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Abstract
Background: Few studies have discussed the reasons for pharmacological undertreatment of Acute Coronary Syndrome (ACS).

Objectives: To determine the frequency and reasons for the non-administration and suspension of medications during
in-hospital treatments of ACS in the Strategy of Registry of Acute Coronary Syndrome (ERICO) study.

Methods: The present study analyzed the medical charts of the 563 participants in the ERICO study to evaluate the
frequency and reasons for the non-administration and/or suspension of medications. Logistic regression models were
built to analyze if sex, age =65 years of age, educational level, or ACS subtype were associated with (a) the non-
administration of =1 medications; and (b) the non-administration or suspension of =1 medications. The significance
level was set at 5%.

Results: This study’s sample included 58.1% males, with a median of 62 years of age. In 183 (32.5%) participants, =1
medications were not administered, while in 288 (51.2%), =1 medications were not administered or were suspended.
The most common reasons were the risk of bleeding (aspirin, clopidogrel, and heparin), heart failure (beta blockers),
and hypotension (angiotensin-converting enzyme inhibitors and angiotensin receptor blockers). Individuals aged =65
(odds ratio [OR]:1.51; 95% confidence interval [95% ClI]:1.05-2.19) and those with unstable angina (OR:1.72; 95%
ClI:1.07-2.75) showed a higher probability for the non-administration of =1 medication. Considering only patients
with myocardial infarction, being =65 years of age was associated with both the non-administration and the non-
administration or suspension of =1 medication.

Conclusions: Non-administration or suspension of =1 medication proved to be common in this ERICO study. Individuals
of =65 years of age or with unstable angina showed a higher probability of the non-administration of =1 medication and
may be undertreated in this scenario. (Arq Bras Cardiol. 2020; 115(5):830-839)
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Introduction

Coronary artery disease (CAD) continues to be the leading
cause of mortality and disability-adjusted life years worldwide,
including Brazil."* Appropriate and timely treatment may
reduce morbidity and mortality.” There is evidence that the
quality of pharmacological treatment in the hospital phase of
an acute coronary syndrome (ACS) event, defined by the early
administration of guideline-oriented medications, is associated
with in-hospital survival® and six-month survival.”

In the largest Brazilian study reporting the frequency of
guideline-oriented medication prescriptions in hospitalized
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ACS patients to date, Wang et al.? evaluated data from
2,453 individuals with ACS from 65 Brazilian hospitals
(approximately 90% tertiary hospitals) in the study of the Acute
Coronary Care Evaluation of Practice (ACCEPT) Registry from
August 2010 to December 2011. Among the drugs analyzed
in their study, aspirin was the most commonly prescribed drug
in the first 24 hours (97.6%). Statins also presented a high
frequency of prescription (90.6%).

Few studies have discussed the reasons for ACS
undertreatment. This is especially important as the mean
age of ACS patients is on the rise. Adverse effects and
contraindications are more frequent® in older individuals,
contributing to their associated higher morbidity and
mortality.'®"" Marino et al.”? evaluated 583 individuals
diagnosed with ACS in six emergency hospitals in Montes
Claros. In the first 24 hours of treatment, the use of
medications for ACS treatment varied from 63.8% (heparins)
to 96.6% (aspirin). Of 181 patients (31.0% of their sample)
who did not receive beta blockers within 24 hours, 39 (21.5%)
presented identifiable contraindications. No other descriptions
of the reasons for under treatment during the first 24 hours
were reported.
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The present article seeks to analyze data from ACS events,
which led to the enrollment of 563 participants in the Strategy
of Registry of Acute Coronary Syndrome (ERICO) study, a
prospective study that is still ongoing at the University Hospital
of the University of Sao Paulo (HU-USP in Portuguese). Our
team aimed to determine the frequency of use, along with
the reasons for the non-administration and suspension of
medications used during the in-hospital treatment of an ACS
event and their associated factors.

Methods

ERICO Study design

The design of the ERICO study has been described in detail
elsewhere.'* Briefly, ERICO is a prospective observational study
of 1,085 individuals admitted to the HU-USP due to an ACS
event between February 2009 and December 2013. HU-USPis a
community hospital in Butantd, a district in the city of Sao Paulo,
Brazil, with an estimated population of 428,000 inhabitants in
2010 and marked socioeconomic inequalities.

For participation in the ERICO study, participants were
required to meet the diagnostic criteria for ST-elevation
myocardial infarction (STEMI), non-ST-elevation myocardial
infarction (NSTEMI) or unstable angina (UA). For a diagnosis of
myocardial infarction (M), both of the following criteria must
be present: (I) Symptoms consistent with cardiac ischemia
within 24 hours of hospital admission and (Il) Troponin |
levels above the 99" percentile with a test-specific coefficient
of variation <10%. The STEMI diagnosis requires both of the
following criteria: (1) Criteria for MI diagnosis and (II) One of
the following: (a) persistent ST segment elevation of = 1 mm in
two contiguous electrocardiographic leads or (b) the presence
of a new or presumably new left bundle branch block. For the
NSTEMI diagnosis, participants must present: (I) Criteria for Ml
diagnosis and (Il) Absence of criteria for STEMI diagnosis. For
UA diagnosis, all of the following three criteria must be fulfilled:
(I) Symptoms consistent with cardiac ischemia 24 hours prior to
hospital admission, (Il) Absence of Ml criteria, and (1ll) At least one
of the following: (a) history of coronary artery disease; (b) positive
coronary disease stratification test (invasive or noninvasive); (c)
transient ST segment changes = 0.5 mm in two contiguous leads,
new T-wave inversion of = 1 mm and/or pseudo-normalization
of previously inverted T waves; (d) troponin | > 0.4 ng/ml; or
(e) diagnostic agreement of two independent physicians. Non-
ST elevation acute coronary syndrome (NSTEACS) is a common
term that encompasses NSTEMI and UA.

