
C L I N I C A L  R E S E A R C H
CORONARY  INTERVENT IONSEuroIntervention 2

0
16

;1
2

:e
5

4
2-e

5
4

9 published online e
-edition A

ugust 2
0
16

 
D

O
I: 10

.4
2

4
4

/E
IJV1

2
I5

A
9

3

e542

© Europa Digital & Publishing 2016. All rights reserved.

*Corresponding author: European Hospital of Paris - La Roseraie, 120 avenue de la République, 93300 Aubervilliers, France. 
E-mail: h.benamer@icps.com.fr

Longer pre-hospital delays and higher mortality in women 
with STEMI: the e-MUST Registry

Hakim Benamer1,2,3*, MD; Sophie Bataille4, MD; Muriel Tafflet5,6,7, MPH; Patricia Jabre5,8, MD; 
François Dupas9, MD; François X. Laborne10, MD; Frédéric Lapostolle11,12, MD, PhD; 
Hugues Lefort13, MD; Jean-Michel Juliard14, MD; Jean-Yves Letarnec15, MD; 
Lionel Lamhaut5,8, MD; Gaelle Lebail16, MD; Thevy Boche17, MD; Aurélie Loyeau4; 
Christophe Caussin18, MD; Mireille Mapouata4; Nicole Karam5,6,7,19, MD, MPH; 
Xavier Jouven5,6,7,19, MD, PhD; Christian Spaulding5,6,7,19, MD, PhD; Yves Lambert20, MD;  

for the e-MUST Registry Investigators**

1. Cardiology Department, European Hospital of Paris - La Roseraie, ICV-GVM, Aubervilliers, France; 2. Interventional 
Cardiology Department, Institut Jacques Cartier, ICPS, Massy, France; 3. Cardiology Department, Foch Hospital, Suresnes, 
France; 4. Registry Department of the Regional Health Agency of the Greater Paris Area, Paris, France; 5. INSERM Unit 970, 
Paris Cardiovascular Research Center - PARCC, Paris, France; 6. Paris Descartes University, Paris, France; 7. Sudden Death 
Expertise Center, Paris, France; 8. SAMU 75, Necker Hospital, Assistance Publique - Hopitaux de Paris, Paris, France; 
9. SAMU 95, Pontoise Hospital, Pontoise, France; 10. SAMU 91, Sud Francilien Hospital, Corbeil-Essonnes, France; 11. SAMU 
93 Avicenne Hospital, Assistance Publique-Hôpitaux de Paris, Bobigny, France; 12. Université Paris 13, Bobigny, France; 
13. Fire Department of Paris, Paris, France; 14. University Hospital Department FIRE, AP-HP, Bichat Hospital, University 
Paris-Diderot, Sorbonne Paris-Cité, INSERM U-1148, Paris, France; 15. SAMU 77, Melun Hospital, Melun, France; 16. SAMU 
92, Garches Hospital, Assistance Publique-Hôpitaux de Paris, Garches, France; 17. SAMU 94 Mondor Hospital, Assistance 
Publique-Hôpitaux de Paris, Créteil, France; 18. Cardiology Department, Institut Mutualiste Montsouris, Paris, France; 
19. European Hospital Georges Pompidou, Assistance Publique-Hôpitaux de Paris, Paris, France; 20. SAMU 78, Versailles 
Hospital, Le Chesnay, France

** The full list of the e-MUST Registry Investigators is shown in the Appendix.

Abstract
Aims: The mortality rate in patients with STEMI is higher in women than in men. This higher mortality 
rate is partly accounted for by certain known characteristics inherent in the female population (age, diabe-
tes). Using data from the e-MUST registry on STEMI patients in the Greater Paris area, we assessed the 
differences between men and women treated with reperfusion strategies.

Methods and results: Patients presenting within 24 hours of pain onset between 2006 and 2010 were 
included in the study. The male and female subpopulations were compared according to their baseline char-
acteristics, their management delays and their early outcomes. Five thousand eight hundred and forty males 
(78.9%) and 1,557 females (21.1%) were included in the study. In-hospital mortality was significantly 
higher in women than in men, 143 (9.4%) vs. 254 (4.4%), p<0.0001, with a longer time to treatment ini-
tiation, symptoms to call (2.7±3.6 vs. 2.2±3.4 hours, p<0.0001), symptoms to first medical contact (FMC) 
(3.1±3.7 vs. 2.6±3.4 hours, p<0.0001), and call to FMC (25.6±23.5 vs. 23.6±18.3 min, p=0.02). After 
adjustment for clinical factors, severity criteria, myocardial infarction (MI) location and delays, mortality 
remained higher in women than in men with an odds ratio of 1.40 [1.06-1.84], p=0.017.

