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Gender equality applies (partially) to ST-segment
elevation myocardial infarction too

Alexandru Ceamburu', Razvan Constantin Serban', loana Sus'?, Eva Katalin Lakatos'?, Zoltan Demjen',
Paul Ciprian Fisca'?, Laszlo Hadadi'? Cristina Somkereki'?, Alina Scridon?

Abstract: Objectives — Previous studies reported outcome differences following ST-segment elevation myocardial in-
farction (STEMI) between genders. We aimed to evaluate gender-related differences in in-hospital post-STEMI outcomes
and to identify the substrate of such differences, if present. Methods — Cardiovascular risk factors, hemodynamic, electro-
graphic, echocardiographic, angiographic status, and blood parameters at hospital admission were retrospectively assessed
for 672 patients presented with STEMI treated by primary percutaneous coronary intervention. In-hospital post-STEMI
outcomes were evaluated. All parameters were compared between female and male patients. Results — Among all STEMI
patients, 30.3% were females. Compared to male patients, women were older and more often had a history of heart failure
(p=<0.0001). They were also more frequently hypertensive (p = 0.02) and diabetic (p< 0.001). Post-STEMI, female patients
presented more often cardiogen shock (p = 0.01) and required more frequently diuretic therapy (p< 0.001). In-hospital
mortality was also higher in female than in male patients (p< 0.01). However, after adjusting for the potential confounders,
female gender did not remain an independent predictor of in-hospital mortality (p=0.16). Conclusions — Female patients
had higher rates of post-STEMI complications and higher in-hospital mortality. However, these gender-related differences
appear to be fully explained by the higher cardiovascular risk factors burden in females.
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Rezumat: Obiective - Studii anterioare au raportat diferente in evolutia post-infarct miocardic acut cu supradenivelare
de segment ST (STEMI) intre cele doua sexe. Ne-am propus sa evaluam diferentele in evolutia intraspitaliceasca post-STEMI
intre femei si barbati si sa identificam substratul acestor diferente, daca ele exista. Metode - Factorii de risc cardiovascular,
aspectul electrocardiografic, ecocardiografic, angiografic si parametrii de laborator la prezentare si evolutia post-STEMI au
fost evaluate la 672 de pacienti cu STEMI tratati prin angioplastie coronariana primara. Datele au fost evaluate comparativ
intre cele doua sexe. Rezultate — Din cei 672 de pacienti, 30,3% au fost de sex feminin. Fatd de barbati, femeile au fost
mai varstnice (p<0,0001), mai frecvent hipertensive (p=0,02) si diabetice (p<0,001) si au avut mai frecvent antecedente de
insuficienta cardiaca (p=0,0001). Post-STEMI, femeile au prezentat mai frecvent soc cardiogen (p=0,01), au necesitat mai
frecvent tratament diuretic (p<0,001) si au avut mortalitate intraspitaliceasca mai ridicatd (p<0,01). Dupa corectia pentru
potentialii factori de confuzie, sexul feminin nu a ramas insa predictor independent de mortalitate intraspitaliceasca post-
STEMI (p=0,16). Concluzii — Femeile au prezentat mai frecvent complicatii si au avut mortalitate intraspitaliceasca mai
mare post-STEMI. Aceste diferente par sa se explice insa in totalitate prin incarcatura mai mare cu factori de risc a femeilor.
Cuvinte cheie: evolutie, factori de risc, femei, infarct miocardic acut cu supradenivelare de segment ST, sex.

BACKGROUND

Cardiovascular diseases (CVDs) are the leading cause
of death worldwide. According to the World Health
Organization, an estimated 17.9 million people died
from CVDs in 2016'. Among CVDs, acute myocardial
infarction (AMI) represents one of the most important
causes of morbidity and mortality. In Romania, AMI
was responsible for 84.2 deaths per 100.000 inhabi-
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tants in 20162 Several studies have reported higher in-
hospital mortality in women compared with men pre-
senting with ST-segment elevation myocardial infarc-
tion (STEMI)*¢. The reason for this between-gender
difference in post-STEMI outcomes remains unclear.
Several hypotheses have been proposed to explain the
higher risk of mortality in women, including more seri-
ous co-morbidity, longer time to revascularization, or
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less likelihood to receive guideline-recommended in-
vasive procedures*®. However, most of these studies
were performed in the pre-percutaneous coronary
intervention (PCI), or even in the pre-thrombolytic
era. Therefore, we aimed to identify the most rele-
vant gender-related differences regarding in-hospital
post-STEMI outcomes in patients treated by primary
PCI and, if present, to identify the substrate of such
differences.

