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Introduction and objectives. Clinical practice
guidelines on non-ST-segment elevation acute coronary
syndrome (NSTEACS) do not take either hospital
infrastructure or the availability of a catheterization
laboratory into account. The aim of this study was to
determine the influence of hospital type, either with or
without a catheterization laboratory, on treatment and
medium-term prognosis in patients with NSTEACS.

Methods. The GYSCA multicenter study (covering
15 hospitals) investigated the implementation of clinical
practice guidelines in patients with NSTEACS at 6 hospitals
with catheterization laboratories (ie, tertiary-care hospitals;
THSs) and nine without (ie, secondary-care hospitals; SHs).
Patients were assessed clinically at hospital discharge
and after 3 and 12 months.

Results. In total, 1133 consecutive patients were
recruited: 599 (52.9%) in THs and 534 (47.1%) in SHs. The
use of specific class-I interventions (ie, aspirin, clopidogrel,
beta-blockers, angiotensin-converting enzyme inhibitors,
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and statins) was more common in THs (P<.01) and more
patients in THs underwent revascularization while in hospital
(43% vs 30%; P<.01). The number of SH patients who were
readmitted for NSTEACS at 1 year was 5-fold greater than
the number of TH patients (12.8% vs 2.3%; P<.01), and
hospital type was a predictor of an adverse event.
Conclusions. Patients admitted for NSTEACS to a
hospital without a catheterization laboratory were managed
less invasively and their drug treatment was less likely to
have been modified to match guideline recommendations.
In addition to other well-known prognostic factors, hospital
type can also have an influence on patient outcomes.

Key words: Acute coronary syndrome. Epidemiological
study. Clinical practice guidelines. Prognosis. Coronary
angioplasty.

Impacto del tipo de hospital en el tratamiento
y evolucion de los pacientes con sindrome
coronario agudo sin elevacion del ST

Introduccion y objetivos. Las guias de practica clinica del
sindrome coronario agudo sin elevacion del ST (SCASEST)
no valoran la infraestructura hospitalaria y la facilidad de
acceso a la sala de hemodinamica. Este estudio analiza
la influencia del tipo de hospital, con o sin sala de hemo-
dinamica, en la forma de tratamiento de pacientes con
SCASEST y su posible impacto en el prondstico a medio
plazo.

Métodos. EI GYSCA es un registro multicéntrico
(15 hospitales) que analiza la aplicacion de las guias en
pacientes con SCASEST: 6 con sala de hemodinamica



ABBREVIATIONS

ACS: acute coronary syndrome

GYSCA: guidelines and acute coronary
syndrome registry

MACE: major adverse cardiovascular events

NSTEACS: non-ST segment elevation acute
coronary syndrome

STEACS: ST-segment elevation acute coronary
syndrome

(hospitales centrales) y 9 sin hemodinamica (hospitales
comarcales). Se realizé seguimiento clinico al altay a los
3yalos 12 meses.

Resultados. Se recluté a 1.133 pacientes consecuti-
vos; 599 (52,9%) en hospitales centrales y 534 (47,1%)
en hospitales comarcales. El uso de intervenciones de
clase | fue mayor en los centrales (aspirina, clopidogrel,
bloqueadores beta, IECA y estatinas; p < 0,01) y se re-
vascularizdé a mas pacientes durante la hospitalizacion (el
43 frente al 30%; p < 0,01). El nUmero de pacientes de
hospitales comarcales que reingresaron por SCASEST al
ano fue 5 veces mayor que en los centrales (el 12,8 fren-
te al 2,3%; p < 0,01), y el tipo de hospital fue uno de los
predictores de eventos.

Conclusiones. Los pacientes que ingresan por SCASEST
en hospitales que no disponen de sala de hemodinami-
ca son tratados de forma menos invasiva y con un trata-
miento farmacolégico menos ajustado a lo recomendado
en las guias. Junto con los conocidos factores predicti-
vos del prondstico, el tipo de hospital puede tener un im-
pacto adicional en la evolucion.

Palabras clave: Sindrome coronario agudo. Registro.
Guias de practica clinica. Prondstico. Angioplastia coro-
naria.

