
Gender-related differences in outcome after BMS or DES implantation
in patients with ST-segment elevation myocardial infarction treated by
primary angioplasty: Insights from the DESERT cooperation

Giuseppe De Luca a,b,*, Monica Verdoia a, Maurits T. Dirksen c, Christian Spaulding d,
Henning Kelbæk e, Martin Schalij f, Leif Thuesen g, Bas van der Hoeven f, Marteen A. Vink c,
Christoph Kaiser h, Carmine Musto i, Tania Chechi j, Gaia Spaziani j,
Luis Salvador Diaz de la Llera k, Vincenzo Pasceri l, Emilio Di Lorenzom, Roberto Violini i,
Harry Suryapranata n, Gregg W. Stone o,p for the DESERT Cooperation
aDivision of Cardiology, Ospedale “Maggiore della Carità”, Eastern Piedmont University, Novara, Italy
bCentro di Biotecnologie per la Ricerca Medica Applicata (BRMA), Eastern Piedmont University, Novara, Italy
cDepartment of Interventional Cardiology, Onze Lieve Vrouwe Gasthuis, Amsterdam, The Netherlands
dAssistance Publique-Hopitaux de Paris Cochin Hospital, Paris 5 Medical School Rene Descartes University and INSERM Unite 780 Avenir, Paris, France
e The Heart Center, Rigshospitalet, Copenhagen, Denmark
fDepartment of Cardiology, Leiden University Medical Center, Leiden, The Netherlands
gCardiac Department, Skejby Hospital, Skejby, Denmark
hDepartment of Cardiology, University Hospital Basel, Switzerland
iDivision of Cardiology, San Camillo Hospital, Rome, Italy
jOspedale Santa Maria Annunziata, Bagno a Ripoli, Florence, Italy
kHemodynamics and Interventional Cardiology Unit, University Hospital Virgen del Rocio, Seville, Spain
l Interventional Cardiology Unit, San Filippo Neri Hospital, Rome, Italy
mDivision of Cardiology, “S.G. Moscati”, Avellino, Italy
nDepartment of Cardiology, UMC St Radboud, Nijmegen, The Netherlands
oColumbia University Medical Center, New York City, NY, USA
p The Cardiovascular Research Foundation, New York City, NY, USA

a r t i c l e i n f o

Article history:
Received 18 March 2013
Received in revised form
16 May 2013
Accepted 17 May 2013
Available online 27 June 2013

Keywords:
Drug-eluting stent
Primary angioplasty
Female gender

a b s t r a c t

Background: Several studies have found that among patients with ST-segment elevation myocardial
infarction (STEMI) treated by thrombolysis, female sex is associated with a worse outcome. However, still
controversial is the prognostic impact of gender in primary angioplasty, especially in the era of drug-
eluting stents (DES). Therefore, the aim of this study was to investigate sex-related differences in clin-
ical outcome in patients with STEMI treated with primary angioplasty with Bare-Metal Stent (BMS)
or DES.
Methods: Our population is represented by 6298 STEMI patients undergoing primary angioplasty and
stent implantation included in the DESERT database. Follow-up data were collected from 3 to 6 years
after primary angioplasty.
Results: Female gender was observed in 1466 (23.2%) out of 6298 STEMI patients. Women were older
(65.3 � 12.4 vs 59.3 � 11.4 years, p < 0.001), with higher prevalence of diabetes (18.6% vs 14.5%,
p < 0.001), hypertension (52.4% vs 41.4%, p < 0.001), slightly longer ischemia time (272 � 247 vs
258 � 220 min, p ¼ 0.06). No difference was observed in terms of angiographic and procedural
characteristics. Follow-up data were available at a mean of 1201 � 441 days. At long-term follow-up
female gender was associated with a significantly higher rate of death (11.7% vs 8.5%, HR [95% CI] ¼ 1.45
[1.18e1.78], p < 0.001), while no difference was observed in terms of reinfarction (HR [95% CI] ¼ 1.14
[0.89e1.45], p ¼ 0.3), ST (HR [95% CI] ¼ 1.12 [0.85e1.48], p ¼ 0.4), with similar temporal distribution
(acute, subacute, late and very late) between male and female patients, and no difference in TVR (HR
[95% CI] ¼ 1.11 [0.95e1.3], p ¼ 0.2, p ¼ 0.2). These results were confirmed in both patients receiving BMS
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or DES. The impact of female gender on mortality disappeared after correction for baseline confounding
factors (HR [95% CI] ¼ 0.88 [0.71e1.09], p ¼ 0.25).
Conclusions: This study shows that in patients with STEMI treated by primary angioplasty, female gender
is associated with higher mortality rate in comparison with men, and this is mainly due to their higher
clinical and angiographic risk profiles. In fact, female sex did not emerge as an independent predictor of
mortality.