MATERIAL AND METHODS

Study population

The study included consecutive patients treated by
primary PCl for STEMI in our center between January
2011 and December 2016. The study complied with
the Declaration of Helsinki; the research protocol was
approved by the local institutional Ethics Committee.
Patients enrolled were older than 18 years, with
STEMI (type ) hospital admission, treated by primary
PCI within the first |12h after symptoms onset or 12h
to 24h after symptoms onset if they presented signs
of persistent ischemia. Patients who required throm-
bolytic treatment prior to PCl were excluded. Pati-
ents were also excluded if they presented left bundle
branch block or paced rhythm, or if they had a history
of coronary artery by-pass graft surgery.

Baseline clinical characteristics

Variables including demographic and cardiovascular
risk factors (age, smoking status, arterial hypertensi-
on, diabetes mellitus, obesity, heart failure, chronic
kidney disease, chronic respiratory diseases, previo-
us MI) and treatment history (beta-blockers, calcium
channel blockers, angiotensin converting enzyme inhi-
bitors and/or angiotensin Il receptor blockers, statins)
were retrospectively collected and analyzed. Chronic
kidney disease was defined as an estimated glomeru-
lar filtration rate < 60 ml/min/1.73 m? on admission
according to the Cockroft-Gault equation, as descri-
bed previously’. Data regarding clinical presentation
(Killip class), hemodynamic status (blood pressure,
heart rate, left ventricular ejection fraction), time
from symptoms onset to presentation, and electrocar-
diographic parameters (sum of ST-segment elevation
and ECG localization of STEMI) at hospital admission
were also assessed. Angiographic parameters, inclu-
ding the SYNergy between PCl with TAXUS™ and
Cardiac Surgery (SYNTAX 1) score, pre- and post-PCl
Thrombolysis in Myocardial Infarction (TIMI) flow,
thrombus aspiration and glycoprotein lIb/llla inhibitors
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usage, and PCl-related complications such as iatroge-
nic coronary artery dissection, coronary perforation,
angiographic no-reflow, angiographically visible distal
embolization, and acute intra-PCl occlusion were also
evaluated. All data were compared between female
and male patients.

In-hospital post-ST-segment elevation
myocardial infarction outcomes

Patients data were evaluated for in-hospital post-
STEMI mortality and in-hospital outcomes and compli-
cations, including inotropic and diuretics usage, cardi-
ogenic shock, and cardiac arrest. Kidney dysfunction,
length of hospital stay, and all-cause mortality were
also analyzed. All parameters were compared betwe-
en female and male patients.

Statistics

Continuous variables are presented as median and
interquartile range. Categorical data are summari-
zed using frequencies and percentages. Fisher’s test
was used for comparison of categorical data and the
Mann-Whitney U test was applied for comparison of
continuous variables between the two groups. Multi-
ple logistic regression analysis was used to assess the
ability of female gender to independently predict in-
hospital post-STEMI mortality; the model included all
clinical and cardiovascular risk factors that differed sig-
nificantly between male and female patients. All tests
were two-sided and a p-value of less than 0.05 was
considered statistically significant. Statistical analyses
were performed using the GraphPad Prism 8 software
(GraphPad Software, San Diego, CA).