Conclusions: We demonstrated longer pre-hospital delays and higher in-hospital mortality in women. The 
increase in the time to treatment alone does not completely explain the persistent increase in mortality. 
Further studies, public awareness programmes and physician education are necessary to reduce delays and 
improve the prognosis of STEMI in women.
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Longer delays and higher mortality in women in STEMI

Introduction
In patients presenting with ST-elevation myocardial infarc-
tion (STEMI), reduced time to treatment initiation and reperfu-
sion (thrombolysis or primary percutaneous coronary intervention 
[pPCI]) have been shown to improve survival significantly. Rescue 
and adjunctive PCI are effective therapies after thrombolytic 
therapy1,2. Studies of sex differences in mortality after myocar-
dial infarction (MI) have consistently indicated that women have 
higher death rates, especially in short-term follow-up. The dif-
ferences in baseline and procedural characteristics, such as more 
advanced age, a higher percentage of diabetics and cardiogenic 
shock, cannot wholly explain the discrepancy in outcome3. Late 
presentation and a lower rate in the use of reperfusion therapy may 
account for increased mortality.

The purpose of this study was to evaluate differences in the 
therapeutic management of females and males prior to their admis-
sion to a cardiology unit for thrombolysis and/or coronary angio-
plasty, and to assess the average time to treatment implementation 
and the impact of the delays on the prognosis using data from 
a prospective pre-hospital management registry of patients with 
STEMI of less than 24 hours managed by mobile intensive care 
units (MICU) in the Greater Paris area.

Editorial, see page 536

Methods
DATA SOURCE
Our data were collected between 2006 and 2010 from the e-MUST 
registry, a prospective multicentre registry from the Regional 
Health Agency of the Greater Paris Area (ARSIF), which includes 
all patients presenting within 24 hours of an acute STEMI and 
who were managed by MICUs. All MICU departments of the 
Greater Paris area took part in this study and enrolled the patients 
consecutively.

The Greater Paris area is the most populated region of France 
(11.7 million inhabitants). The emergency physician on site fills 
in the patient’s medical form on presentation, then adds data on 
in-hospital outcomes (time of angioplasty when applicable, death 
and early complications). In-hospital mortality is cross-checked 
using another hospital database (PMSI). The database is sent to the 
ARSIF registry department every four months. An external audit 
was carried out every year in every centre to assess the quality and 
the completeness of the database. Random selection of patient files 
was performed over a two-week period with the aim of checking 
the records of patients admitted for chest pain. The auditors ver-
ified that patients presenting with STE-ACS were duly included 
in the registry. The exhaustiveness of the registry exceeded 90%.

MICUs are special French medical emergency systems. A dis-
patch centre centralises emergency medical calls via a dedicated 
telephone number (which is the number 15) and organises an 
appropriate response with the intention of ensuring the shortest 
delay between the initial call and the appropriate treatment. In the 
event of an emergency medical call for chest pain, the medical 
dispatcher sends a MICU with a physician, a nurse, and a trained 

driver on board. If a diagnosis of STEMI is confirmed by the phy-
sician on-site, the patient is transferred to the cathlab, with or 
without pre-hospital thrombolysis4.

POPULATION
Patients initially managed by MICUs and presenting with a STEMI 
with a time delay of less than 24 hours between pain onset and 
first medical contact (FMC) were included in the analysis. For the 
purposes of the analysis they were divided according to gender.

STATISTICAL ANALYSIS
Data were summarised as means (standard deviation) or median 
(interquartile interval) where appropriate for continuous variables 
and percentages for categorical variables. Men and women’s data 
were compared using the χ² test or Fisher’s exact test for categorical 
variables and the Wilcoxon rank-sum test for continuous variables. 
We assessed whether gender was an independent risk of in-hospital 
mortality by performing a step-by-step multivariate logistic regres-
sion successfully adjusted for age, cardiovascular risk factors, 
severity criteria, myocardial infarction (MI) location and delays. 
Statistical analysis was performed using SAS statistical software, 
version 9.3 (SAS Institute Inc., Cary, NC, USA). A p-value <0.05 
was considered as statistically significant. Tests were two-sided.