At baseline, trained interviewers obtained data on
sociodemographic and cardiovascular risk factors, as well
as previous medications. During the in-hospital phase, all
subjects were treated at the discretion of the hospital staff,
with standard procedures and with no influence from the study
protocol. Long-term follow-up is currently ongoing, with annual
telephone contacts.

ERICO-APS study design

The present paper is an analysis of an ancillary ERICO study
(Strategy of Registry of Acute Coronary Syndrome — Primary
Health Care; ERICO-APS study). Further detail about the
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ERICO-APS study can be found in a previous publication.’
ERICO-APS aims to study determinants of quality of care
and mortality, with a special focus on the unit of first contact
(primary care or hospital) during the index ACS event. ERICO-
APS comprises 130 participants for whom a primary care
facility was the unit of first contact during the index event, and
700 participants who came directly to the hospital, all enrolled
in the main study from February 2009 to December 2012.

Study sample

In our analyses, 700 ERICO-APS participants who came
directly to the hospital were eligible. This study excluded
44 (6.3%) participants whose medical charts could not be
retrieved and 93 (13.3%) whose medical chart data were
incomplete (for example, due to transfer to other hospitals).
Our final sample consisted of 563 ERICO-APS participants.

Study variables

Hypertension, diabetes, dyslipidemia, and previous coronary
artery disease (CAD) diagnoses were defined by self-report.
Smoking status was classified as never, past, or current smoker.
The educational level was self-reported and classified as no formal
education, 1 to 7 years of formal education, and = 8 years of
formal education. In some of the analyses, age was categorized
using a cutoff of 65 years.

Medical charts and prescriptions were reviewed in order
to analyze the frequency of administration, reasons for non-
administration, and reasons for the suspension of the following
medications: aspirin, clopidogrel, heparins, beta blockers, and
angiotensin-converting enzyme inhibitors and angiotensin
receptor blockers (ACEI/ARB). The frequency of the administration
for statins, nitrates, and morphine was also analyzed.

“Non-administration” was defined as the non-prescription
of medications from admission to discharge. “Suspension” was
defined as the withdrawal of drugs initially prescribed during the
hospitalization period. One exception was the withdrawal of the
heparin prescription after the eighth day of hospitalization."® The
reasons were separated by pharmacological class: (a) aspirin:
allergy, bleeding or risk of bleeding, and revascularization
surgery; (b) clopidogrel: bleeding or risk of bleeding and
coronary artery bypass; (c) heparin: bleeding or risk of bleeding,
revascularization surgery, low risk acute coronary syndrome,
and coronary angiography; (d) beta blockers: bronchospasm,
bradycardia, shock/hypotension, decompensated heart failure,
and non-invasive testing for ischemia; and (e) ACEI/ARB: chronic
renal failure (CRF), shock/hypotension, acute renal failure (ARF),
and hyperkalemia.

These reasons are described in supplementary table 1,
along with the most frequently prescribed drugs for each
pharmacological class. The non-administration (or suspension)
of any medication was defined as the non-administration (or
suspension) of one or more of the following: aspirin, clopidogrel,
heparin, beta blockers, statins, and/or ACE inhibitors/ARB.

When the reason for drug non-administration or suspension
was noted in the medical charts, this information was retrieved
and classified according to its explicit reason. Whenever
these reasons for non-administration or suspension were not
explicit, a doctor and a pharmacist from the study reviewed the
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medical chart to verify whether any of the described reasons
were implicit. Therefore, the reasons for non-administration
or suspension were classified as “not described”, “implicit”,
or “explicit”.

Vital status was assessed by telephone interview 30 days
after the index event, according to ERICO study protocol.™*"”
Official death records were obtained with the collaboration
of the municipal and state’s health offices whenever it was
verified that the participant had died or if the patient could
not be contacted at that time.

Ethical considerations

The study protocol was in accordance with the Declaration
of Helsinki. The hospital’s institutional review board approved
the research protocol (Ethical Committee Approval 866/08).
Written informed consent was obtained from all ACS patients
admitted to the hospital who agreed to participate in this
study, and each subject received a copy of the informed
consent form.

