk factors and a 10-year risk<20%).
However, this change in the population eligible for statin
was highly dependent on age and sex. Although applying
the recommendations of the new guidelines resulted in fewer
individuals eligible for statin therapy until approximately age
55 using the 7.5% cut-off, the difference in the proportion of
individuals eligible for statins steadily increased among the
older individuals, and most participants qualifying by the age of
60 years according to the 2013 ACC/AHA guidelines (Figure 1).
Additionally, applying the 2013 ACC/AHA guidelines resulted
in a large increase in the number of males eligible for statins,
whereas the changes among the females were largely dependent
on the risk cut-off used. This difference between the sexes was
mainly driven by the larger discrepancy in the risk estimation
between the FRS and ASCVD risk scores in women than that
in men. Compared with the population for whom the guidelines
were concordant that statins should not be used, the population
for whom both guidelines were concordant regarding eligibility
for statin therapy was older and had more risk factors and
higher risk scores on both the FRS and ASCVD. Comparing
the discordant samples, the current ATP III guidelines are more
likely to recommend treatment for younger individuals; females;
individuals with a higher total cholesterol and LDL-C, lower
HDL and higher triglycerides; individuals who are less likely to
have hypertension or be a current smoker; and individuals with
lower FRS and ASCVD scores (Table 2).
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Figure 1. Proportion of individuals eligible for statins according to the
ATP III guidelines, the USPSTF 2016 recommendations and the 2013

ACC/AHA guidelines stratified by age.
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Figure 2. Proportion of individuals eligible for statin according to the
ATP 11 guidelines, the USPSTF 2016 recommendations and the 2013

ACC/AHA guidelines stratified by gender.

Table 2. Agreement in statin indication between the ATP IlI guidelines
and the 2013 ACC/AHA guidelines.

Concordant Discordant
recommendations recommendations
ATP 111 ACC/AHA
Both Both do not  recommends recommends

statin, but statin, but
ACC/AHA | ATP III does
does not, n=41 not, n=195

recommend recommend
statin, n=349 statin, n=311

Male sex (%) = 202(57.9) = 67(21.5) 9(22) 120(61.5)
Age, years 62.12+8.01 | 50.47+9.15 55.12+8.55 | 63.23+7.3
Lipids
24691 + 2024 +

TC*, mg/dl 14?6929 ;)4 a4 240.33 £32.51 198.14 + 38.7

/L ' ’ 6.21 +£0.84 5.12+1.00
(mmol/L) (638£3.78) (5.23+089) )| ( )
HDL*, mg/dl 53.02+13.55 66.95+17.8 | 55.34+£18.19 62.31 £20.51
(mmol/L) (1.37£0.35) | (1.73+0.46) (143 £0.47) (1.61=0.53)

87+ 07 £

LDL-C*, mg/dl  150.93 + 38.7 11368 8371 149.38 +32.12 ! 1311 (;75

/L 9£1. ) .86+ 0. )
(mmol/L) GIELD 300 10.99) CB0E08D 5 er 01y

43.73
TG*, mg/dl 85.53 +£104.1 2167 88.62 £73.92 54.95+57.28
21+£2. ) 29+ 1. 42 £1.
(mmol/L) (2.21 £2.69) (113 £ 0.56) (229+£1091) | (1.42+£1.48)
H tension,
(o/y I)’er eSOl 23366.8) | 81(26) 26(63.4) 88(45.1)
(]

DM, (%) 155 (44.4) 1(0.3) 2(4.9) 35(17.9)
Smoking, (%) = 69(19.8) 9(2.9) 0(0) 16(8.2)
FRS 10-year
risk 2546+ 1396 6.24+326 | 1046+6.13 | 17.23+9.08
ASCV‘D 10- 1493+£94  229+1.38 3.74 +3.81 122 +7.28
year risk
*TC  total=total cholesterol; HDL=high-density lipoprotein;

LDL-C=low-density lipoprotein cholesterol; TG=triglycerides;
FRS=Framingham risk scores; ASCVD=atherosclerotic cardiovascular
disease

ATP III vs USPSTF

Compared with the patients who were eligible for statin
therapy based on the ATP III guidelines, most newly eligible
people were aged 65 to 75 years and men (Figure 2). Among
the patients currently treated with statins, many patients were
receiving a statin with the appropriate intensity recommended
by the USPSTF recommendations.