INTRODUCTION

Data from Spain’s national statistics office for 2007
confirms that cardiovascular diseases continue
to be the leading cause of mortality (33.7% of all
deaths). Ischemic heart disease is the primary cause
of death in men and cerebrovascular disease in
women.! However, thanks to the appearance of new
treatments, mortality in patients with acute coronary
syndrome (ACS) has fallen in recent years. Ischemic
heart disease frequently presents as non-ST segment
elevation acute coronary syndrome (NSTEACS).
Annual incidence of hospital admissions is 3 per
1000 inhabitants, with 5% in-hospital mortality
rising to 13% at 6 months.?3
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In Spain, NSTEACS management guidelines were
first published in 2000.* An update appeared in 20023
and the European Society of Cardiology published
the most recent guidelines to daily clinical practice in
the diagnosis and treatment of NSTEACS in 2007.°
They remain in force. These guidelines are intended
to encourage the standardized management of
patients with NSTEACS. The recent guidelines are
clear on the management and treatment of patients
with NSTEACS. They particularly emphasize the
importance of risk-stratification for subsequent
decision-making in management and choice of
revascularization strategy. As a function of risk
level, the guidelines recommend an invasive strategy
in moderate-high risk patients who should undergo
coronary angiography at the first 72 hours as first
choice treatment. This contrasts with the more
conservative approach recommended for low-risk
patients. Two recent NSTEACS registries describe
general management of the condition in Spain’?:
the MASCARA (Updated Management of Acute
Coronary Syndrome Registry 2006) study® describes
a more substantial adaptation of clinical practice
guidelines than the DESCARTES (Description
of the State of Acute Coronary Syndromes in a
Timed Spanish Registry) study, constructed 4 years
earlier.”

However, daily clinical practice in hospitals must
allow for variables that guidelines do not evaluate
(logistic or structural limitations in the centers,
lack of catheterization laboratories and transfer
problems). These can condition the way patients
are treated and influence prognosis. Moreover, care
afforded to patients with ischemic heart disease
(including those with ACS) differs from one part
of Spain to another.’ Factors that could influence
variations in the use of diagnostic and therapeutic
procedures include differences in the availability of
resources, application of clinical practice guidelines,
and the level of implantation and standardization of
protocols for patient referral or the almost complete
absence of these protocols.!® These discrepancies
could have significant repercussions on morbidity
and mortality due to ACS. Hence, identifying them
would standardize patient management to a greater
extent.

The objective of the present study is to analyze
differences in the management of consecutive patients
with NSTEACS admitted to Spanish hospitals
with catheterization laboratories (ie, tertiary-care
hospitals, THs) and hospitals without laboratories
(ie, secondary-care hospitals, SHs). In addition, we
try to determine differences in in-hospital medical
treatment and in the use of invasive procedures
(cardiac catheterization and revascularization) and
their possible influence on short- and mid-term
prognosis.
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METHODS

The principle objective of our voluntary, multicenter,
retrospective study of guidelines and ACS (GYSCA)
is to analyze the application of clinical practice
guidelines in NSTEACS management. We enrolled
all consecutive patients diagnosed with NSTEACS
and admitted to the participating Spanish hospitals
over a period of 4 months (February 18 to June 15,
2007). The only inclusion criterion was admission
with a diagnosis of NSTEACS: chest pain typical
of ischemia and unstable, accompanied or not by
electrocardiographic and/or enzyme markers. Ineach
hospital, the research team physician(s) obtained
data on all admissions, whether to regular wards or
coronary or intensive care units, having previously
obtained informed written consent. We excluded
patients attended in Emergency Room with a final
diagnosis of NSTEACS who were not admitted to
participating centers (patients who were discharged
or transferred to other hospitals).

Our registry was approved by the regional clinical
research ethics committee of the healthcare service
for the Spanish autonomous region of Asturias on
December 11, 2006.

Fifteen hospitals participated in the study: 6
THs (with catheterization laboratories) and 9 SHs
(without laboratories). The SHs transferred patients
to the 6 THs for catheterization. The only criterion
for catheterization was the judgment of the attending
physician in each hospital. No a priori indications
were established. A list of participating centers and
researchers appears at the end of the present paper.

