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Abstract:

Background: Evidence of the clinical characteristics, treatment and outcomes among Latin American (LA) patients with acute
coronary syndromes (ACS) is scarce.
Methods: ACCESS, international prospective multicenter registry to evaluate risk stratification, management and outcomes
in ACS (unstable angina or non-ST elevation myocardial infarction [UA/NSTEMI] or ST elevation myocardial infarction
[STEMI]) in developing countries. Primary endpoint: all-cause death at 1 year; all-cause mortality within 30 days was also
recorded, Patients with acute ischemic symptoms within 24 hours of symptoms onset and electrocardiographic evidence of
ischemia were enrolled. Coronary artery disease was proved by positive invasive or non-invasive tests.
Results: Between 2007 and 2008, 4436 patients with ACS (2562 UA/NSTEMI and 2374 STEMI) from eight LA countries. On
admission, acute symptoms were identified in 79 % and 90%, respectively. Both groups had a long delay from symptom onset
to hospital arrival. Low access to pharmacological (29%) and mechanical reperfusion (32%) were observed. At admission, rates
of evidence-based treatment were low in all groups. e most common in-hospital complications were heart failure (10% UA/
NSTEMI and 20% STEMI) and recurrent ischemia (8% and 11%). Mortality at 30 days was 2% and 8% at 1 year.
Conclusion: ACCESS registry provides contemporary information of patients with ACS in LA and their hospital management
and subsequent clinical outcomes.
Keywords: Acute coronary syndrome, Myocardial infarction, Unstable angina, Ischemic heart disease.

Resumen:

Introducción: se desconocen las características, la evolución y el tratamiento de pacientes latinoamericanos con síndromes
coronarios agudos (SCA).
Métodos: registro internacional multicéntrico y prospectivo para evaluar riesgo, terapéutica y evolución en SCA. Punto primario:
toda causa de mortalidad durante el primer año y mortalidad a 30 días. Ingresaron pacientes con síntomas de isquemia coronaria
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aguda en las primeras 24 horas del inicio de los síntomas y evidencia electrocardiográfica de isquemia. El diagnóstico final requirió
pruebas invasivas o no invasivas.
Resultados: entre el 2007 y 2008 se ingresaron en ocho países latinoamericanos 4436 pacientes, 2562 con angina inestable o infarto
sin elevación del ST y 2374 con infarto con elevación del ST. Al ingreso tuvieron síntomas agudos 79 y 90 %, respectivamente.
Ambos grupos tuvieron retraso entre el inicio de síntomas y el ingreso hospitalario. En infarto y elevación del ST se observó baja
accesibilidad a reperfusión farmacológica (29 %) y mecánica (32 %). Al ingreso en ambos el porcentaje de tratamiento basado en
evidencia fue bajo. Las complicaciones hospitalarias fueron la insuficiencia cardiaca (angina inestable e infarto sin elevación del ST
10 % y el infarto con elevación del ST 20 %) e isquemia recurrente (8 y 11 %). La mortalidad a 30 días fue 2 % y a un año 8 %.
Conclusiones: el registro ACCESS ofrece información contemporánea sobre el espectro de pacientes, el manejo hospitalario y la
evolución clínica subsecuente.
Palabras clave: Síndrome coronario agudo, Infarto del miocardio, Angina inestable, Isquemia miocárdica.

Worldwide, acute coronary syndromes (ACS) are estimated to be the leading cause of death and loss
of disability-adjusted life years in both developing and developed countries.  1,2   Current knowledge on
therapeutic and mortality trends is derived largely from randomized controlled clinical trials,  3    ,4,5   registries
2    ,6   and practice guidelines.  7    ,8   However, in both clinical models Latin American (LA) population
has been underrepresented and evidence to demonstrate whether current recommendations  7    ,8   reduce
mortality and improve outcomes is limited.  9      e multinational prospective ACCESS registry   10

provides a unique opportunity to assess current clinical practices and subsequent outcomes in patients
hospitalized for an ACS in developing countries. e registry data will help to identify — in every day clinical
practice — whether current knowledge is being applied appropriately and potential areas where educational
efforts are necessary to improve adherence to evidence-based guidelines.

Methods

Study design

A detailed description of the study design has been previously published.  10      Briefly, ACCESS is
a prospective, observational, multinational registry of patients hospitalized for an acute coronary event.
e study was designed to evaluate risk stratification, current management and one-year outcomes in 19
countries, in LA, Africa, and Middle East. Medical practices dictated by current clinical guidelines in acute
and post-discharge settings, interventional and non-interventional strategies, and clinical outcomes will be
analyzed for patients admitted to hospitals with or without access to interventional cardiology facilities.