Results
From 2006 to 2010, 10,362 patients with STEMI within 24 hours 
after onset of chest pain were identified in our database. We 
excluded 2,361 patients who were transferred from another hospi-
tal for rescue or primary angioplasty and 604 patients without rep-
erfusion strategy (7.5%). The rate of no reperfusion therapy was 
10.4% in women and 5.7% in men (p<0.0001). We included in 
the study 7,397 patients with primary reperfusion therapy, 1,557 
(21.1%) women and 5,840 (78.9%) men.

Clinical data and severity criteria are shown in Table 1. Clinical 
predictors of worse clinical outcome such as old age, diabetes 
mellitus or cardiogenic shock were significantly higher in women. 
The description of the call to the dispatch centre and the delays 
before the call are shown in Table 1. A significantly longer delay 
before calling with an increased delay of onset of chest pain to 
FMC was noted in women. The median delay between symptoms 
to call and symptoms to FMC was also significantly increased in 
women (Figure 1, Figure 2).

The reperfusion strategy and the in-hospital mortality are 
described in Table 1. Reperfusion is performed significantly less 
in the female population. Thrombolytic therapy was administered 
significantly less often in women.

A worse in-hospital outcome in women was noted with a higher 
mortality rate than in men (9.4% versus 4.4%, p<0.0001).

Multivariate analysis, including step-by-step, age, cardiovas-
cular risk factors (personal history of CAD, family history of 
CAD, smoking, diabetes, hypertension, dyslipidaemia, obesity), 
severity criteria (cardiac arrest, catecholamine use or heart fail-
ure Killip class III or IV), MI location and delays (symptoms to 
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call [five groups: 0’-30’-60’-90’-120’->120’] and call to FMC 
[four groups 0’-15’-30’-60’->60’]), showed a persistent but less 
significant increase of mortality in women (Table 2).

Discussion
In-hospital mortality of patients with STEMI treated by a pre-hospi-
tal medical system was significantly higher in women than in men: 

4.4% vs. 9.4%, p<0.0001. Pre-hospital delays and time to treat-
ment initiation were significantly longer: symptoms to call (2.7±3.6 
vs. 2.2±3.4 hours, p<0.0001); symptoms to FMC (3.1±3.7 vs. 
2.6±3.4 hours, p<0.0001), call to FMC (25.6±23.5 vs. 23.6±18.3 min, 
p=0.02). After adjustment for age, cardiovascular risk factors, sever-
ity criteria, MI location and delays, mortality remained higher in 
women than in men with an odds ratio of 1.40 [1.06-1.84], p=0.017.

Table 1. Descriptive data.

Men (N=5,840) Women (N=1,557) p-value
Age, mean (SD) Age (years) 59.5 (13.0) 69.6 (14.5) <0.0001

History and
cardiovascular
risk factors, n (%)

Personal history of CAD 1,101 (19.6) 230 (15.4) 0.0002

Family history of CAD 1,101 (19.6) 282 (18.8) 0.4

Smoking 3,364 (60.0) 513 (34.2) <0.0001

Diabetes 823 (14.7) 251 (16.8) 0.046

Hypertension 2,037 (36.3) 830 (55.4) <0.0001

Dyslipidaemia 2,106 (37.6) 506 (33.8) 0.007

Obesity 1,446 (25.8) 374 (24.9) 0.51

No risk factors 357 (5.8) 127 (7.5) 0.004

Information not available 56 (1.0) 11 (0.7) 0.35

MI location, n (%) Anterior 2,673 (45.8) 722 (46.4)

0.11Inferior 2,795 (47.9) 715 (45.9)

Unidentified 372 (6.4) 120 (7.7)

Severity criteria, n (%) Heart failure (Killip class III or IV) 169 (2.9) 70 (4.5) 0.001

Catecholamine use 214 (3.7) 72 (4.6) 0.08

Rhythm disorder or conduction 715 (12.2) 185 (11.9) 0.70

Cardiac arrest 330 (5.7) 81 (5.2) 0.49

IOT/VC 189 (3.2) 57 (3.7) 0.41

Person calling the
dispatch centre, n (%)

Patient or parent 3,651 (62.5) 942 (60.5)

<0.0001

General practitioner 724 (12.4) 254 (16.3)

Cardiologist 122 (2.1) 53 (3.4)

Fireman 1,187 (20.3) 259 (16.6)

Other 156 (2.7) 49 (3.1)

Delays, median (Q1-Q3) Symptoms to call (hours) 0.9 [0.4-2.4] 1.3 [0.5-3.3] <0.0001