We examined the results of the LDL-C tests in the patients
newly eligible for statins to determine the proportion of patients
with LDL-C levels below the cut-off at which treatment
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is recommended by the ATP III guidelines. No diabetic
patients were newly eligible for statin treatment for primary
prevention. In total, 11 (1.2%) non-diabetic patients were
newly eligible for statin treatment for primary prevention, the
mean LDL-C level was 106.43 £ 18.96 mg/dl (2.75 £ 0.49
mmol/L), and 100% of the patients’ LDL-C levels were lower
than the 130 mg/dl (3.4 mmol/L) target recommended by the
ATP III guidelines for primary prevention in patients in the
intermediate-risk category (2 or more risk factors and a 10-
year risk<20%). Although applying the recommendations from
the new guidelines resulted in fewer individuals eligible for
statin therapy until approximately age 65 using the 10% cut-
off, the difference in the proportion of individuals eligible for
statins steadily increased among the older individuals, and most
participants qualified by the age of 65 years according to the
USPSTF recommendations (Figure 1). Similar to the results of
the comparisons between the ATP III guidelines and the 2013
ACC/AHA guidelines, the population for whom both guidelines
were concordant regarding the eligibility for statin therapy was

older and had more risk factors and a higher risk score on both
the FRS and ASCVD than those for whom the guidelines were
concordant that statins should not be used (Table 3). Comparing
the discordant samples, the current ATP III guidelines are
more likely to recommend treatment for younger individuals;
females; individuals with a higher total cholesterol and LDL-C,
lower HDL, and higher triglycerides; individuals who are less
likely to be a current smoker; and individuals who have lower
FRS and ASCVD scores (Table 3).

ACC/AHA vs. USPSTF

Comparing the USPSTF 2016 recommendations with the 2013
ACC/AHA guidelines, all patients eligible for statins based on
the USPSTF 2016 recommendations were eligible based on the
2013 ACC/AHA guidelines, but according to the 2013 ACC/
AHA guidelines, 150 (16.7%) additional patients were eligible
for statins. The comparison results between the 2013 ACC/
AHA guidelines and the USPSTF 2016 recommendations are
shown in Table 4.

Table 3. Agreement in statin indication between the ATP Il guidelines and the USPSTF 2016 recommendations.

. ATP III recommends USPSTF recommends
Both recommend statin, | Both do notrecommend o b ¢ USPSTF does | statin, but ATP T does
n=279 statin, n=389
not, n=112 not, n=116

Male sex (%) 183(65.5) 108(27.8) 29(25.9) 78(67.2)
Age, years 63.43 +7.26 5278 +9.97 56.29 + 8.69 64.05+£7.12
Lipids

250.39 + 162.93 201.63 + 34.83 236.07 +31.35 197.37+97.91

*
TC¥, mg/dl (mmol/L) (6.47 +4.21) (5.21+0.9) (6.1 £0.81) (5.142.53)
5225+ 13.93 65.79 = 18.19 54.95+ 15.09 62.69 +21.29
*

HDL?, mg/dl (mmol/L) (1.35+ 0.36) (1.7 +0.47) (1.42 % 0.39) (1.62 % 0.55)

152.87 £ 40.25 116.10 = 36.77 146.29 = 30.96 109.52 + 31.35

_C*

LDL-C*, mg/dl (mmol/L) (3.95 + 1.04) (3.0 + 0.95) (3.78 + 0.8) (2.83 + 0.81)

87.46 = 113.00 46.83 +42.96 81.66 = 63.47 51.86+27.48

%

TG*, mg/dl (mmol/L) (2.26 +2.92) (121 £1.11) (.11 £ 1.64) (134 +0.71)
Hypertension, (%) 199(71.6) 106(27.2) 60(53.6) 63(54.3)
DM, (%) 113 9 44 27
Smoking, (%) 66(23.7) 11(2.8) 3(2.7) 14(12.1)
FRS 10-year risk 28.19 + 14.03 7.62+4.43 12.95 + 6.48 19.97 + 10.48
ASCVD 10-year risk 17.09 % 9.06 3.75+3.78 52+4.05 145+7.76

Concordant recommendations

Discordant recommendations

*TC total=total cholesterol; HDL=high-density lipoprotein; LDL-C=low-density lipoprotein cholesterol; TG=triglycerides; FRS=Framingham risk

scores; ASCVD=atherosclerotic cardiovascular disease

Table 4. Agreement in statin indication between the 2013 ACC/AHA guidelines and the USPSTF 2016 recommendations.

