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Abstract

Background: The recommendations in guidelines are based on evidence; however, there is a gap between recommendations
and clinical practice.

Objective: To describe the practice of prescribing evidence-based treatments for patients with acute coronary syndrome
in Brazil.

Methods: This study carried out a subanalysis of the ACCEPT registry, assessing epidemiological data and the prescription
rate of acetylsalicylic acid, p2y12 inhibitors, antithrombotic drugs, beta-blockers, angiotensin-converting enzyme inhibitors/
angiotensin-receptor blockers (IAT1RB), and statins. In addition, the quality of myocardial reperfusion in ST-segment elevation
myocardial infarction was evaluated.

Results: This study assessed 2,453 patients. The prescription rates of acetylsalicylic acid, p2y12 inhibitors, antithrombotic
drugs, beta-blockers, angiotensin-converting enzyme inhibitors/IAT1RB, and statins were as follows: in 24 hours — 97.6%,
89.5%, 89.1%, 80.2%, 67.9% and 90.6%; and at six months — 89.3%, 53.6%, 0%, 74.4%, 57.6% and 85.4%, respectively.
Regarding ST-segment elevation myocardial infarction, only 35.9% and 25.3% of the patients underwent primary angioplasty
and thrombolysis, respectively, within the recommended times.

Conclusion: This registry showed high initial prescription rates of antiplatelet drugs, antithrombotic drugs, and statins,
and lower prescription rates of beta-blockers and angiotensin-converting enzyme inhibitors/IAT1RB. Independently of the
class, the use of all drugs decreased by six months. Most patients with ST-segment elevation myocardial infarction did not
undergo myocardial reperfusion within the time recommended. (Arq Bras Cardiol. 2014; 102(4):319-326)
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Introduction ranged from 3% to 20%?°, and morbidity (post-AMI heart failure) has
ranged from 5% to 15%!'. That great variation in mortality is due to
the quality of the health care provided'. Accurate early treatment
improves survival and quality of life. The guidelines of the Brazilian
Society of Cardiology®* (SBC) and of other international societies”*
have aimed at guiding clinical practice, providing evidence-based
recommendations supported by scientific rigor. That tool has
proved to improve the quality of the health care provided®; in
addition, centers implementing such recommendations have lower
eventrates. However, there is a gap between medical practice and
i ) guidelines. This study aimed at assessing the treatment provided in

Most deaths due to AMI have occurred outside the hospital,  the Acute Coronary Care Evolution of Practice (ACCEPT) Registry
80% of which within the first 24 hours’. In-hospital mortality has 3 at comparing it with that in the Brazilian and North-American

guidelines for acute coronary syndrome.

In Brazil, cardiovascular diseases account for approximately
30% of the deaths of patients aged from 20 to 59 years'.
In 2009, acute myocardial infarction (AMI) was the second
major cause of death (96,386 individuals)?, representing an
incidence of 48 deaths per 100,000 inhabitants'. In addition to
the loss of lives, the social costs are worthy of note; for example,
chest pain was the cause of approximately 100,000 visits to basic
health care units' and more than 200,000 hospitalizations in
2010°. Those figures have increased over the years*.
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search (via the SBC web page). The ACCEPT Registry was
aimed to be as comprehensive as possible, regarding both the
Brazilian territorial coverage and the profile of the patients
cared for (public and private systems). Data were collected
from January 2011 to December 2012. The 30-day results
of the registry have been previously reported!.

This study is a subanalysis prespecified in that registry
planning and included all patients of the registry, whose
inclusion criteria were as follows: patients with acute coronary
syndrome without ST-segment elevation [unstable angina
and non-ST-segment elevation AMI (NSTEMI), the latter
characterized by clinical findings and electrocardiographic
(ECQ) or cardiac enzyme changes]; and patients with
ST-segment elevation AMI (STEMI), characterized by clinical
findings and ECG changes of ST-segment elevation. Patients
whose data were not complete were excluded.