Study setting and site selection

Potential researchers and sites were identified from the spectrum of clinical settings in which ACS patients
are treated, and included different types of institution (public, private, teaching), location, number of ACS
patients treated, and services offered (interventional or non-interventional). e affiliated researchers in each
country provided a list of centers that represented their country as completely as possible, from which the
trial manager generated a random list of study investigators.
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Evaluations and clinical outcomes

A standardized case-report form   10      was used to record data prospectively, at hospital admission, at
discharge, and at 6 ± 1 month and at 12 ± 1 month follow-up. Data were collected during follow-up visits
or by telephone calls to the patient or a third party (e.g. relative/friend, or family physician). Patient data
collected at baseline included demographics, medical history, risk factors, results of physical examination,
cardiac biomarkers concentrations, ankle-brachial index, Killip class, use of chronic medical treatments, and
health insurance status. Data collected at discharge from hospital included discharge status and diagnosis,
hospital management, cardiac biomarkers concentrations, and occurrence of events in hospital. Follow-up
data included clinical outcomes occurring aer discharge, as well as those leading to rehospitalization, and
treatments initiated since discharge or previous follow-up.

Data quality control was performed by trained personnel at ≥10% of sites chosen randomly in each
country. All case-report forms were monitored for source documentation and accuracy. Data-request forms
were generated automatically in response to queries and were resolved by the site investigators.

Study population

Patients with a suspected ACS with electrocardiographic evidence of ischemia and proven ischemic heart
disease at discharge were included. Patients with an acute coronary event secondary to a comorbidity (e.g.
anemia, heart failure, trauma, etcetera), and those participating in a clinical trial were not eligible for
inclusion in the study.

Study outcomes

e primary endpoint was all-cause death at one-year. Secondary endpoints in the same period were
cardiovascular death, non-fatal stroke and non-fatal myocardial infarction. e combined endpoint was
comprised of cardiovascular death, stroke, or myocardial infarction  11      (for ischemic events) and bleeding
complications. All-cause death at 30 days was also recorded.

Statistical analysis

Analyses were performed at the 5% significance level, using 2-sided tests or 2-sided confidence intervals (CI).
Analyses were conducted in the overall population and in ACS subgroups. Continuous data are described
using descriptive statistics: mean, standard deviation, median, 25th percentile (Q1) and 75th percentile
(Q3), minimum, and maximum. Categorical data are summarized using counts and percentages (the
denominator for calculating percentages is the number of non-missing observations). Logistic regression on
the outcome event rates (cardiovascular death, non-fatal myocardial infarction, non-fatal stroke, combined
endpoint) was performed to test the impact of covariates (patient characteristics, risk factors, physician
characteristic, Killip class, cardiac biomarkers and patient socioeconomic profile). Kaplan-Meier survival
methods were used for time-to-event endpoints from hospital arrival. A multivariable proportional hazards
model was used for prognostic analyses, with data given as odds ratios (ORs) and 95% CIs. Data were
analyzed with the SAS package, release 9.1.3 (SAS Institute, Cary, NC).



Carlos Martínez-Sánchez, et al. Acute coronary syndromes in Latin America: lessons from the ACCESS...

PDF generated from XML JATS4R by Redalyc
Project academic non-profit, developed under the open access initiative 729

Results

Between January 2007 and January 2008, 5115 consecutive patients from eight countries in LA (Argentina,
Brazil, Colombia, Dominican Republic, Ecuador, Guatemala, Mexico, and Venezuela) were enrolled in
the multinational ACCESS registry. At discharge, 4936 had evidence of ischemic heart disease, 2562 with
UA/NSTEMI and 2374 with STEMI. Patients were enrolled by 215 investigators: 62% were cardiologists,
17% were interventional cardiologists, 11% were internists, 4% were hospital physicians and 7% were other
physicians. Mexico had the highest number of participating investigators (96) and enrolled the greatest
number of patients (2113, 18%). Colombia enrolled 730 patients (7%), Venezuela 621 (5%), Brazil 578
(5%), Ecuador 314 (2.6%), Guatemala 291 (2%), Argentina 276 (2%) and Dominican Republic 132 (1.1%).