We created a centralized database to which
information was added online via a webpage.
We recorded >170 variables per patient drawn
from case history, physical examination, clinical,
analytical, electrocardiographic and other signs and
symptoms related with therapeutic management (at
admission, discharge, and during follow-up) and
revascularization strategies (in-hospital and during
follow-up). Moreover, following admission, we
recorded any transfer of patients from one hospital
unit to another, or from one center to another, for
catheterization or heart surgery. The research team
physician at the hospital of initial admission was
responsible for data collection and patient follow-
up. Thus, patients were always assigned to the center
to which they had initially been admitted.

Researchers had to include data on most of the
variables to guarantee the high quality of data
collected. Three-month and 1-year follow-up was
conducted in the clinic or by telephone.

In the follow-up, we studied cardiac-cause and
overall mortality, readmissions for NSTEACS or
ST-segment elevation acute coronary syndrome
(STEACS), revascularization, and the combined
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outcome of major adverse cardiac events (MACE),
which included cardiac death, admission for ACS
or revascularization. Programmed percutaneous or
surgical revascularization following admission was
not considered an event.

Statistical Analysis

Discrete variables are presented as frequencies
(percentages). Comparison of discrete variables
was with %2 Numerical variables are presented as
mean (SD). Comparison of the 2 groups’ results for
continuous variables was with Student ¢ test for non-
paired data. We constructed Kaplan-Meier survival
curves and compared these with the log-rank test.
We performed Cox regression analysis to determine
predictors of MACE at 1 year. As well as hospital
type and variables of undoubted clinical interest, we
included potential confounding factors recording
P<.15in both univariate analysis comparing hospital
type and in univariate analysis of patients with and
without MACE during follow-up. Values of P were
2-tailed. Statistical significance was established at
P<.05. Statistical power >80% was guaranteed.
Statistical analysis was with SPSS 12.0.

RESULTS

We enrolled 1133 patients in the registry: 599
(52.9%) in THs and 534 (47.1%) in SHs. Baseline
characteristics of patients belonging to the 2 groups
are in Table 1. Patients admitted to SHs were older
(67.9 [11.6] vs 70.3 [12.2] years; P<.01), had greater
incidence of dyslipidemia and a lower percentage of
positive myocardial damage markers at admission
(57.5% vs 71.8%; P<.01).

We stratified patient risk with the TIMI!
risk classification and the GRACE'" scales, as
recommended in the latest European Society
of Cardiology guidelines. Both analyze clinical,
analytical and electrocardiographic (ECG) variables.
Patients stratified by risk on the two scales were
similar in both populations (Table 1).

One noteworthy difference in the management
of the 2 populations is the clinical services where
they are treated: 21% of SH patients were admitted
to internal medicine, and higher percentages of TH
patients were admitted to specialized units (intensive
care or coronary units): 41.4% vs 24.9% (P<0.01)
(Table 2).

In-hospital treatment more closely matched
therapeutic management guidelines in THs
than in SHs (Figure 1A): antiplatelet therapy,
anticoagulants, angiotensin converting enzyme
(ACE) inhibitors, beta-blockers, and statins were
used more frequently in THs. Neither THs nor SHs
made much use of glycoprotein IIb/IIla receptor
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TABLE 1. Baseline Population Characteristics and Risk Scales

Total Tertiary-Care Hospitals Secondary-Care Hospitals P

Patients 1133 599 (52.9) 534 (47.1)
Age, mean (SD), y 69.9 (11.9) 67.9 (11.6) 70.3(12.2) <.01
Men 750 (66.2) 409 (68.3) 341 (63.9) .07
High blood pressure 746 (65.8) 381 (63.6) 365 (68.4) .06
Smoking 449 (39.6) 228 (38.1) 221 (41.4) 14
Dyslipidemia 645 (56.9) 314 (52.4) 331 (62) <.01
Diabetes mellitus 402 (35.5) 206 (34.4) 196 (36.7) .23
History of stroke 114 (10.1) 50 (8.3) 64 (12) .30
History of ischemic heart disease 586 (51.7) 293 (48.9) 293 (54.9) 31
History of AAS use 448 (39.5) 224 (37.4) 224 (41.9) 13
Creatinine clearance, mean (SD) 74.5(38.5) 74.8 (35.4) 74.2 (41.6) .8
Positive troponins 737 (65) 430 (71.8) 307 (57.5) <.01
ST-segment depression 272 (24) 152 (25.4) 120 (22.5) .26
Killip llI-Iv 60 (5.3) 30 (5) 30 (5.6) .38
TIMI risk