The primary objective was to assess the prescription rate
of drugs known to have an impact on cardiovascular events,
such as: antiplatelet agents [acetylsalicylic acid (ASA) and
p2y12 inhibitors]; beta-blockers; angiotensin-converting
enzyme inhibitors (ACEIl); angiotensin-receptor blockers
(AT1RB); and statins. The primary objective was to assess
the impact of that therapy on major cardiac events (death,
AMI, cardiopulmonary arrest, stroke and major bleeding).

This study was approved by the committee on ethics and
research of the Instituto de Ensino e Pesquisa of the Hospital
do Coragdo of Sao Paulo (IEP/HCOR) (registry number
117/2010). All participants provided written informed consent,
and the study abided by guidelines, Resolution 196/96 of the
Brazilian Council of Health, good medical practices and the
Declaration of Helsinki.

The ACCEPT Registry belongs to and was funded by the
SBC. The IEP/HCOR was hired to build that registry under
the SBC coordination.

Statistical analysis

The continuous variables were described as mean and
standard deviation. The categorical variables were described

Table 1 - Epidemiological profile

as absolute and relative frequencies. For comparison, the
chi-square test was used, except for the age means, for which
the ANOVA F test was used. When comparing continuity
of drug prescription over time, a model was adjusted for
generalized estimating equations (GEE) for binary data to
consider the dependence between the observations. The
statistical program R 2.15.3 was used in the statistical analysis.
A 5% significance level was considered.

Results

From August 2010 to December 2011, 2,584 patients were
included, of whom, 2,453 completed a one-year follow-up
and 40 were excluded due to incomplete follow-up, with a
2.6% loss.

Table 1 shows the epidemiological profile of the
patients. Mean age ranged from 61 to 65 years. The male
sex predominated in all three clinical conditions: 58.9%,
73.4% and 70% for unstable angina, NSTEMI and STEMI,
respectively. The patients with unstable angina, as compared
with the others, had a higher incidence of the risk factors
dyslipidemia, hypertension, and smoking habit, and a higher
prevalence of heart failure (HF) (67.3%, 84.1%, 30.4% and
15%, respectively). Itis worth noting, in the NSTEMI group, the
presence of lower rates of dyslipidemia (44.4%), of previous
AMI (18.2%) and of diabetes mellitus (23.6%), and, in the
STEMI group, a lower mean age (61 = 12 years) and a high
rate of diabetics (37.5%) and smokers (29.3%). The incidence
of stroke was similar in the three clinical conditions.

Of the drugs with an impact on acute coronary
syndrome, ASA was the most often prescribed, with rates
ranging from 97.6% on admission to 89.3% at six months
(Figure 1). The prescription rate of statins on admission
was also high (90.6%). However, analyzing beta-blockers,
ACEI/AT1RB, antithrombotic agents (unfractionated
heparin, low-molecular weight heparin and fondaparinux
heparin) and p2y12 inhibitors, prescription rates below
90% on admission were observed (80.2%, 67.9%, 89.1%
and 88.7%, respectively).

Unstable angina (767) NSTEMI (800) STEMI (846) p
Age (mean + SD) 64 £ 12 65+ 12 61+ 12 <0.001
Male sex, n (%) 452 (58.9) 587 (73.4) 592 (70) <0.001
Dyslipidemia, n (%) 516 (67.3) 355 (44.4) 490 (57.9) <0.001
Previous AMI, n (%) 275 (35.9) 146 (18.2) 304 (35.9) <0.001
SAH, n (%) 645 (84.1) 544 (68) 66 (78.8) <0.001
Diabetes mellitus, n (%) 246 (32.1) 189 (23.6) 317 (37.5) <0.001
Heart failure, n (%) 119 (15.5) 54 (6.8) 92 (109) <0.001
Obesity, n (%) 272 (35.5) 261(32.6) 270 (31.9) 0.285
Smoking, n (%) 233 (30.4) 199 (24.9) 248 (29.3) <0.001
Stroke, n (%) 68 (8.9) 53 (6.6) 68 (8) 0.247

NSTEMI: non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation myocardial infarction; SD: standard deviation; AMI: acute myocardial infarction;

SAH: systemic arterial hypertension.
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Figure 1 - Drug prescription rates in acute coronary syndrome within the first 24 hours, on hospital discharge, and at 6 months.
§ Except ASA; * significant reduction (p < 0.05) at all three specified times; 1 significant reduction only at 6 months; % significant increase on hospital discharge compared
to the first 24 hours and significant reduction at 6 months. ASA: acetylsalicylic acid; BB: beta-blocker; ACEI: angiotensin-converting enzyme inhibitor; AC: anticoagulants;

APT: antiplatelet drug (p2y12 inhibitor).