Concordant recommendations

Both recommend statin, n=344

Male sex (%) 74(21.5)
Age, years 63.8 + 7.05
Lipids

TC*, mg/dl (mmol/L) 23(2'3; i ;4616)64
HDL*, mg/dl (mmol/L) 5(‘1‘23 i (1)64;1
LDL-C*, mg/dl (mmol/L) 1?30'64385 14?'19)6
TG*, mg/dl (mmol/L) (727'(;‘01928 '53 40)
Hypertension, (%) 221(64.2)
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Discordant recommendations

Both do not recommend statin, | ACC/AHA recommends statin,

n=387 but USPSTF does not, n=165
259(66.9) 65(39.4)
50.93+£0.94 59.1 +8.64

206.66 + 36.38
(5.34 + 0.94)
65.79 + 18.19

(1.7 £0.47)

120.36 = 39.09
(3.11 £ 1.01)
48.76 £ 35.22
(126 £0.91)

105(30.5)

215.56 + 27.09
(5.57+0.7)
5921+ 17.80
(1.53 £ 0.46)
127.32 + 34.83
(3.29+0.9)
66.56 + 70.43
(1.72 £ 1.82)
102(38.2)



DM, (%) 139 (40.4)
Smoking, (%) 78(20.7)
ASCVD 10-year risk 16.46 + 8.69

Wong

2(0.5) 52 31.5)
7(1.8) 9(5.5)
2354124 7.56 % 5.09

*TC total=total cholesterol; HDL=high-density lipoprotein; LDL-C=low-density lipoprotein cholesterol; TG=triglycerides; FRS=Framingham risk

scores; ASCVD=atherosclerotic cardiovascular disease

Discussion

In this study, compared with the ATP IIl guidelines and
the USPSTF 2016 recommendations, the 2013 ACC/AHA
guidelines increased the number of individuals requiring statin
treatment for the prevention of CVD. This pronounced increase
in the population eligible for statin therapy has previously been
demonstrated in both a US study and a European study [15,16].

For the prevention of cardiovascular diseases in high-risk
populations, determining the 10-year CVD risk is essential
and can help identify high-CVD-risk individuals without
underestimating or overestimating the risk. Different risk
prediction systems for the identification of patients at risk have
been used in primary prevention. The most commonly used
scoring systems include the risk scoring tools of the ACC/
AHA guidelines, the ATP III and the European Society of
Cardiology (ESC) guideline SCORE risk system. For primary
CVD prevention, based on the evidence from clinical trials
investigating statin drugs, the new ACC/AHA guidelines
modified clinical decision making and proposed recommending
statin treatment solely based on a 10-year ASCVD risk greater
than 7.5% [6]. This distinction from previous guidelines in the
United States and the current ESC guidelines represents a fairly
straightforward approach that deviates from the risk functions
of the 10-year hard CHD or CVD mortality combined with
blood concentrations of LDL-C [7,16,17].

The usability of a risk prediction system depends on a
combination of its calibration and discrimination. The proper
calibration of a risk prediction system is crucial in decision
making regarding whether treatment is to be initiated. An
inaccurate risk prediction system may not only fail to correctly
identify the patients who are truly at risk but also lead to possible
drug complications and unnecessary costs due to improper
patient selection.

The Framingham risk score used for CV risk calculations
tends to overestimate the CV risk by approximately 5% in UK
men [18]. The ASCVD risk score tends to underestimate the
10-year and lifetime risk in persons from certain race/ethnic
groups, especially American Indians, certain Asian Americans
(e.g., South Asian ancestry), and certain Hispanics (e.g.,
Puerto Ricans), and may overestimate the risk in other groups,
including certain Asian Americans (e.g., East Asian ancestry)
and certain Hispanics (e.g., Mexican Americans) [6].

Both a large European cohort study and a large multi-ethnic
American study reported that the new risk-stratification strategy
overestimates the true event rate, but the overestimation may be
more substantial in European populations [12,16,19]. Because
the true benefit of statins is closely associated with the absolute
risk of events, the overestimation may lead to treating some
individuals who may not derive a net benefit from treatment,
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although they might be exposed to significant side effects and
costs. Notably, however, overestimation is not exclusive to the
new guidelines, and similar findings have been recently reported
for virtually all currently recommended risk scores [12].

This study had several limitations. First, 99% of the study
population is of Asian ancestry. Therefore, our findings should
be cautiously extrapolated to other ethnicities. Second, only one
health center in Macau SAR participated in the study. Selection
bias cannot be excluded because the participating patients were
older than the patients in the other health centers in Macau SAR.
Therefore, these results may not be fully representative of the
broader primary care population in Macau SAR. Finally, the
current analysis did not evaluate the appropriateness or cost-
effectiveness of these strategies. We only provided an estimate
of the magnitude of the potential impact.

Conclusion

Application of different guidelines led to different populations
who were eligible for statins. The 2013 ACC/AHA guidelines
for lipid-lowering medications resulted in a significant increase
in the population eligible for statins. The populations eligible
for statins using the USPSTF 2016 recommendations or ATP
IIT guidelines were similar, but the ATP III guidelines were
more likely to recommend treatment for younger individuals,
females, and individuals with higher total cholesterol and
LDL-C. Additional survival and cost-effectiveness analyses are
needed to define the appropriateness of these three guidelines
and determine the appropriate recommendations for the Macau
SAR population.
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