Low 421 (37.2) 216 (36.1) 205 (38.4)

Medium 546 (48.2) 292 (48.7) 254 (47.6)

High 166 (14.7) 91 (15.2) 75(14) .69
GRACE risk

Low 302 (26.7) 173 (28.9) 129 (24.2)

Medium 449 (39.2) 229 (38.2) 220 (41.2)

High 382 (33.7) 197 (32.9) 185 (34.6) 19

AAS indicates acetylsalicylic acid.
Figures express n (%) or mean (SD).

TABLE 2. In-Hospital Management: Services Responsible for Patient and Revascularization

Total Tertiary-Care Hospitals Secondary-Care Hospitals P

Patients 1133 599 534
Service responsible

Internal medicine 112 (9.9 0 112 (21)

Cardiology ward 640 (56.5) 351 (58.6) 289 (54.1)

Coronary or IC unit 381 (33.6) 248 (41.4) 133 (24.9) <.01
Catheterization

Performed 687 (60.6) 424 (70.8) 263 (49.2) <.01

Revascularizations 417 (36.8) 258 (43.1) 159 (29.7) <.01

IC indicates intensive care.
Figures express n (%).

inhibitors. Patientsin THs underwent catheterization
more often (70% vs 49%; P<.01), which led to more
in-hospital revascularization procedures (Table 2).
Percutaneous revascularization was the procedure
of choice in 85% of patients. Incidence of coronary
disease found through catheterization was similar
in both populations, with similar percentages of
coronary arteries without significant lesions in both
hospital types (THs, 13%; SHs, 17.9%; P=.1).
In-hospital patient clinical course was similar in
both groups, with mortality of 3.5% in THs and

3.7% in SHs. Minor hemorrhage was more frequent
in SH patients (4% vs 0.7%; P<.01).

Treatment administered at discharge was closer to
current recommendations in THs, with greater use
of aspirin, beta blockers, ACE inhibitors and statins
(Figure 1B).

Follow-up

At 1 year, complete follow-up data was available
for 95.5% of the series. Events during follow-up

Rev Esp Cardiol. 2010;63(4):390-9 393
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A 100 M Tertiary-care Hospitals [ Secondary-care Hospitals
757
[«b}
g
o
8 50
&
25
N -
AAS Clopidogrel LMWH BB ACEI Statins Anti-GPlIb/Illa
Tertiary-care, % 95 86 93 81 63 87 14
Secondary-care, % 90 83 87 70 40 72 10
p <.01 <.01 <.01 <.01 <.01 <.01 .04
B 100 I Tertiary-care Hospitals [ Secondary-care Hospitals
757
[«
g
& 507
o
&
254
0 —
AAS Clopidogrel BB ACEI Statins CaA
Tertiary-care, % 89 64 71 45 82 24
Secondary-care, % 81 63 64 32 75 35
p <.01 .25 <.01 <.01 <.01 <.01

Figure 1. A: treatment during hospitalization. B: treatment on discharge. AAS indicates acetylsalicylic acid; ACEI, angiotensin converting enzyme inhibitors;
Anti-GPIIb/llla, glycoprotein lib/llla receptor inhibitors; BB, beta-blockers; CaA, calcium channel antagonists; LMWH, low molecular weight heparin.

are in Table 3. Cardiac mortality was similar in
both groups (9.1% vs 9.4%; P=.45). During the
1-year follow-up, admission for NSTEACS was 5
times greater in SHs than in THs (12.8% vs 2.3%;
P<.01). Survival curves were similar in both groups
(Figure 2A) (log-rank test; P=.13) but analysis of
MACE revealed a significantly better clinical course
in patients admitted to THs (Figure 2B: log-rank
test; P<.01; and Figure 1C: log-rank test, P<.01).
Univariate analysis of patients with and without
MACE during follow-up is in Table 4.
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Cox regression analysis showed MACE was
predicted by hospital-of-admission type (TH or
SH), dyslipidemia, ST-segment depression in ECG
on admission, presence of positive troponins, and
absence of revascularization during hospitalization
(Table 5).