Demographic and characteristics at clinical presentation

In both ACS groups, patients were in their sixth decade of life and were more likely to be male, of LA
origin, with overweight and with clinical indicators of cardiovascular disease and poor outcome  (Table I)
. Compared with STEMI patients, those with UA/NSTEMI had a greater prevalence of hypertension and
dyslipidemia and were more likely to have had a prior myocardial infarction, angina, ventricular dysfunction
and to have had a prior PCI or CABG. Patients with STEMI had a higher rate of smoking; prevalence of
diabetes was similar in both groups. Patients’ socioeconomic profiles, including education level, location
of residence, and distance from hospital, employment status, disability and health insurance coverage are
detailed in  Table II .
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TABLE I
Demographic characteristics of the patients
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TABLE II
Socioeconomic profile of the patients

Reperfusion therapy

Most patients had acute ischemic symptoms on admission, late arrival aer onset symptoms and clinical
stability  (Table I)  . Among patients with STEMI a significant number arrived outside of time window for
optimal time of reperfusion (45%) and only 29% were submitted to thrombolysis. Percutaneous coronary
intervention performed within 24 hours of admission was infrequent  (Table I)  . Streptokinase was the most
commonly used fibrinolytic drug, followed by tenecteplase, alteplase and reteplase. rombolysis was used
in 3% of UA/NSTEMI patients  (Table I)  . e most frequently used antithrombin adjunctive treatments
were the low-molecular-weight heparin, enoxaparin (46%) and unfractionated heparin (28%); glycoprotein
IIb/IIIa inhibitors were used in 7%.
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In-hospital and at discharge pharmacological treatments

ere was an upward trend to use aspirin, clopidogrel, low-molecular-weight heparin, statins, beta-blockers,
nitrates and angiotensin-converting enzyme inhibitors in UA/NSTEMI and STEMI patients compared
with RENASICA II registry.  9 

In-hospital clopidogrel and enoxaparin loading doses were underused  (Table III)  . Overall, most frequent
in-hospital and at discharge treatments were aspirin (92%) followed by statins (90%), clopidogrel (85%),
and beta-blockers (72%), in both UA/NSTEMI and STEMI patients. As expected, the use of ticlopidine,
oral anticoagulation and other antithrombotics was infrequent in both groups. Detailed pharmacological
treatments are shown in  Tables III   and  IV  .

TABLE III
Pharmacological treatment during hospitalization
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TABLE IV
Pharmacological treatment at discharge

Interventions and procedures

e overall rate of angiography during index hospitalization was 67% in UA/NSTEMI patients and 62%
in STEMI patients. Mechanical revascularization plus a stent were used in a high percentage of patients
(93%) who underwent PCI. CABG was considered in 7% UA/NSTEMI patients and 4% STEMI patients.
Transthoracic echocardiograms were performed in 67% and 70% of patients, respectively, and ejection
fraction was obtained over 70% in both groups. e exercise test was underused (9% overall).

In-hospital cardiovascular adverse events and bleeding complications

e most frequent adverse events were le ventricular dysfunction and recurrent ischemia. Patients
with STEMI (2374) had a higher incidence and more severe le ventricular dysfunction compared with
UA/NSTEMI (2562) (20% vs. 10%), recurrent ischemia (11% vs 8%) cardiogenic shock (8% vs. 2%),
atrioventricular block (7% vs. 2%), cardiac arrest (6% vs. 2%) and ventricular arrhythmias (5% vs. 2%). No
differences were observed with atrial fibrillation (4% vs. 4%) and stroke or transient ischemic attack (1% vs.
1%). e incidence of bleeding complications was similar in UA/NSTEMI (109, 4%) and STEMI (101, 4%)
patients; GUSTO classification grade I 33 and 23%, grade II 24 and 25% and grade III 43 and 53%. e rate
of in-hospital mortality was 2%.

Mortality at one year

In this period, mortality rate was 8% and was attributed to acute coronary and cerebral events  (Table V)
. In patients with UA/NSTEMI, stroke was the most frequent cause of death versus recurrent myocardial
infarction in patients with STEMI  (Table V)  .
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TABLE V
Causes of death: 1 year follow-up

Predictors of 1 and 12-month death

In a logistic regression analysis performed to assess the effect of independent variables on mortality
while adjusting for potentially confounding factors in UA/NSTEMI and STEMI patients, mechanical
complications, acute neurologic events, surgical revascularization and antithrombin treatment had relevance,
but with wide confidence intervals at 30 days. In the analysis for predictors of death at 1 year, the same factors
were identified for 30-day death, with the addition of age; the confidence intervals were wide again  (Table
VI)  . e Cox model confirmed these variables as independent predictors of death at 1 year. In this model,
surgical revascularization (HR 2.64, p = 0.005), an age of 70 years (HR 1.62, p = 0.02) and ankle-brachial
index (HR 1.62, p = 0.04) were also predictive of death. e Kaplan-Meier primary curve for death at 1 year,
overall and in ACS subgroups is shown in  Figure 1  .
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TABLE VI
Variables associated with death at 30 days and 12 months