Statistical analysis

Categorical variables are presented as absolute counts
and proportions, and compared using chi-squared tests. Due
to its non-normal distribution (evaluated by density plots
and the Shapiro-Wilk test), age is presented as a median
and interquartile range and compared among groups using
the Kruskal-Wallis test. This study also performed pairwise
comparisons (with Holm adjustment) for age distribution
in STEMI, NSTEMI, and UA groups. Crude and multiple
logistic regression models were built to analyze if sex,
being = 65 years of age, educational level, or ACS subtype
were associated with (a) the non-administration of any
medication and (b) the non-administration or suspension of

Table 1- Baseline characteristics of the study sample

any medication. As sensitivity analyses, these models were
repeated: (a) excluding the non-administration/suspensions
due to the scheduled percutaneous transluminal coronary
angioplasty (PTCA) and/or coronary artery bypass graft
(CABG) and (b) excluding those with unstable angina, as some
medications may not have been prescribed due to low-risk
ACS. Kaplan-Meier curves and the log-rank test were used to
determine if 30-day survival was associated with = 1 non-
administered or suspended medications. The significance
level was set at 5%. The R software, version 3.2.0, was used
to conduct these analyses."®

Results

Table 1 shows the baseline characteristics of the study
sample, according to the ACS subtype. This study’s sample
had a predominance of males (n=327; 58.1%), with a
median of 62 years of age. Individuals with STEMI had a
lower age compared to participants with NSTEMI (p=0.002)
and UA (p=0.024). Age distribution in participants with
NSTEMI and UA is not significantly different (p=0.35).
Hypertension (n=421; 76.5%) and sedentarism (n=369;
70.3%) were the most frequent cardiovascular risk factors in
the sample. Only 150 (29.1%) of the participants had a CAD
diagnosis prior to the ACS event that led to the enrollment
in the ERICO study.

Table 2 shows the frequency of the administration of
aspirin, clopidogrel, heparins, statins, beta blockers, ACEI or
BRA, nitrates, and morphine during in-hospital treatment.
Considering the main medications in ACS treatment (aspirin,
clopidogrel, heparin, beta blockers, statins, and/or ACE
inhibitors/ARB), this study identified 183 (32.5%) participants
in whom one or more medications were not administered.
Nitrate use was similar according to ACS subtype (p=0.32)

STEMI NSTEMI UA Total
(N=162) (N=232) (N=169) (N=563)
. 59.0 64.0 62.0 62.0

Age (years; median [IR] [50.0 - 68.0] [53.8 - 74.0] [53.0- 73.0] [52.0- 72.0]
Male sex 106 (65.4%) 140 (60.3%) 81 (47.9%) 327 (58.1%)
Educational level

No formal education 16 (9.9%) 24 (10.3%) 22 (13.0%) 62 (11.0%)

1to 7 years 69 (42.9%) 107 (46.1%) 62 (36.7%) 238 (42.3%)

> 8 years 76 (47.2%) 101 (43.5%) 85 (50.3%) 262 (46.6%)
Hypertension 101 (64.3%) 174 (76.0%) 146 (89.0%) 421 (76.5%)
Diabetes 49 (31.4%) 99 (42.9%) 67 (41.4%) 215 (39.2%)
Dyslipidemia 66 (50.0%) 113 (53.3%) 83 (57.2%) 262 (53.6%)
Sedentarism 98 (66.2%) 156 (70.6%) 115 (73.7%) 369 (70.3%)
Smoking status
Never 37 (23.7%) 69 (31.7%) 60 (38.5%) 166 (31.3%)
Past 57 (36.5%) 81(37.2%) 62 (39.7%) 200 (37.7%)
Current 62 (39.7%) 68 (31.2%) 34 (21.8%) 164 (30.9%)
Previous CAD 25 (16.9%) 50 (23.3%) 75 (49.3%) 150 (29.1%)

IQR: interquartile range; STEMI: ST-segment elevation myocardial infarction; NSTEMI: non-ST-segment elevation myocardial infarction; UA: unstable angina; CAD:

coronary artery disease.
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Table 2 - Administration of guideline-oriented medications during in-hospital treatment

Drug STEMI NSTEMI UA Total

Aspirin 158 (97.5%) 229 (98.7%) 165 (97.6%) 552 (98.0%)
Clopidogrel 159 (98.1%) 226 (97.4%) 158 (93.5%) 543 (96.4%)
Heparin 153 (94.4%) 228 (98.3%) 160 (94.7%) 541 (96.1%)
Statins 152 (93.8%) 217 (93.5%) 147 (87.0%) 516 (91.7%)
Beta-blockers 138 (85.2%) 194 (83.6%) 142 (84.0%) 474 (84.2%)
ACEI/ARB 136 (84.0%) 201 (86.6%) 132 (78.1%) 469 (83.3%)
Nitrate 95 (58.6%) 119 (51.3%) 95 (56.2%) 309 (54.9%)
Morphine 37 (22.8%) 30 (12.9%) 9(5.3%) 76 (13.5%)

STEMI: ST-segment elevation myocardial infarction;, NSTEMI: non-ST-segment elevation myocardial infarction; UA: unstable angina; ACEI/ARB: angiotensin-

converting enzyme inhibitors or angiotensin receptor blockers.

and, as expected, morphine administration was more frequent
in the participants with a STEMI diagnosis (p<0.001). In
288 (51.2%) participants, this study observed the non-
administration or suspension of one or more of the main
medications during in-hospital treatment.