� 2013 Elsevier Ireland Ltd. All rights reserved.

A larger availability of pharmacologic and mechanical reperfu-
sion therapies has greatly contributed to the remarkable
improvement that has been observed in the last years in the
treatment of patients with ST-segment elevation myocardial
infarction (STEMI) [1,2]. Improvement in antithrombotic therapies
and mechanical devices has contributed to further reduction in
mortality [3e5]. Female gender has been shown to be associated
with impaired outcome among patients with STEMI treated by
thrombolysis, mainly due to worse risk profile (more diabetes,
more advanced age, and Killip class at presentation), in comparison
with men [6e8]. Still contrasting are data on the impact of sex on
outcome in patients with STEMI treated by primary angioplasty [9e
12], with no data in the era of Drug-Eluting Stent (DES). Therefore,
the aim of the current study was to investigate sex-related differ-
ences in short- and long-term outcome in patients with STEMI
treated with primary angioplasty with DES or Bare Metal Stent
(BMS).

1. Methods

Our population is represented by STEMI patients included in the
DESERT cooperation. Detailed data have been previously described
[13]. Briefly, we collected data from 11 randomized trials on DES in
STEMI, including baseline characteristics (age, gender, diabetes,
hypertension, hypercholesterolemia, smoking, previous revascu-
larization, infarct location, ischemia time) and major angiographic

variables (preprocedural TIMI flow, infarct-related artery, post-
procedural TIMI flow, use of Gp IIb-IIIa inhibitors), and complete
follow-up data, such as mortality, reinfarction, TVR, and stent
thrombosis (ST) (defined according to the Academic Research
Consortium (ARC) definite or probable definition). A temporal
analysis was performed for ST events, that were divided in acute
(within 24 h), subacute (between 24 h and 30 days), late (between 1
and 12 months) and very late (later than 12 months follow-up).

1.1. Statistical analysis

Statistical analysis was performed with the SPSS 15.0 statistical
package. Continuous data were expressed as mean � SD and

Table 1
Patients characteristics according to gender.

Clinical characteristics Female gender
(n ¼ 1466)

Male gender
(n ¼ 4832)

p Value

Age (mean � SD) 65.3 � 12.4 59.3 � 11.4 <0.001
Diabetes (%) 18.6 14.5 <0.001
Hypercholesterolemia (%) 39.6 36.9 0.15
Hypertension (%) 52.4 41.4 <0.001
Previous revascularization (%) 3.8 6.4 0.01
Symptom onset to balloon time (min)
Mean � SD

272 � 247 258 � 220 0.06

Anterior MI (%) 42.6 44.7 0.16
Preprocedural TIMI flow 0e1 (%) 65.7 66.5 0.6
Postprocedural TIMI flow 3 89.5 90.7 0.17
DES (%) 63.8 63 0.59
Type of DES 0.42
Cypher (%) 16.9 16.8
Taxus (%) 45.9 45.6
Endeavor (%) 1 0.6
Glycoprotein IIbIIIa inhibitors (%) 70.1 70.5 0.82
Infarct-related artery (%) 0.27
LM 0 0.2
LAD 43.5 44.8
AL 0.1 0.1
LCX 11.7 13.7
RCA 43.6 40.1
Graft 0.1 0.1
Multivessel disease (%) 35.1 37.5 0.31
DAT at follow-up
6 months (%) 91.8 92.5 0.38
12 months (%) 63.1 63.7 0.65
24 months (%) 16.3 17.0 0.55
36 months (%) 13 11.1 0.06 Fig. 1. KaplaneMeier survival curves showing the impact of female gender on survival

in overall population (A), in patients with BMS (B) and DES (C).
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