DISCUSSION

The GYSCA registry describes how patients
diagnosed with NSTEACS and admitted to



TABLE 3. Events During Hospitalization and Follow-up
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Total Tertiary-Care Hospitals Secondary-Care Hospitals P
Events during hospitalization 1133 599 534
Clinical course of NSTEACS 13(1.1) 8(1.3) 5(0.9) .36
Hemorrhage
Major 5(0.4) 2(0.3) 3(0.6) 31
Minor 28 (2.5) 24 (4) 4(0.7) <.01
Deaths 41 (3.6) 21(3.5) 20(3.7) A48
Events at 1 year 1082 559 474
Cardiac death 94 (8.7) 45 (8.1) 49 (9.4) 45
Any-cause death 108 (10) 50(8.9) 58 (11.1) .26
NSTEACS 80 (7.4) 13(2.3) 67 (12.8) <.01
STEACS 15(1.4) 11(2) 4(0.8) 12
Revascularization 52 (4.8) 21(3.9) 31(5.9 12
MACE 198 (18.3) 75(13.4) 123 (23.5) <.01

MACE indicates major adverse cardiac events; NSTEACS, non-ST segment elevation acute coronary syndrome; STEACS, ST-segment elevation acute coronary syndrome.

Results are expressed as n (%).
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Figure 2. A: Kaplan-Meier survival curve for any-cause death. B: Kaplan-Meier curve for MACE-free survival (cardiac death, NSTEACS or revascularization).

hospitals with catheterization laboratories undergo
more invasive treatment and are administered drug
regimes which more closely match therapeutic
recommendations of cardiological societies’
NSTEACS management guidelines than patients
admitted to hospitals without laboratories. Although
in-hospital prognosis is similar, SH patients present
a higher frequency of readmission for NSTEACS
per year than do TH admissions.

The GYSCA registry provides information on
the clinical profile, management and prognosis of

patients hospitalized for NSTEACS in Spanish
centers. It also reports on the level of fulfillment of
the latest European guideline recommendations in
a current population of 15 Spanish hospitals. The
type of registry enables us to establish a distinction
in management between hospitals with and hospitals
without catheterization laboratories.

We find that NSTEACS patient management
in THs is more invasive, a higher percentage of
patients undergo in-hospital revascularization
procedures, and drug treatment is better than in

Rev Esp Cardiol. 2010;63(4):390-9 395
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TABLE 4. Univariate Analysis of Patients With and Without MACE During Follow-up

With MACE Without MACE /4

Patients 198 (18.3) 884 (81.7)

Tertiary-care hospitals 75 (13.4) 484 (86.6) <.01
Secondary-care hospitals 123 (23.5) 400 (45.2)

Age, mean (SD), y 72.8 (11.6) 68.4 (11.9) <.01
Men 132 (66.7) 581 (65.7) .01
High blood pressure 146 (73.7) 567 (64.1) .01
Smoking 71(35.9) 351 (39.7) 33
Dyslipidemia 132 (21.3) 487 (78.7) <.01
Diabetes mellitus 88 (44.4) 295 (33.4) <.01
History of stroke 31 (15.7) 77 (8.7) <.01
History of ischemic heart disease 127 (64.1) 439 (49.7) <.01
History of AAS use 97 (49) 336 (38) <.01
Creatinine clearance 65.2 (52.1) 76.3 (34.7) <.01
Positive troponins 141 (71.2) 557 (63) .03
ST-segment depression 69 (34.8) 187 (21.2) <.01
Killip llI-1V 9 (4.5) 50 (5.6) .39
In-hospital revascularization 47 (23.7) 350 (39.6) <.01
AAS administration on discharge 141 (88.1) 729 (83.5) .16
Clopidogrel on discharge 108 (67.5) 551 (63.1) .32
Beta blockers on discharge 107 (66.9) 587 (67.2) 93
ACE inhibitors on discharge 53 (33.1) 349 (40) 11
Statins on discharge 146 (73.7) 726 (82.1) .01

AAS indicates acetylsalicylic acid; ACE inhibitors, angiotensin converting enzyme inhibitors; MACE, major adverse cardiac events.