FIGURE 1
Kaplan-Meier primary curve for death at 1 year, overall and in acute coronary syndrome subgroups. Top

line product limit estimate curve for UA/NSTEMI; bottom line product limit estimate curve for STEMI

Discussion

Rigorous and well-designed registries, such as ACCESS, provide important information about the
management and outcomes of patients treated in everyday clinical practice and, as such, complement the
findings from the rather narrower scope of randomized clinical trials.  12    ,13,14   ese data from the LA cohort
of the ACCESS registry population provide valuable information about the therapeutic approaches chosen
and the quality of care given to LA patients presenting with an ACS, and can be used to detect similarities
and differences with other national and international registries.  2    ,6,9,15,16,17,18,19,20,21,22,23,24,25   In doing
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so, the ACCESS data provide the opportunity to identify key areas for improvement in the management of
ACS patients in LA.

e management of ACS continues to undergo major changes, based on sound evidence derived from
well-conducted clinical trials  3    ,4,5   and incorporated into practice guidelines.  7    ,    8   Currently,
the mortality rate is decreasing in developed countries due to a combination of factors including changes
in socioeconomic status, reduction in prevalence of risk factors, application of results from clinical trials
defining effective treatments, and the ability and infrastructure to translate these findings into clinical
practice.  13      Currently, the best approach to define and apply effective therapies is likely to be high-quality
clinical trials data combined with ‘real-world’ data from prospective registries.  13      However, in both models,
the LA population has been underrepresented  15    ,16,17,18,19,20,21,22,23,24,    25   and evidence showing whether
current recommendations  2    ,3   reduce mortality and improve outcomes in this population is limited.  9 

Acute coronary syndromes incidence and risk factors

e ACCESS registry has generated a large volume of data on the incidence and relative frequency of
ACS as a cause of hospital admission. Even though the most frequent ACS was UA/NSTEMI (in 52% of
the population; 48% with STEMI), the ratio did not differ greatly from that reported in other registries.
6,21,22,23,24,25   e higher incidence of STEMI in Mexico (56%)  9      and in India (61%)  20      compared with
developed countries  (Table VII)   could be attributed to cultural differences in the perceptions of disease,
early access to care by insurance status (27% in USA vs. 4% in Mexico and in India),  2      social support
and educational level. Although the incidence of diabetes reported previous in Mexican registries (42%9 and
50%)  24      was lower in ACCESS (31%), its role in patients with STEMI and the association with extensive
and severe coronary disease has to be considered.  2,9   In contrast, the demographic data in ACCESS were
consistent with those in the INTERHEART study, also conducted in LA.  26      Considering the projected
increase in life expectancy, obesity and sedentary behavior (33 million by 2030) in the LA population,  26      it
will be mandatory to establish or increase the strength of secondary preventive efforts and apply even more
strict targets for cardiovascular risk factors in an effort to improve primary and secondary prevention.  27    ,28
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TABLE VII
Incidence and mortality in developed and less developed countries

Reperfusion and clinical profile

Mechanical and pharmacologic reperfusion in high-income and high-technology countries reduces mortality
and improves outcome in STEMI patients. However, whether these results are reproducible in low- and
middle-income countries is unknown. An important finding was a lower access to pharmacologic (29%) and
mechanical (32%) reperfusion strategies;  6    ,9,20,21,22,23,    24   furthermore, while it is not possible to identify a
clear explanation, clinical and socioeconomic profiles may also have important implications. On admission,
socially productive patients had acute ischemic symptoms, clinical stability, longer time to treatment and
low socioeconomic status ascertained by years of education.  29      ese were relevant characteristics in both
groups. Although, ACCESS was not specifically designed to identify whether longer time to treatment was
related to low socioeconomic status, it is possible to provide some insight into the contributions of some
factors and to speculate on other explanations, which link low socioeconomic status with delay to treatment
and lower reperfusion strategies proportion. A low educational level could reduce the individual’s capacity
to obtain and understand basic health information and the services needed in order to make appropriate
health decisions.  29 

To the best of our knowledge, the characteristics of LA patients hospitalized with an ACS has not been
described in terms of their socioeconomic profile (including young sociality productive workers) educational
level, life style, place of living and medical health coverage. Our present data demonstrate that a significant
proportion of patients with STEMI fail to receive any form of reperfusion strategy (despite almost half of
them reported to live at < 30 minutes driving from hospital) and it also highlights the need to improve quality
of care.