Symptoms to FMC (hours) 1.3 [0.8-2.8] 1.8 [1.0-3.8] <0.0001

Call to FMC (minutes) 20 [14-27] 20 [14-30] 0.02

Reperfusion strategy,
n (%)

Pre-hospital thrombolysis 1,113 (19.1) 188 (12.1)
<0.0001

Primary PCI 4,727 (80.9) 1,369 (87.9)

Delays to treatment, 
median (Q1-Q3)

FMC to pre-hospital thrombolysis (minutes) (for 
pre-hospital thrombolysis patients) 25 [20-34] 28 [21-35] 0.0159

FMC to guide (minutes) (for primary PCI patients) 91 [77-109] 97 [82-115] <0.0001

Other treatments IV nitrates 748 (12.8) 209 (13.4) 0.5

Analgesic 3,233 (55.4) 840 (53.9) 0.3

Beta-blockers 107 (1.8) 27 (1.7) 0.8

UFH 3,888 (66.6) 1,083 (69.6) 0.026

LMWH 1,534 (26.3) 334 (21.4) 0.0001

Aspirin 5,490 (94.0) 1,448 (93.0) 0.14

Clopidogrel 4,124 (72.1) 1,027 (67.2) 0.0002

GP IIb/IIIa inhibitors 1,003 (17.2) 231 (14.8) 0.03

Other anti-aggregate 60 (1.0) 17 (1.1) 0.8

Hospital outcome, n (%) Hospital death 254 (4.4) 143 (9.4) <0.0001

CAD: coronary artery disease; FMC: first medical contact; GP IIb/IIIa inhibitors: glycoprotein IIb/IIIa receptor inhibitors; IOT/VC: orotracheal intubation/
mechanical ventilation; IV: intravenous; LMWH: low molecular weight heparin; MI: myocardial infarction; PCI: percutaneous coronary intervention; 
QI and Q3: 1st quartile and 3rd quartile; SD: standard deviation; UFH: unfractionated heparin
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The higher mortality rate in women with acute STEMI has been 
widely reported3,5-7. The multivariate analysis carried out in our 
previously reported study showed that higher hospital mortality 
persists even after eliminating the numerous confounding factors 
inherent in this population5 .

Previous studies have suggested that a lower use of pPCI is 
a major cause of the increased mortality noted in women. Milcent 
et al studied data extracted from a French national health pay-
ment database8. All hospital admissions in France with a dis-
charge diagnosis of acute myocardial infarction were extracted 
from the database. Women were older (75 vs. 63 years of age; 
p<0.001) and had a higher rate of hospital mortality (14.8% vs. 
6.1%; p<0.0001) than men. Percutaneous coronary interventions 
were more frequent in men (7.4% vs. 4.8%; 24.4% vs. 14.2% with 
stent; p<0.001). Mortality adjusted for age and comorbidities was 
higher in women (p<0.001), with an excess adjusted absolute mor-
tality of 1.95%. Simulation models related 0.46% of this excess to 
reduced use of procedures. The survival benefit related to percu-
taneous coronary intervention was lower among women. Similar 
results were observed in the Swiss Registry in which women were 
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Figure 1. Frequency distribution and box plot of median delays 
between symptoms to call by gender. Q1 and Q3 (1st quartile and 3rd 
quartile). Men are represented in blue, and women are represented in 
red. Curves represent non-parametric kernel density estimate. Box 
plot indicates the median, upper and lower quartiles (lines), mean 
(diamond), 1.5 interquartile range (whiskers) and outliers (“+” 
markers).
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Figure 2. Frequency distribution and box plot of median delays 
between symptoms to first medical contact (FMC) by gender. Men 
are represented in blue, and women are represented in red. Curves 
represent non-parametric kernel density estimate. Box plot indicates 
the median, upper and lower quartiles (lines), mean (diamond), 1.5 
interquartile range (whiskers) and outliers (“+” markers).

Table 2. Step-by-step multivariate analysis for in-hospital mortality in women.