Numerical variables are presented as n (%) or mean (SD).

TABLE 5. Cox Regression Analysis: Predictors of MACE

Variables B SD P HR 95% IC

Hospital type (secondary-care) 0.67 0.17 <.01 1.96 1.39-2.76
Age,y 0.01 0.01 .22 1.01 0.99-1.03
Arterial hypertension 0.29 0.19 13 1.33 0.92-1.92
Dyslipidemia 0.42 0.18 .02 1.52 1.06-2.16
Creatinine clearance -0.01 0.01 .81 0.99 0.99-1.01
ST-segment depression 0.56 0.18 <.01 1.75 1.24-2.48
Positive troponins 0.47 0.18 <.01 1.61 1.12-2.29
In-hospital revascularization —0.63 0.19 <.01 0.53 0.36-0.79
Beta-blockers on discharge -0.19 0.18 .29 0.83 0.58-1.18
ACE inhibitors on discharge -0.19 0.18 .28 0.83 0.58-1.17
Statins on discharge -0.29 0.20 15 0.75 0.51-1.11

ACE inhibitors indicates angiotensin converting enzyme inhibitors; MACE, major adverse cardiac events. .

SHs. Use of antiplatelet agents (aspirin, clopidogrel,
and glycoprotein IIb/I1la receptor inhibitors), beta-
blockers, ACE inhibitors, and statins is greater in
TH patients.

This improved in-hospital management does
not appear to have an initial impact during
hospitalization, and the complications are similar,
as is mortality. This was to be expected since
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higher-risk patients or those for whom medical
treatment fails are referred for catheterization. The
distribution of events that our registry presents is
a constant in all studies that analyze the impact
of invasive treatment versus a more conservative
approach in patients with NSTEACS. Initially,
the rate of ischemic events does not significantly
differ between the two strategies (at first, the



invasive strategy is penalized by a higher rate of
procedure-associated events). In mid-term follow-
up, the benefits of revascularization determine
a significant reduction in the rate of events in
patients who initially received the more invasive
treatment. Significantly, TH patients present a
better prognosis at 1 year as evidenced by the fall in
readmissions for NSTEACS. Moreover, incidence
of MACE in THs is almost half that in SHs (13.4%
vs 23.5%; P<.01).

Are the patient populations admitted to the
2 hospital types in fact comparable? As Table 1
indicates, they are quite alike and the prevalence
of risk factors is similar. In SHs, the population
is slightly older but in THs presence of positive
troponins at admission is higher. If we stratify both
populations as European guidelines recommend,®
we find that patients at low-, medium- and high-
risk on both the GRACE and TIMI scales are
identical.

To avoid possible confounding variables, we
conducted multivariate analysis to determine
predictors of MACE in l-year prognosis in our
patients. As well as non-modifiable risk factors
(dyslipidemia) and variables indicating more serious
symptoms (ST-segment depression or positive
troponins on admission), admission to a hospital
without a catheterization laboratory was a variable
that predicted MACE independently of the benefits
of revascularization.

Although the existence of confounding variables
which are difficult to identify could influence
results, our findings are supported in a number of
ways:

1. Logically, the presence of a catheterization
laboratory in situ facilitates the more invasive
management of patients: 70.8% of TH patients
undergo catheterization versus only 49.2% of SH
patients (P<.01). This leads to a higher number of
TH patients undergoing revascularization during
hospitalization (43.1% vs 29.7%; P<.01), which
could condition an improved prognosis in patients
with NSTEACS.!* Moreover, we cannot ignore
how complex the transfer of older patients with
high comorbidity to hospitals with a catheterization
laboratory can be. Limited opportunities for cardiac
catheterization procedures often condition their
performance in younger patients with NSTEACS
and their indication is restricted in the subgroups of
older patients with comorbidities who, paradoxically,
are at greater risk.!4!3

2. A much higher percentage of TH patients
are hospitalized in specialized units (coronary or
intensive care) and a not-inconsiderable percentage
of SH patients are treated in internal medicine
services (21% according to the GYSCA registry),
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where knowledge of indications for catheterization
and about the management of these patients may be
inferior. This may influence prognosis.