Table 3 presents the reasons for the non-administration
or suspension of aspirin, clopidogrel, heparin, beta blockers,
and ACEI/ARB. It was observed that the non-administration
or suspension of aspirin, clopidogrel, and heparin is a rare
event, usually linked to an increased risk of bleeding. The most
frequent reason for the non-administration of beta blockers
were decompensated heart failure and shock/hypotension.
Heart failure was also the most frequent reason for beta
blocker suspension. Shock/hypotension was the most frequent
reason for the non-administration and suspension of ACEI/
ARB. Supplementary Table 2 reports the frequencies for the
presence of reasons for the non-administration/suspension
of medications in the medical charts. It was observed that
the reasons for non-administration were not described in
the medical charts in 64.0% of the cases, and the reasons for
suspension were not described in 26.4%.

Table 4 shows the odds ratios (from multiple models) for
the non-administration and non-administration/suspension
of one or more medications (aspirin, clopidogrel, heparin,
statins, and/or ACE inhibitors/ARB), associated with age, sex,
educational level, and ACS subtype. Analyzing the entire
sample, individuals aged 65 or older (p=0.027) and those with
unstable angina (p=0.025) presented a higher probability for
the non-administration of one or more medications. When
individuals with unstable angina were excluded, being = 65
years of age was associated with either the non-administration
(p=0.023) or the non-administration/suspension (p=0.035)
of one or more medications. In this subsample, individuals
with STEMI or NSTEMI presented a similar probability for
the non-administration (p=0.73) or the non-administration/
suspension (p=0.85) of one or more medications.

Sensitivity analyses, considering that participants with
programmed PTCA and CABG did not qualify as a reason for
the non-administration and/or suspension of clopidogrel and
heparins (Supplementary Table 3), led to similar conclusions,
except for a significant association between being = 65 years
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of age and the non-administration/suspension of one or
more medications (Odds ratio: 1.44; 95% Cl: 1.02 — 2.04).
Supplementary Tables 4 and 5 show the results obtained from
the crude models.

At 30 days, eight (2.9%) individuals who had all medications
administered without suspension and 20 (6.9%) individuals
with one or more non-administered or suspended medications
had died (Figure 1). Survival at 30-days was significantly
associated with the presence of one or more non-administered
or suspended medications (p=0.03).

Discussion

The present study observed that, during the in-hospital
treatment of the index ACS event in the ERICO study, the
non-administration of one or more medications occurred
in approximately one-third of the sample, and the non-
administration/suspension of one or more medications occurred
in approximately one half of the sample. The reasons for non-
administration were not described in the patients” medical charts
in 64.0% of the cases, and the reasons for suspension were not
described in 26.4%. Individuals aged > 65 and those with a
diagnosis of unstable angina presented a higher probability of
the non-administration of one or more medications. Individuals
of 65 years of age also presented a higher probability of the non-
administration/suspension of one or more medications.

The frequency of the non-administration or suspension of
medication during the treatment of an ACS event has been
reported in other settings. Candela et al." analyzed data from
1,134 patients with non-ST segment elevation ACS treated
in tertiary hospitals in Spain. These authors analyzed groups
according to PTCA and/or CABG treatment options, and
found that within the first 24 hours, 96.3% to 99.2% received
aspirin, 75.8% to 83.6% received heparin and 67.7%10 77.9%
received clopidogrel (this proportion may rise to 78.3% to
99.2% among groups, when the proportion of individuals
receiving prasugrel and/or ticagrelor are added). Khedri et
al.?* analyzed a large sample of 75,129 patients with ACS in
Sweden using a nationwide web-based system. In that setting,
upon hospital discharge, aspirin was not prescribed for 6.8%
of the patients, beta blockers for 11.4%, and ACEI/ARBs for
31.9%. Considering the absence of prescription upon hospital
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Table 3 - Causes for the non-administration or suspension of medications in the sample

Drug Cause Non-administration Suspension
Allergy 4 0
Aspitn Bleeding or risk of bleeding 1 5
Coronary artery bypass graft 0 5
Total 5 10
Bleeding or risk of bleeding 1 15
Clopidogre Coronary artery bypass graft 1 2
Coronary angiography 0 22
Total 2 39
Bleeding or risk of bleeding 2 7
Coronary artery bypass graft 0 4
Heparin Coronary angiography 0 35
Low-risk acute coronary syndrome 2 0
Total 4 46
Decompensated heart failure 16 1
Bronchospasm 14 5
Beta-blockers Shock / hypotension 14 5
Bradycardia 6 4
Non-invasive testing for ischemia 0 1
Shock / hypotension 14 9
Chronic renal failure 6 0
ACEI/ARB Hyperkalemia 3 5
Acute renal failure 1 7
Total 24 21

ACEI/ARB: angiotensin-converting enzyme inhibitors and angiotensin receptor blockers.