Model N OR [95% CI] p-value

M1: Unadjusted 7,213 2.13 [1.73-2.63] <0.0001

M2: M1+age, cardiovascular risk factors, severity criteria* 6,915 1.45 [1.11-1.89] 0.0067

M3: M2+MI location 6,915 1.46 [1.12-1.91] 0.0054

M4: M3+delays 6,737 1.40 [1.06-1.84] 0.017

M1 to M4 are models 1 (M1) to 4 (M4); each additional model is adjusted on the variables of the previous model + the additional specified variable. 
*Age, cardiovascular risk factors (personal history of CAD, family history of CAD, smoking, diabetes, hypertension, dyslipidaemia, obesity), severity 
criteria (cardiac arrest, catecholamine use, heart failure Killip class III or IV). CAD: coronary artery disease; MI: myocardial infarction; OR: odds ratio

older with a higher rate of comorbidities, a longer time to treat-
ment implementation and less coronary angioplasty (odds ratio 
0.65 [0.61-0.69])9. In-hospital mortality was higher (10.7% vs. 
6.3%, p<0.001), even in patients undergoing primary angioplasty 
(4.2% vs. 3.0%, p<0.018). In the New York registry of 11,162 
males and 2,561 females under 50 years of age who underwent 
primary angioplasty for treatment of acute coronary syndrome 
(ACS) with STEMI, female gender was found to be an independ-
ent risk factor of in-hospital mortality10, although the PCI success 
rate was comparable in both genders. It is to be noted, however, 
that the use of GP IIb/IIIa inhibitors and stents was lower in the 
female group (58.6% vs. 65.1%, p<0.0001, and 92.5% vs. 94.9%, 
p<0.0001, respectively).

In contrast, in our study pPCI was used more often as a re per-
fusion therapy compared to thrombolysis. All patients were tri-
aged by a pre-hospital physician. Coronary angiography followed 
if necessary by pPCI may have been preferred in women in this 
setting due to uncertainty in the diagnosis of STEMI or fear of 
bleeding complications, which are both more frequent in women5. 
However, despite a higher use of pPCI, in-hospital survival was 
lower in women.
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In our previous study5, we analysed in-hospital data in women 
with STEMI. A longer delay in the implementation of reperfu-
sion was suggested as a cause for the higher mortality reported 
in women. The current study integrated data from the pre-hospital 
phase, including delays before hospital admission. A longer delay 
between chest pain onset and the first call to an emergency unit 
was clearly evidenced in women. This delay is probably due to an 
underestimation of symptoms which are often considered atypical 
in this population. It seldom occurs to female patients and their 
families that the symptoms are related to STEMI, which requires 
urgent care. Consequently, as reported in our study, women tend 
to contact their GP or a cardiologist rather than use the dedicated 
phone number for medical emergencies, which would shorten 
delays to hospital admission and reperfusion. Our study also 
demonstrated that, once the first contact has been made, the time 
elapsed before female patients receive medical attention is also 
longer. In a Spanish study in which patients were matched by age, 
no difference was found by gender in the time to seeking health-
care11. In contrast, most studies performed to date have reported 
longer delays in women12,13.

Longer delays in the management of patients with acute STEMI 
are associated with excess mortality: each additional minute 
elapsed before treatment initiation increases the mortality rate14-

16. The impact of time is even more significant at the onset of 
symptoms14. Reperfusion strategies are more efficient when they 
are initiated as early as possible.

One very interesting study published by Pelletier et al showed 
that, among younger adults (n=1,123 patients [18-55 years]) with 
ACS, women and men had different access to care. Women were 
less likely than men to receive care within benchmark times for 
electrocardiography (≤10 min: 29% vs. 38%, p=0.02) or fibrinol-
ysis (≤30 min: 32% vs. 57%, p=0.01). Women with STEMI 
were less likely than men to undergo reperfusion therapy (pPCI 
or fibrinolysis) (83% vs. 91%, p=0.01). Clinical determinants 
of poorer access to care included anxiety, increased number of 
risk factors and absence of chest pain. Gender-related determi-
nants included feminine traits of personality and responsibility 
for housework17. Among the clinical determinants of procedure 
delays, anxiety was associated with failure to meet the 10-minute 
benchmark for ECG in women but not in men. Patients with anxi-
ety who present to the emergency department with non-cardiac 
chest pain tend to be women, and the prevalence of ACS is lower 
among young women than among young men. These findings sug-
gest that triage personnel might initially dismiss a cardiac event 
among young women with anxiety, which would result in a longer 
door-to-ECG interval

In our study, adjustment for delays in treatment reduced the OR 
for mortality in women versus men but only by 0.4 (model 3 to 
model 4). Consequently, delays in treatment implementation seem 
to account only partially for the higher mortality rate observed in 
women.

Differences in the physiopathology of STEMI between men and 
women have been suggested to explain this increased mortality. 