3. Less-than-optimal drug regimes administered
in SHs both on admission and at discharge may also
contribute to this worse prognosis.

The better prognosis of patients treated for
NSTEACS in THs should give rise to a series of
actions that would correct the difference observed in
themanagement of SH patients. Essentially, to ensure
a more direct relationship between the physicians
involved in managing these patients in SHs and the
physicians in catheterization laboratories, common
protocols of action are needed that would facilitate to
the utmost the admission of patients referred by other
hospitals. Furthermore, training policies should be
implemented, especially for non-cardiologists, which
favor the application of guideline recommendations
to optimize drug treatment. These measures should
help minimize the differences in the clinical course
of patients admitted for a condition for which one
factor that can influence prognosis is hospital-of-
admission type.

Limitations of our Study

The fact that our information is generated by a
registry should be considered a limitation. Registries
are thought to be highly representative of daily
clinical practice and they more adequately report
rates of clinical events than do control studies. They
also include non-ideal patients who are at higher
risk although they do enable us to learn whether
guidelines are applied adequately. Secondly, the
hospitals in our study were not selected at random
as this was a voluntary registry. In each hospital,
one or two researchers recruited all patients
consecutively admitted to their own or other units.
We must recognize this may have influenced patient
management. A further limitation is the fact that
evaluation of the impact of a specific treatment
(more invasive strategy) through a registry may
be incorrect due to the influence of confounding
variables that are not evaluated. Furthermore, an
inevitable risk of bias exists in the selection and in
the prognostic potential. Nonetheless, the data in
our study do coincide with the conclusions of several
randomized studies. As mentioned earlier, our
only inclusion criterion was the clinical diagnosis
of NSTEACS (unstable ischemic chest pain with
or without electrocardiographic and/or enzyme
markers) which means some patients included may
not really have had ACS. One final limitation is the
absence of an external quality control mechanism.
While the webpage data collection system was
designed to ensure the inclusion of >95% of
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the variables and the voluntary nature of the
participating researchers facilitated the inclusion of
all consecutive patient admissions for NSTEACS
over a short period of 4 months, the absence of an
external mechanism means the optimal quality of
data is not guaranteed.

CONCLUSIONS

The GYSCA registry describes how patients
admitted for NSTEACS to hospitals without a
catheterization laboratory receive less invasive
treatment and are administered drug regimens
on admission and at discharge that less closely
match guideline recommendations. Together
with those factors known to predict prognosis,
hospital type can have an additional impact on
clinical course.

PARTICIPATING HOSPITALS
AND RESEARCHERS

Tertiary-Care Hospitals

Hospital Central de Asturias: César Moris de la
Tassa, José Manuel Garcia, and Maria Martin.

Hospital de Bellvitge, L’Hospitalet de Llobregat,
Barcelona: Angel Cequier Fillat, José Luis Ferreiro,
Laura Pinilla, and Joan Antoni Gomez Hospital.

Hospital de Ledn: Felipe Fernandez, Emilio
Malpierca, Armando Pérez de Prado, and Carlos
Cuellas.

Hospital General Universitario de Alicante: Juan
Miguel Ruiz-Nodar and Sergio Aban Alique.

Hospital Son Dureta, Palma de Mallorca:
Armando Bethencourt and Gaspar Melis.

Hospital Marqués de Valdecilla, Santander:
Virginia Burgos Palacios and José Maria de la
Torre.

Secondary-Care Hospitals

Hospital de Villajoyosa, Alicante: Teresa Lozano
Palencia and Maria Teresa Enguix.

Hospital San Agustin, Avilés, Asturias: Inés
Moller and Maria Rengel.

Hospital Son Llatzer, Palma de Mallorca: Joan
Torres Marqués.

Hospital de Elda, Alicante: Francisco Gonzalez
Llopis. )

Hospital de Viladecans, Barcelona: Pere Alvarez
Garcia.

Hospital de Manacor, Baleares: Bernardo Garcia
de la Villa Redondo.

Hospital de Sierrallana, Torrelavega, Cantabria:
Manuel Jests Zarauza Navarro.
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Hospital Valle del Nalén, Langreo, Asturias:

Agueda Garcia Rodriguez.