Table 4 - Odds ratios (95% Cl) from multiple models for the association between non-administration and non-administration or suspension
with age, sex, educational level, and ACS subtype

Al ACS subtypes

Excluding participants with UA

Non-administration or

Non-administration

Non-administration

Non-administration or

suspension suspension

Male sex 0.96 (0.67 - 1.39) 0.88 (0.62 - 1.24) 0.98 (0.62 - 1.55) 0.93 (0.61-1.41)
Age = 65 years 1.51 (1.05- 2.19) 1.36 (0.96 - 1.92) 1.69 (1.07 - 2.67) 1.57 (1.03 - 2.40)
Educational level

No formal education 0.58 (0.31-1.11) 0.58 (0.32 - 1.03) 0.58 (0.25-1.33) 0.55(0.26 - 1.13)

1107 years 0.90 (0.61-1.31) 1.10(0.77 - 1.58) 0.95(0.60 - 1.51) 1.16 (0.76 - 1.76)

> 8 years 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
ACS subtype

STEMI 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

NSTEMI 1.10 (0.70 - 1.73) 0.98 (0.65 - 1.48) 1.08 (0.69 - 1.71) 0.96 (0.64 - 1.45)

UA 1.72 (1.07 - 2.75) 1.23(0.79-1.91) - -

p<0.05 in bold. ACS: Acute coronary syndrome; STEMI: ST-segment elevation myocardial infarction; NSTEMI: non-ST-segment elevation myocardial infarction;

UA: unstable angina.
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Figure 1 - Survival at 30 days for individuals who (a) had all medications administered without suspension and (b) had one or more non-administered or

suspended medications.

discharge as the result of the non-administration or suspension
of medication during hospital treatment, our study observed
lower rates of the non-administration or suspension of aspirin
(3.7%) and ACEI/ARBs (21.5%) and higher rates of the non-
administration or suspension of beta blockers (23.1%). As
specific reasons were not explored in Khedri et al.2® study, it is
impossible to make further inferences concerning the reasons
for those differences.

Other authors have explored the reasons for the non-
administration or suspension of medication. However, unlike
our study, most limit their descriptions to a smaller number
of medications, or aim to quantify the frequency of a specific
reason for a non-administration or suspension. Consistent
with our findings, Marino et al." identified that hemorrhagic
complications explained a significant proportion of the non-
administration or suspension of aspirin, although our rates
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of uninterrupted in-hospital prescription were slightly higher
than their prescription rates upon hospital discharge (96.3% vs
93.3%). By contrast, Bandara et al.?" analyzed 81 participants
with STEMI and found that 95% received aspirin, clopidogrel,
and statin upon hospital admission, while only 88% received
these medications upon hospital discharge. They describe that
the most common discontinued medication was aspirin, and
the most frequent reason was epigastric pain or presumed
gastrointestinal hemorrhage. This contrasts with our findings, as
aspirin was rarely discontinued during treatment. One possible
contributor to these differences is that our sample identified
no individuals in whom aspirin treatment was non-prescribed
or withheld due exclusively to epigastric pain, as this is not a
formal contraindication to aspirin treatment.?

Marino et al.’ also reported data about beta blocker use in
their sample. Among 181 (30.5%) patients with ACS who did
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not receive a beta blocker in the first 24 hours in their study,
39 (21.5%) had identifiable contraindications to drug use.
Although there must be some caution in directly comparing
24-hour patient data with full hospital stay patient data, in
the present study, rates for beta blocker non-administration
(15.8%) and suspension (4.8%) were lower, while the
proportion of individuals in which a contraindication could
be retrieved from the medical charts was higher (56.2% and
63.4% for non-administration and suspension, respectively).
Some hypotheses may be raised in relation to these differences.
First, Marino et al.” included individuals who came to the
hospital through pre-hospital services or who were transferred
by ambulance from other units. As the present study evaluated
only individuals who came spontaneously to the hospital, one
can speculate that the proportion of individuals with more
severe cases (and, potentially, with more contraindications
to beta blocker use) is lower in our sample. Mortality data
from both studies corroborate this hypothesis. While 17.2%
of the STEMI patients in Marino et al."? study died before
hospital discharge, one-year mortality for STEMI patients in the
ERICO study was 9.6%."* Second, there may be inequalities
in the completeness of the medical chart data. This is further
supported by the fact that in Marino et al."? study, cardiogenic
shock was the most frequent contraindication for beta blocker
use. Less severe complications (such as decompensated heart
failure and bronchospasm) may be more prone to under-
reporting compared to more severe ones. Therefore, it is
possible that their lower rates of medical chart-defined reasons
for beta blocker non-administration may be partially caused
by this under-reporting.

Our study adopted a conservative strategy in some
sensitivity analyses, excluding individuals with unstable
angina from logistic regression models addressing variables
associated with non-administered or suspended medications.
However, the finding in main analyses that unstable
angina patients presented a higher probability for the non-
administration of one or more medications should not be
overlooked. It is possible that some of these patients did not
receive some medications due to low-risk unstable angina
(characterized by the absence of a history of cardiovascular
disease, normal ECG, normal troponin, and clinical stability*).
However, some characteristics of the ERICO cohort suggest
this may not fully explain our findings. First, the diagnosis of
unstable angina in ERICO requires confirmatory evidence of
ACS (for example, by baseline ECG alterations or positive
non-invasive testing) or, alternatively, concordance by two
independent physicians. Second, individuals with low-risk
ACS are more prone to receive early discharge from the
emergency clinic. Although these features do not preclude
the inclusion of individuals with low-risk unstable angina
in the ERICO study, their representation in the sample is
probably reduced. Therefore, our results may actually point
to an undertreatment of individuals with intermediate- or
high-risk unstable angina. The findings from Breuckmann
et al.** support this interpretation as well. In their study, the
authors analyzed data from 1,400 patients with unstable
angina in 30 chest pain units in Germany and found that
78% of the high-risk patients were undertreated. Along with
our results, available evidence suggests that physicians should

be aware to avoid overly conservative approaches (including
undertesting and undertreating) in the management of
patients with unstable angina.