RESULTS

Patients’ characteristics according to gender
Out of the total of 672 patients included in the study,
204 (30.3%) patients were of female gender. Compa-
red to male patients, female patients with STEMI (Ta-
ble 1) were older, were more likely to have a history
of arterial hypertension, diabetes mellitus, heart fai-
lure, and chronic kidney disease, but they were less
likely to be active smokers (all p< 0.05). Female pa-
tients also displayed longer time from symptoms on-
set to presentation than their male counterparts (p<
0.01). In agreement with their higher disease burden,
female patients were also more likely to be on ongoing
beta-blocker, calcium channel blocker, renin-angioten-
sin-aldosterone system blocker, and statin therapy (all
p< 0.05).
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Table |I. Baseline patients’ characteristics according to gender

Parameter Total Male Female

(n=672) (n=468) (n=204)
Age (years) 61 (53-71) 59 (51-68) 67 (59-75) < 0.0001
Active smokers (n, %) 313 (46.5) 250 (53.4) 63 (30.8) < 0.0001
Arterial hypertension (n, %) 433 (64.4) 289 (61.7) 144 (70.5) 0.02
Diabetes mellitus (n, %) 149 (22.1) 85 (18.1) 64 (31.3) <0.00!
Body mass index (kg/m?) 27.6 (24.9-31.1) 27.6 (24.8-31.1) 27.6 (25.1-31.2) 0.92
Heart failure (n, %) 62 (9.2) 29 (6.1) 33 (16.1) 0.0001
Chronic kidney disease (n, %) 68 (10.1) 39 (8.3) 29 (14.2) 0.02
Chronic respiratory disease (n, %) 53 (7.8) 38 (8.1) 15 (7.3) 0.87
Previous MI (n, %) 48 (7.1) 37 (7.9) 11 (5.3) 0.32
Beta-blockers usage (n, %) 139 (20.6) 85 (18.1) 54 (26.4) 0.0l
Calcium channel blockers usage (n, %) 59 (8.7) 32 (6.8) 27 (13.2) 0.01
ACEI/ARB usage (n, %) 195 (29.0) 120 (25.6) 75 (36.7) <00l
Statins usage (n, %) 64 (9.5) 37 (7.9) 27 (13.2) 0.04
Time from symptoms onset to presentation (h) 5(3-8) 5(3-8) 6 (4-9) < 0.0l
Quantitative data are expressed as median and interquartile range and were compared using the Mann-Whitney U test. Categorical data are expressed using frequencies and percentages and were
compared using Fisher’s test.
ACEI - angiotensin converting enzyme inhibitor; ARB — angiotensin Il receptor blocker; MI — myocardial infarction

Table 2. Clinical and hemodynamic status on admission according to gender

Parameter

Male

Female

(n=468)

(n=204)

Killip class >l (n, %) 42 (6.2) 25 (5.3) 17 (8.3) 0.16
SBP (mmHg) 130 (112-145) 130 (112-144) 131 (112-148) 0.57
DBP (mmHg) 80 (70-90) 80 (70-90) 80 (70-88) 0.18
HR (bpm) 77 (65-90) 75 (65-89) 80 (66-95) 0.0l
LVEF (%) 45 (40-47) 45 (40-50) 45 (40-45) 0.14
Quantitative data are expressed as median and interquartile range and were compared using the Mann-Whitney U test. Categorical data are expressed using frequencies and percentages and were
compared using Fisher's test.

DBP — diastolic blood pressure; HR — heart rate; LVEF — left ventricular ejection fraction; SBP — systolic blood pressure

Clinical and hemodynamic status at admission
according to gender

There was no significant difference between males and
females regarding the Killip class on admission. Com-
pared to male patients, female patients with STEMI
had higher heart rates on admission (p = 0.01), but
presented similar blood pressure with their male
counterparts (both p >0.05) (Table 2).

Electrocardiographic and angiographic
parameters and percutaneous coronary
intervention-related complications according
to gender

There were no significant between-groups differences
regarding the sum of ST-segment elevation (p = 0.19)
(Table 3). Anterior STEMI was also similarly common
in male and female patients (p = 0.86). Also, there was
no significant difference between the two groups re-
garding the angiographic parameters or the occurren-
ce of PCl-related complications (all p >0.05).
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In-hospital evolution according to gender
Female patients presented more often cardio-
gen shock, kidney dysfunction, and required more
frequently diuretic therapy (all p< 0.05) (Table 4).
Cardiac arrest was also more common in female than
in male patients (p = 0.03). Similarly, length of hospi-
tal stay was higher in female compared to male pati-
ents (p< 0.01) and female patients presented higher
in-hospital mortality compared to their male counter-
parts (OR 2.56 [95%ClI 1.34-4.92], p< 0.01). However,
when corrected for the potential confounders, female
gender did not prove to be an independent predictor
of in-hospital mortality (p = 0.16) (Table 5).