REFERENCES

1.

10.

11.

12.

Instituto Nacional de Estadistica. Available from: http://www.
ine.es/jaxi/tabla.do?type=pcaxis&path=/t38/p604/a2000/
10/&£ile=0300002.px

. Volmink JA, Newton JN, Hicks NR, Sleight P, Fowler GH,

Neil HA. Coronary event and case fatality rates in an English
population: results of the Oxford myocardial infarction
incidencestudy. The Oxford Myocardial Infarction Incidence
StudyGroup. Heart. 1998;80:40-4.

. Terkelsen CJ, Lassen JF, Norgaard BL, Gerdes JC, Jensen T,

Gotzsche LB, et al. Mortality rates in patients with ST-elevation
vs. non-ST-elevation acutemyocardial infarction: observations
from an unselected cohort. Eur Heart J. 2005;26:18-26.

. Lopez Bescos L, Fernandez-Ortiz A, Bueno H, Coma Canella

I, Lidon Corbi RM, Cequier A, et al. Guias de practica clinica
de la Sociedad Espaifiola de cardiologia en angina inestable/
infarto si elevacion del segmento ST. Rev Esp Cardiol.
2000;53:838-50.

. Lopez Bescos L, Arés F, Lidon RM, Cequier A, Bueno H,

Alonso JJ, et al. Actualizacion (2002) de las guias de practica
clinica de la Sociedad Espanola de Cardiologia en angina
inestable/infarto si elevacion del segmento ST. Rev Esp
Cardiol. 2002;55:631-42.

. Bassand JP, Hamm CH, Ardissino F, Boersma E, Budaj

A, Fernandez-Avilés F, et al. Guidelines for the diagnosis
and treatment of non-ST-segment elevation acute coronary
syndromes. Eur Heart J. 2007;28:1598-660.

. Bueno H, Bardaji A, Fernandez-Ortiz A, Marrugat J, Marti

H, Heras M. Manejo del sindrome coronario agudo sin
elevacion del segmento ST en Espaifia. Estudio DESCARTES
(Descripcion del Estado de Sindromes Coronarios Agudos en
un Registro Temporal Espafiol). Rev Esp Cardiol. 2005;58:
244-52.

. Ferreira-Gonzalez I, Permanyer-Miralda G, Marrugat J, Heras

M, Cunat J, Civeira E, et al. Estudio MASCARA (Manejo
del Sindrome Coronario Agudo. Registro Actualizado).
Resultados globales. Rev Esp Cardiol. 2008;61:803-16.

. Cardiopatia isquémica en Espafia. Analisis de la situacion.

Madrid: Ministerio de Sanidad y Consumo; 2001.

Plan Integral de cardiopatia isquémica 2004-2007. Madrid:
Ministerio de Sanidad y Consumo; 2003.

Antman EM, Cohen M, Bernink PJ, McCabe CH, Horacek
T, Papuchis G, et al. The TIMI risk score for unstable angina/
non-ST elevation MI: a method for prognostication and
therapeutic decision making. JAMA. 2000;284:842-53.

Fox KA, Dabbous OH, Goldberg RJ, Pieper KS, Eagle KA,
DeWerf FV, et al. Prediction of risk of death and myocardial
infarction in the six months after presentation with acute
coronary syndrome: prospective multinational observational
study (GRACE). BMJ. 2006;333:1091-4.



13. Cannon CP. Revascularisation for everyone? Eur Heart J.
2004;25:1471-2.

14. Fox KAA, Anderson FA, Dabbous OH, Steg PG, Lopez-
Sendén JL, van de Werf F, et al. Intervention in acute
coronary syndromes: do patients undergo intervention on the

15.

Ruiz-Nodar J et al. Influence of Hospital Type on Prognosis of STEACS

basis of their risk characteristics? The Global Registry of Acute
Coronary Events (GRACE). Heart. 2007,93:177-82.

Cequier A. El registro MASCARA desenmascara la realidad
asistencial del manejo de los SCA en Espaiia. Rev Esp Cardiol.
2008;61:793-6.

Rev Esp Cardiol. 2010;63(4):390-9 399