Comparing the drug prescription rate on hospital discharge
with that six months after the index event, a reduction was
observed for all drugs, but more marked for ACEI/AT1RB,
p2y12 inhibitors and beta-blockers [absolute reduction of 10%
(67.6% to 57.6%), 24.5% (77.5% to 53%) and 6.7% (81.1%
to 74.4%), respectively] (Figure 1).

Assessing the drug prescription rate according to the
clinical findings, antiplatelet drugs (p2y12 inhibitor) were
more often prescribed in patients with STEMI, followed
by patients with NSTEMI and unstable angina (96.5%
vs. 88.5% vs. 82.9%, respectively). Antithrombotic drugs
were more often used in patients with NSTEMI (93.4% vs.
88.1% vs. 85.5% for NSTEMI, STEMI and unstable angina,
respectively). The prescription rates of the other drugs were
similar in the three conditions (unstable angina, NSTEMI
and STEMI) as follows: ASA, 96.9% vs. 97.5% vs. 98.5%;
ACEI, 68.2% vs. 66% vs. 69.8%; beta-blocker, 81.7% vs.
81.2% vs. 77.6%; and statin, 90.1% vs. 90.7 vs. 91.1%,
respectively. Only the prescription rates of ASA and statins
were over 90% in the three different conditions (Figure 2).
In general, the prescription rate of statin increased from
90.6% to 93% on hospital discharge (Figure 3). The ASA
prescription rate remained stable, but the reductions in the
prescription rates of ACEl and beta-blockers were greater
in unstable angina, 4.3% and 3.4%, respectively.

The presence of a cardiologist at the emergency room did
not significantly increase evidence-based drug prescription
rates, which were as follows according to the presence vs.
absence of a cardiologist, respectively: ASA, 97.9% vs.
98.3%; beta-blocker, 80.6% vs. 84.3%; ACEI, 68.5% vs.

Arq Bras Cardiol. 2014; 102(4):319-326

69.6%; statin, 90.8% vs. 92.2%; p2y12 inhibitor, 90.5%
vs. 92.2% (Figure 4).

Of the 846 patients admitted with STEMI, 705 (83.3%)
received reperfusion therapy as follows: 71 with thrombolytic
agents and 643 with primary angioplasty. Of the patients
undergoing primary angioplasty, only 35.96% (n = 288) had
a door-to-balloon time < 90 minutes, while among those
undergoing thrombolysis, that rate was even lower (n = 18;
25.35%) (Figure 5).

The use of beta-blockers, ACEI/AT1RB and statins
proved to impact the rate of major cardiac events already
on admission, with reductions in the relative risk at 12
months of 46.3% (p = 0.016), 31.9% (p < 0.001) and
39.9% (p = 0.003), respectlvely (Table 2). The benefit of
ASA became apparent only on the sixth month, an effect
maintained in the long run, with a 38% relative reduction
at 12 months (p = 0.013). The use of the p2y12 inhibitor
reduced the cardiac event rate, but without statistical
significance (p = 0.305).