The completeness of medical chart data is still challenging,
and it is important to emphasize that a significant proportion
of reasons for non-administration (and, to a lesser extent,
suspension) could not be retrieved from medical charts in our
study. This information is not usually reported in other articles.
Based on our findings, one can speculate that caregivers are
fairly likely to register a clinical situation requiring a change
in prescription (i.e., suspension) but rarely document the
reasons for not introducing an otherwise indicated medication.
As medical chart completeness is an important point related
to patient safety” and decision-making in individual and
organizational levels, our data may point to an additional
opportunity to improve the quality of care in this regard.

Our results suggest that higher age is an important marker
for medication underuse during the treatment of an ACS
event. This is to be expected, as the prevalence of some of
the contraindications and the incidence of adverse effects
may increase with age,***” although conflicting evidence does
exist.?® Roe et al.? analyzed data from the Targeted Platelet
Inhibition to Clarify the Optimal Strategy to Medically Manage
Acute Coronary Syndromes (TRILOGY ACS) trial and found
that individuals of = 75 years of age had a higher risk for major
bleeding during 30 months of follow-up, compared to those
of <75 years of age (Hazard ratio, 2.15, 95% Cl, 1.44-3.20).
Although that study was not intended to analyze the in-hospital
phase of ACS treatment, it can be hypothesized that this higher
risk may influence the physicians’ decision to prescribe a
specific medication. However, it is noteworthy that in Roe et
al.’s?? study, the frequency of major bleeding in the subgroup
of individuals of =75 years of age was still low (1.8%). It is
plausible that, even considering a higher frequency of adverse
effects and contraindications, individuals with higher ages are
possibly being undertreated.

The presence of non-administered or suspended
medications was also associated with poorer 30-day survival
in our analyses. It is arguable that this finding reflects, at least
partially, a detrimental effect of undertreatment on survival.
However, in the context of an observational study like ours,
this result must also be interpreted with caution. Individuals
with more severe disease may be more prone to have
contraindications to medical therapy. Therefore, differences in
short-term mortality between groups may also be influenced
by inequalities in baseline characteristics or in the course of
the disease. The low proportion of individuals who died in
the first 30 days (5.0%) also limits the strength of conclusions
from this analysis.

Our study has some strengths. Few previous studies present
a thorough description of reasons for the non-administration
and suspension of medications used during an ACS event. In
particular, when these data are presented, they are limited
to one or a small subset of medications. The ERICO study
sample’'* is derived from a community hospital, a setting
frequently under-represented in ACS cohorts. As this study
used a complete review of medical charts, it was able to
identify the reasons for the non-administration and suspension
of medications even when they were not explicitly stated in
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patient diagnoses. Our study should be interpreted within
its context. As this is a single-center study conducted in a
community hospital, conclusions may be applicable only in
contexts similar to ours. Treatment data in our article were
collected at the ERICO study baseline, and alterations in
the study setting since then could, potentially, change our
findings. However, the authors believe that no substantial
change in the study setting was made in such a ways as
to consider our findings to be no longer valid. Even if this
were the case, our descriptions of the causes for the non-
administration and suspension of medication, comparative
quality of medical chart completeness (between non-
administered and suspended medications), and the
undertreatment of older individuals are mostly applicable
in other settings. Reasons for the non-administration and
suspension were not described in the medical charts in
64.0% and 26.4% of the cases, respectively. As discussed
above, medical chart completeness in the emergency clinic
is rarely described in articles. Missing chart data in our
study is comparable to the description found in Marino et
al.’s study'. On the other hand, in comparison to tertiary
centers, patients in community hospitals (like ours) have
less severe disease and comorbidities. It is reasonable to
consider that milder contraindications are more prone to
underreporting, and, therefore, this may reflect on the
relative frequency of causes for the non-administration
or suspension of medications in our sample. We could
not retrieve complete data from approximately one-fifth
of the potentially eligible participants. Due to the design
and objectives of this study, only individuals with complete
inpatient data could be included. Some of these losses
were due to transfers to other hospitals for specialized
treatment (PTCA or surgery), and it is possible that this
subset of patients is under-represented in our sample.
ERICO is an observational study and does not influence
medical treatment by protocol. Therefore, the decision
not to administer, or to suspend medications, was under
the discretion of the emergency ward'’s physician. Finally,
as most of the medical chart information was in physical

References

1. Global Burden of Disease. GBD 2017 Causes of Death Collaborators. Global,
regional, and national age-sex-specific mortality for 282 causes of death
in 195 countries and territories, 1980-2017: a systematic analysis for the
Global Burden of Disease Study 2017. Lancet 2018; 392(10159):1736-88.