Outcome

Despite the low access of reperfusion strategies reported in the study, rates of in-hospital and 1 year mortality
were similar to those reported in developed countries  (Table VII)  . is finding could be attributed to the
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“Hispanic paradox,”  2,30,31,32,33,34,35,    36   to almost optimal compliance with evidence-based medications in-
hospital  7    ,    8   and the high rates of use of coronary angiography and stenting. However, le ventricular
dysfunction was the most important major adverse cardiac event and the strongest mortality predictor,
probably related to the long ischemia time and low access to reperfusion rate.

New strategies are needed to improve the care of STEMI patients: first, by increasing the use of evidence-
based therapies, such as clopidogrel, enoxaparin (intravenous dose) and thrombolysis, as is done in several
developed countries; second, by reducing the delay between symptom onset and hospital admission through
patient and physician education. Stroke was an important predictor of death and its combination with an
ACS in daily clinical practice is complex and a challenge in terms of reperfusion strategies and antithrombotic
use.

e unexpected finding regarding antithrombin treatment as a mortality predictor may reflect potential
confounding variables not included in the multivariable analysis; patients on prolonged antithrombin
treatment also be sicker or have more comorbid conditions than those who were not included in the
treatment. Similar results were observed in ACCESS global results.  10      e low frequency of in-hospital
major adverse cardiac events, including bleeding complications, is in line with center expertise and low rates
of reperfusion. In addition, in-hospital mortality and bleeding complications rate in STEMI patients support
the safety and efficacy of the combination of aspirin, plus clopidogrel and a low-molecular-weight heparin,
enoxaparin. By comparison with unfractionated heparin, enoxaparin has a weaker affinity for endothelial
cells, anti-inflammatory properties and favorable effects on Von Willebrand factor release and glycoprotein
Ib/IX receptors. ese factors are a key part in the pathogenesis of myocardial infarction and are all affected
favorably by enoxaparin.  37 

When compared with the results of the Mexican RENASICA II study,  9      in both ACS groups the results
demonstrated low marginal use on admission of dual antiplatelet treatment and a trend to more frequent
use of the low-molecular-weight heparin, enoxaparin. At discharge, whether any non-significant differences
observed could be attributed to drug contraindications or collateral effects is unknown. Our data also suggest
that hospitals that perform invasive cardiac procedures may also have funding to support the use of these
more expensive therapies. However, bivalirudin and fondaparinux were infrequently used (0.2%), which
may reflect the lack of availability of these drugs at the time the study was conducted, or their high cost. e
most commonly used fibrinolytic was streptokinase, again possibly reflecting its lower cost relative to newer
fibrinolytic drugs.

Data coming from RENASICA registry recently added new evidence of patients presenting an ACS in
México in terms of risk stratification.  38      is registry validated the utility of GRACE score in Mexican
population. Lastly, the results of RENASICA III,  39      a prospective, multicenter registry on ACS to identify
the outcome in tertiary and community hospitals, as well as therapeutic approaches to improve quality of
care in Mexico, will be published soon.

A relevant question is whether the patients in ACCESS are representative of the general ACS populations
in the participating countries. Compared with clinical trials, registries are less able to monitor the patient
inclusion process and to ensure the enrollment of consecutive patients. Conversely, patients enrolled in
observational studies are more representative of those treated in everyday clinical practice and are free
of many of the exclusion criteria commonly applied in clinical trials. At any rate, the size of the current
survey, comprising 4496 patients with the spectrum of ACS, makes it reasonable to assume that the patterns
disclosed do indeed represent a true picture of the current clinical situation, in selected hospitals at least. e
data presented will therefore provide insights into the practice of cardiology in different hospital settings in
LA.
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Limitations

Since ACCESS was not a population-based epidemiological study, some bias may have been introduced
through the selection of participating centers: limited monitoring visits; the exclusion of patients who died
at home or in the emergency room; the absence of long-term follow-up; the high proportion of centers
with expertise and revascularization facilities; the combining of data from different countries with variable
economies and sources of funding; the lack of differentiation between major or minor bleeding; and absence
of data on hospital facilities.

Lessons learned from ACCESS

is contemporary high-quality clinical prospective registry provides a unique opportunity to assess
contemporary clinical practices and outcomes in wide spectrum of ACS patients treated in developing
countries, and to contribute to an ongoing process of quality assurance, indicating areas where education
to improve adherence to best practice is necessary. e ACCESS registry emerges as another source
of information — among randomized clinical trials, guidelines and daily clinical practice — in patient
populations treated in different healthcare systems, and establishes information that could help to better
apply resources in the forthcoming future of ACS treatment in LA.

Conclusion

ese results from ACCESS registry provide contemporary information on the spectrum of patients with
ACS in countries in Latin America and on their hospital management and subsequent clinical outcomes.
e findings identify areas for improvement in the quality of cardiovascular care.
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