Discussion

The most important findings in our registry were as follows:
high prescription rates of antiplatelet drugs and statin in the
first 24 hours; lower prescription rates of beta-blockers and
ACEI/AT1RB; asignificant reduction in the number of patients
on medication, especially p2y12 inhibitors, ACEI/AT1RB, and
beta-blockers six months after the event; less than half of the
patients underwent myocardial reperfusion within the time
limits established in the guidelines.
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Figure 2 — Drug prescription rates in acute coronary syndrome according to the clinical findings (unstable angina, NSTEMI and STEMI) on patient’'s admission (24 hours).
T Except ASA; * p < 0.05. ASA: acetylsalicylic acid; BB: beta-blocker; ACEI: angiotensin-converting enzyme inhibitor; AC: anticoagulants; APT: antiplatelet drug (p2y12
inhibitor); NSTEMI: non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation myocardial infarction.
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Figure 3 - Drug prescription rates in acute coronary syndrome according to the clinical findings (unstable angina, NSTEMI and STEMI) on hospital discharge.
T Except ASA; * p<0.05. ASA: acetylsalicylic acid; BB: beta-blocker; ACEI: angiotensin-converting enzyme inhibitor; AC: anticoagulants; APT.: antiplatelet drug (p2y12
inhibitor); NSTEMI: non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation myocardial infarction.
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Figure 4 - Drug prescription rates in acute coronary syndrome according to the presence or absence of a cardiologist on duty on patient’s admission.
ASA: acetylsalicylic acid; BB: beta-blocker; ACEI: angiotensin-converting enzyme inhibitor.

100
90
80
70
60
50
40
30
20
10

] 35.96%
- (288 pts)
25.35%
i 18 pts
door-to-balloon time < 90 min door-to-needle time < 30 min
634 pts 71 pts

Figure 5 - Patients admitted with ST-segment elevation acute myocardial infarction, who met the requirements for myocardial reperfusion.
pt: patients; min: minutes.
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Table 2 - Combined clinical events (death, reinfarction, cardiopulmonary arrest, stroke and severe bleeding) according to drug use

30 days n (%) 6 months n (%) 12 months n (%)
ASA
Yes 140 (6.1) 225 (10.8) 269 (14.8)
No 12 (9.4) 21 (18.4)* 27 (23.9)*
Clopidogrel
Yes 111 (5.9) 183 (10.7) 296 (14.8)
No 41(7.6) 63 (13) 75(17)
Beta-blocker
Yes 92 (4.7) 160 (9.1) 199 (12.9)
No 58 (12.7)* 83 (39)* 94 (24.4)*
ACE/AT1RB
Yes 79 (4.8) 136 (9.2) 169 (13.2)
No 73 (9.3 110 (15.6)** 127 (19.4)*
Statin
Yes 127 (5.7) 214 (10.5) 261 (14.6)
No 25 (14.7)* 32 (214 35 (24.3)*

*p < 0.05:* p < 0.001.

ASA: acetylsalicylic acid; ACEI/AT1RB: angiotensin-converting enzyme inhibitors/angiotensin-receptor blockers.

Compared to the Global Registry of Acute Coronary
Events (GRACE)'? and the CRUSADE (Can Rapid Risk
Stratification of Unstable Angina Patients Suppress Adverse
Outcomes With Early Implementation of the ACC/AHA
Guidelines) Initiative®, the prescription rates of the five
major drugs were higher in this registry. However, the
time period in which those data were collected should
be considered, as well as the programs of disclosure and
implementation of the guidelines conducted during such
period"". The ACute Coronary Events - a multinational
Survey of current management Strategies (ACCESS)
registry', carried out in developing countries, to which
Brazil has also contributed, has an epidemiological profile
similar to that of the ACCEPT registry. They have also
reported lower prescription rates of beta-blockers and
thienopyridines. When compared to two other Brazilian
registries’* recently published, the drug prescription rates
were higher in this registry, which can be explained by the
method of selecting the centers and the profile of patients®.

Fermann et al. have reported that patients who received
appropriate acute treatment upon hospital admission were
more likely to be discharged on guideline-recommended
therapy. However, in this study sample, the presence of a
cardiologist at the emergency room on patient’s admission
did not increase the prescription rate of drugs that modify
the natural history of acute coronary syndrome.