2. GBD 2017 DALYs and HALE Collaborators. Global, regional, and national
disability-adjusted life-years (DALYs) for 359 diseases and injuries and
healthy life expectancy (HALE) for 195 countries and territories, 1990-2017:
a systematic analysis for the Global Burden of Disease Study 2017. Lancet
2018;392(10159):1859-922.

3. Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl) Med.
2013;369(5):448-457

4. Mukherjee D, FangJ, Chetcuti S, Moscucci M, Kline-Rogers E, Eagle KA.
Impact of combination evidence-based medical therapy on mortality in
patients with acute coronary syndromes. Circulation. 2004; 109(6):745-9.

5. Silva FMF, Pesaro AEP, Franken M, Wajngarten M. Acute management of
unstable angina and non-ST segment elevation myocardial infarction.
Einstein 2015; 13(3):454-61.

Arq Bras Cardiol. 2020; 115(5):830-839

(non-electronic) files, our results for medical chart records
regarding the reasons for the non-administration and/or
suspension of medications may not be transposable to
settings using mainly electronic medical records.

Conclusions

In this ERICO study, the non-administration or
suspension of one or more medications occurred in 51.2%
of the sample. Individuals aged 65 or older and those with
unstable angina diagnosis presented a higher probability
of the non-administration of one or more medications.
Adequate medical chart registry is still challenging and
may present an additional opportunity to improve the
quality of care.

Author contributions

Conception and design of the research and Obtaining
financing: Bensenor IM, Goulart AC, Lotufo PA, Santos
IS; Data acquisition, Statistical analysis and Writing of
the manuscript: Santos RCO, Santos IS; Analysis and
interpretation of the data: Santos RCO, Santos IS; Critical
revision of the manuscript for intellectual content: Bensenor
IM, Goulart AC, Lotufo PA.

Potential Conflict of Interest

The authors report no conflict of interest concerning the
materials and methods used in this study or the findings
specified in this paper.

Sources of Funding
This study was funded by FAPESP Grant 2011/16301-4.

Study Association

This article is part of the thesis of master submitted by Rafael
C. O. Santos, from Universidade de Sao Paulo.

6. Peterson ED, Roe MT, Mulgund J, DeLong ER, Lytle BL, Brindis RG, et al.
Association Between Hospital Process Performance and Outcomes Among
Patients With Acute Coronary Syndromes. JAMA. 2006; 295(16):1912-1920.

7. Goodman SG, Huang W, Yan AT, Budaj A, Kennelly BM, Gore JM, et
al; Expanded Global Registry of Acute Coronary Events (GRACE2)
Investigators. The Expanded Global Registry of Acute Coronary
Events: baseline characteristics, management practices, and hospital
outcomes of patients with acute coronary syndromes. Am Heart J.
2009;158(2):193-201.

8. WangR, Neuenschwander FC, Lima Filho A, Moreira CM, Santos ES, Reis
HJL, et al. Uso de Intervencgdes Baseadas em Evidéncias na Sindrome
Coronaria Aguda — Subanalise do Registro ACCEPT Use of Evidence-
Based Interventions in Acute Coronary Syndrome — Subanalysis of the
ACCEPT Registry. Arq Bras Cardiol. 2014;102(4):319-26.

9. Alexander KP, Roe MT, Chen AY, Lytle BL, Pollack CV Jr, Foody JM, et
al. Evolution in Cardiovascular Care for Elderly Patients With Non—
ST-Segment Elevation Acute Coronary Syndromes: Results From the
CRUSADE National Quality Improvement Initiative. ] Am Coll Cardiol.
2005;46(8):1479-87.



Santos et al.
Medication use during an ACS event (ERICO study)

Original Article

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Wright RS, Anderson JL, Adams CD, Bridges CR, Casey DE Jr, Ettinger SM, et
al. 2011 ACCF/ AHA focused update of the guidelines for the management
of patients with unstable angina/non-ST-elevation myocardial infarction
(updating the 2007 guideline): a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines.
Circulation. 2011;123(8):2022-60.

Hamm CW, Bassand JP, Agewall S, Bax J, Boersma E, Bueno H, et al. ESC
guidelines for the management of acute coronary syndromes in patients
presenting without persistent ST-segment elevation: the Task Force for the
management of acute coronary syndromes (ACS) in patients presenting
without persistent ST-segment elevation of the European Society of Cardiology
(ESC). Eur Heart ). 2011;32(23):2999-3054.

Marino BCA, Marcolino MS, Reis RS, Franga ALN, Passos PFO, Lemos TR,
et al. Perfil Epidemioldgico e Indicadores de Qualidade em Pacientes com
Sindrome Coronariana Aguda na Regiao Norte de Minas Gerais - Projeto
Minas Telecardio 2. Arq. Bras. Cardiol. 2016;107(2):106-15.