Because oestrogen has protective effects on the cardiovascu-
lar system18, women’s myocardium may be more vulnerable to 
abrupt ischaemia19. A higher occurrence of plaque rupture in men 
and more frequent plaque erosions with microvascular emboli-
sation in women have been reported20. Moreover, young women 
share a significantly lower plaque burden and amount of necrotic 
core than men, but have significantly higher microvascular coro-
nary and cardiac endothelial dysfunction21,22. In women, the rate 
of spontaneous coronary artery dissection (SCAD) is higher than 
in men. Vanzetto et al reported a very interesting study and con-
cluded that, although SCAD is an uncommon disease in the gen-
eral population, especially in men, it may be responsible for more 
than 10% of ST-elevation ACS in women below 50 years of age23. 
Contrary to what is usually thought, this disease does not exclu-
sively affect younger women in the peripartum period, or those 
carrying inflammatory or collagen disease, but can also be seen 
in middle-aged females with one or more cardiovascular risk fac-
tors. The use of intraluminal imaging devices will probably result 
in a higher rate of SCAD and intraparietal haematoma being 
highlighted in this population24. The pathophysiology of SCAD 
probably involves the formation of an intramural haematoma on 
the basis of constitutional or acquired arterial wall fragility and 
mechanical stress, with a risk of longitudinal and axial extension 
with true lumen compression and possibility of intimal rupture24. 
The initial treatment of SCAD is not standardised, and the use of 
antithrombotic and antiplatelet therapy has not been clearly estab-
lished in this setting23,24. This difference in the physiopathology 
could partially explain the prognostic difference between women 
and men.

Our results suggest that public awareness programmes focused 
on women could improve the outcome of STEMI in this pop-
ulation. Women must be made aware that symptoms such as 
chest pain and shortness of breath can be indicative of STEMI 
and require a call to an emergency medical system (EMS) in 
order to reduce delays to treatment. Puymirat et al demonstrated 
a striking reduction in STEMI mortality in the French USIC and 
FAST-MI registries between 1995 and 2010. However, there was 
an increase in the proportion of women younger than 60 years 
with STEMI25. In addition, Juliard et al demonstrated for STEMI 
<6 hours that gender was correlated with hospital mortality in 
the subgroup of women aged >65 years26. This difference, which 
was found to be more pronounced in older women, was also 
demonstrated in the publication by Corrada et al27. Physicians 
must therefore also be educated to detect symptoms suggest-
ing a STEMI in women. As stated in the paper by Weissler-Snir 
et al, greater efforts should be devoted to increasing women’s 
awareness of cardiac symptoms during the pre-hospital course 
of STEMI28.

Limitations
Partial clinical data were entered in the database. This approach 
was chosen to facilitate external audits and to obtain a high rate of 
patients with complete and reliable data.
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Longer delays and higher mortality in women in STEMI

 – Although not analysed in the present study, the characteristics 
of typical vs. atypical chest pain could partly explain the vari-
ations in the delays between calls and management of patients 
with ACS.

 – Comorbidities such as renal insufficiency and pathologies of the 
higher functions which are potentially more frequent in elderly 
patients and may influence the outcome were not recorded in 
our study.

 – When this study was carried out, new-generation thienopyridine 
agents were less widely used than today. This may have influ-
enced the outcomes of the female as well as the male patients.

 – Medical treatments associated with coronary reperfusion such 
as aspirin, statins and beta-blockers were not compared in the 
present study.

 – Criteria of angiographic complexity and the types of stent 
implanted were not recorded in this study.
Follow-up was limited to the hospital stay. Analysis of sub-

groups in registries is limited by the observational nature of the 
analysis. However, the large number of patients included in our 
registry limits this potential bias.

Conclusion
In conclusion, using data from a pre-hospital registry on STEMI 
in the Greater Paris area, we demonstrated longer pre-hospital 
delays and higher in-hospital mortality in women. The increase 
in the time to treatment impacted on the prognosis but this fac-
tor alone does not explain the persistently higher mortality rate 
reported in female patients. Further studies, public awareness pro-
grammes and physician education are necessary to reduce delays 
and improve the prognosis of STEMI in women.

Impact on daily practice
Emergency physicians and interventional cardiologists must be 
aware of the increase in early pre-hospital delays and higher in-
hospital mortality in STEMI in women in order to improve man-
agement of chest pain in women. Public education programmes 
targeting women are necessary. STEMI in-hospital mortality can 
probably be further reduced by lowering vascular complications 
with an increased use of the radial approach and tailored man-
agement of antithrombotic and anticoagulant treatment.
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