Usually, ASA is highly used in all Brazilian?** and
international’'® registries. In this study sample, a high
initial prescription rate of p2y12 inhibitors was observed,
and, as compared to those registries previously published,
that occurred to the detriment of the use of glycoprotein
(GP) lib/llla inhibitors. Such result differs from that of the

Acute Coronary Treatment and Intervention Outcomes
Network (ACTION registry), which has reported higher
prescription rates of GP lIb/llla inhibitors; despite the class
| recommendation for clopidogrel, this drug was prescribed
only to 59% of the patients, and, even more alarming, 28%
of the patients received no double antiplatelet therapy'”.
The low prescription rate of GPlIb/llla inhibitors in this
registry might result from an association between a reduction
in the recommendation grade and their elevated cost.
The use of new antiplatelet drugs, such as prasugrel and
ticagrelor, in this registry is low, possibly because it was only
recently that they began to be commercialized in Brazil,
during the conduction of this registry.

Angiotensin-converting enzyme inhibitors and AT1RB
belong to a well-established class of drugs for the treatment
of patients with HF. The Heart Outcomes Prevention
Evaluation Study Investigators (HOPE)'® has shown that
patients at high cardiovascular risk, such as those with post-
AMI diabetes mellitus, who do not necessarily have systolic
ventricular dysfunction also derive great benefit from ACEI
therapy. Bagnall et al." have reported that nonprovision of
that class of drugs may be due to subjective underestimation
of patient risk and, hence, likely treatment benefit.

It is worth noting that patients who would derive the
greatest benefit from medication are precisely those
who most seldom receive a prescription® (risk-treatment
paradox)'. That paradox was observed in the present
registry. Considering the clinical conditions in decreasing
grade of severity, that is STEMI, NSTEMI and unstable angina,
the rate of treatment with ACEl and beta-blockers was not
proportional to the severity of the clinical findings. Regarding
beta-blockers, contraindications, such as bronchial asthma,

Arq Bras Cardiol. 2014; 102(4):319-326
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chronic obstructive pulmonary disease, bradycardia, and
shock, are causes of nonprovision of those drugs'®; however,
most of the time, the reason is not apparent®.

The delay to reperfusion in patients with STEMI has also
been observed in other registries?’. In the National Registry
of Myocardial Infarction (NRMI), the percentage of patients
reaching a door-to-balloon time under 90 minutes was
only 29.3%%, and the mean door-to-needle time of 32
minutes?'. Those figures have decreased over time, mainly
due to the creation of registries, which are useful to assess the
performance of the services participating in them?'.

In the CRUSADE Initiative, the hospitals with the greatest
adherence to guidelines, the parameters assessed including the
prescription of antiplatelet drugs, beta-blockers, ACEI/ATTRB and
statins on hospital discharge, have shown lower mortality, with a
reduction from 6.31% to 4.15%”. Usually controlled clinical studies
assess an isolated effect of a drug. Mukherjee et al.** have shown
the synergic effect of the combined use of the above-mentioned
four classes of drugs in acute coronary syndrome, with an odds
ratio of 0.36 for one drug, and of 0.10 for four drugs.

During hospitalization, the physician is responsible for
drug prescription. In addition to assessing criteria for drug
use, that professional has to consider contraindications
and adverse effects of the drug in question. The lack of
physicians’ adherence to guidelines is multifactorial, ranging
from considering that the guidelines interfere with their
autonomy and recognizing the difficulty of acquiring new
treatment methods', until underestimating the disease’s
severity'®. In addition to the factor ‘physician’, after hospital
discharge, there is the variable ‘patient’, who does not use
the drug prescribed due to the following reasons: drug
cost; subjective perception that the drug does not improve
symptoms; not understanding the benefit of treatment; fear
of and difficulty in using several drugs'™. The association
of all those factors result in low adherence, which already
begins on the first contact.

Limitations

This registry’s great limitation is being a nonrandomized
observational study, in which the causality between the facts
observed and the clinical outcomes cannot be inferred.
Another limitation is the profile of the centers contributing
to the data bank, 90% of which are tertiary hospitals
with hemodynamic laboratories'', known to have greater
adherence to guidelines'?*. The contribution to the ACCEPT
registry of centers with fewer resources is important to provide
a real image of the quality of the care provided to the Brazilian
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