Goulart AC, Santos IS, Sitnik D, Staniak HL, Fedeli LM, Pastore CA, etal. Design
and baseline characteristics of a coronary heart disease prospective cohort:
two-year experience from the strategy of registry of acute coronary syndrome
study (ERICO study). Clinics. 2013; 68(3):431-4.

Santos IS, Goulart AC, Brandao RM, Santos RCO, Bittencourt MS, Sitnik D,
Pereira AC, Pastore CA, Samesima N, Lotufo PA, Bensenor IM. One-year
Mortality after an Acute Coronary Eventand its Clinical Predictors: The ERICO
Study. Arq Bras Cardiol. 2015; 105(1):53-64.

Santos RCO, Goulart AC, Kisukuri ALX, Brandao RM, Sitnik D, Staniak HL et al
. Tempo para Tratamento durante Sindrome Coronariana Aguda e Unidade de
Primeiro Contato no Estudo ERICO. Arq. Bras. Cardiol. 2016; 107(4):323-30.

Piegas LS, Timerman A, Feitosa GS, Nicolau JC, Mattos LAP Andrade MD, etal.
V Diretriz da Sociedade Brasileira de Cardiologia sobre Tratamento do Infarto
Agudo do Miocardio com Supradesnivel do Segmento ST. Arq Bras Cardiol.
2015;105(2):1-105.

Brandao RM, Samesima N, Pastore CA, Staniak HL, Lotufo PA, Bensenor IM,
etal. ST-segment abnormalities are associated with long-term prognosis in
non-ST-segment elevation acute coronary syndromes: The ERICO-ECG study.
] Electrocardiol 2016;49(3):411-6.

R Development Core Team. R: A Language and Environment for Statistical
Computing. Vienna, Austria; 2015.

Candela E, Marin F, Rivera-Caravaca JM, Vicente Ibarra N, Carrillo L, Esteve-
Pastor MA, et al. Conservatively managed patients with non-ST-segment
elevation acute coronary syndrome are undertreated with indicated
medicines. PLoS ONE. 2018;13(11):e0208069

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Khedri, M., Szummer, K., Carrero, J.-J., Jernberg, T., Evans, M., Jacobson,
S. H., etal. Systematic underutilisation of secondary preventive drugs in
patients with acute coronary syndrome and reduced renal function. Eur
J Prev Cardiol. 2017;24(7):724-34.

Bandara R, Medagama A, Munasinghe R, Dinamithra N, Subasinghe A,
HerathJ, etal. Management and outcomes of acute ST-segmentelevation
myocardial infarction at a tertiary-care hospital in Sri Lanka: an
observational study. BMC Cardiovasc Disord. 2015;15(1):1.

Smyth EM, Burke A, FitzGerald GA. Analgésicos — antipiréticos;
Farmacoterapia da gota. In: GOODMAN & GILMAN. As Bases
Farmacolégicas da Terapéutica. 11. ed. Rio de Janeiro: McGraw-Hill;
2010.P601-19

Amsterdam EA, Wenger NK, Brindis RG, Casey Jr DE, Ganiats TG, Holmes
DR, etal. 2014 AHA/ACC Guideline for the Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines. Circulation. 2014;130(25):2354-94.

Breuckmann F, Hochadel M, Darius H, Giannitsis E, Miinzel T, Maier LS et
al. Guideline-adherence and perspectives in the acute management of
unstable angina —Initial results from the German chest pain unit registry.
J Cardiol. 2015; 66(2):108-13.

Gleason KM, McDaniel MR, Feinglass J, Baker DW, Lindquist L, Liss D,
et al. Results of the Medications at Transitions and Clinical Handoffs
(MATCH) study: an analysis of medication reconciliation errors and risk
factors at hospital admission. ] Gen Intern Med. 2010;25(5):441-7.

Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng
S, etal. Heart Disease and Stroke Statistics-2018 Update: A Report From
the American Heart Association. Circulation. 2018;137(12):e67-e492.

Bangalore S, Parkar S, Grossman E, Messerli FH. A meta-analysis
of 94,492 patients with hypertension treated with beta blockers to
determine the risk of new-onset diabetes mellitus. Am J Cardiol.
2007;10(8):1254-62.

Sousa LAO, Fonteles MMF, Monteiro MP, Mengue SS, Bertoldi AD,
Pizzol TSD, et al. Prevaléncia e caracteristicas dos eventos adversos a
medicamentos no Brasil. Cad. Sadde Puablica. 2018;34(4):e00040017.

Roe MT, Goodman SG, Ohman EM, Stevens SR, Hochman JS, Gottlieb S,
etal. Elderly patients with acute coronary syndromes managed without
revascularization insights into the safety of long-term dual antiplatelet
therapy with reduced-dose prasugrel vs. standard-dose clopidogrel.
Circulation. 2013; 128(8):823-33.

*Supplemental Materials

For additional information, please click here.

Arq Bras Cardiol. 2020; 115(5):830-839

838


http://abccardiol.org/supplementary-material/2020/11505/2019-0317-tabelas-suplementares-ingles.pdf

Santos et al.
Medication use during an ACS event (ERICO study)

Original Article

®' This is an open-access article distributed under the terms of the Creative Commons Attribution License

839 Arq Bras Cardiol. 2020; 115(5):830-839