DISCUSSION

Despite the major advances made in STEMI mana-
gement over the past decades, particularly with the
widespread usage of primary PCl, mortality rates re-
main considerable, with an overall rate of in-hospital
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cations according to gender

Table 3. Electrocardiographic and angiographic parameters and percutaneous coronary intervention-related compli-

Parameter Total Male Female el
(n=672) (n=468) (n=204)
Sum of ST-segment elevation (mm) 8.5 (5.0-14.0) 8.5 (5.0-14.0) 8.0 (4.0-13.2) 0.19
Anterior STEMI (n, %) 280 (41.6) 194 (41.4) 86 (42.1) 0.86
SYNTAX | score (points) 17 (11-24) 16.5 (11.0-23.5) 17.0 (11.7-24.2) 0.48
Pre-PCI TIMI score 0 (0-1) 0 (0-1) 0 (0-1) 0.49
Post-PCl TIMI score 3 (3-3) 3 (3-3) 3 (3-3) 0.75
Thrombus aspiration (n, %) 300 (44.6) 218 (46.5) 82 (40.1) 0.12
Glycoprotein lIb/llla inhibitors usage (n, %) 397 (59.0) 279 (59.6) 118 (57.8) 0.67
Coronary artery dissection (n, %) 32 (4.7) 20 (4.2) 12 (5.8) 0.43
Coronary perforation (n, %) 2(0.2) 0 (0.0) 2 (0.9) 0.09
Angiographic no-reflow (n, %) 117 (17.4) 82 (17.5) 35 (17.1) 1.00
Distal embolization (n, %) 74 (11.0) 53 (11.3) 21 (10.2) 0.78
Acute intra-PCl occlusion (n, %) 12 (1.7) 8(1.7) 4(1.9) 0.76

compared using Fisher’s test.

cardial Infarction

Quantitative data are expressed as median and interquartile range and were compared using the Mann-Whitney U test. Categorical data are expressed using frequencies and percentages and were

PCI — percutaneous coronary intervention; STEMI — ST-segment elevation myocardial infarction; SYNTAX — SYNergy between PCl with TAXUS™ and Cardiac Surgery; TIMI — Thrombolysis in Myo-

Table 4. In-hospital evolution according to gender

Parameter

Total

(n=672)

Male
(n=468)

Female
(n=204)

Inotropic agents (n, %) 92 (13.6) 56 (11.9) 36 (17.6) 0.05
Diuretic agents (n, %) 199 (29.6) 120 (25.6) 79 (38.7) <0.001
Cardiogenic shock (n, %) 57 (8.4) 31 (6.6) 26 (12.7) 0.0l
Cardiac arrest (n, %) 78 (11.6) 46 (9.8) 32 (15.6) 0.03
Kidney dysfunction (n, %) 111 (16.5) 63 (13.4) 48 (23.5) < 0.0l
Length of hospital stay (days) 8 (7-11) 8 (7-11) 9 (8-12) < 0.0l
In-hospital mortality (n, %) 39 (5.8) 19 (4.0) 20 (9.8) < 0.0l

compared using Fisher’s test.

Quantitative data are expressed as median and interquartile range and were compared using the Mann-Whitney U test. Categorical data are expressed using frequencies and percentages and were

Table 5. Crude and adjusted effect of clinical variables on in-hospital mortality

Variable
Female gender

Unadjusted OR (95%Cl)

2.56 (1.34-4.92)%

Adjusted OR (95%CI)
1.69 (0.80-3.56)

Age >58 years

5.37 (1.88-15.32)*

5.16 (1.43-18.61)**

Active smoking

0.38 (0.18-0.81)**

0.73 (0.30-1.76)

Arterial hypertension

0.65 (0.34-1.27)

0.35 (0.16-0.77)**

Diabetes mellitus

2.06 (1.04-4.08)

121 (0.52-2.84)

Heart failure

3.60 (1.61-8.06)"*

2.83 (1.14-7.04y

Chronic kidney disease

2.68 (1.17-6.15)%*

.50 (0.56-3.96)

Time from symptoms onset to presentation >7.3 h

1.99 (1.03-3.83)***

.82 (0.88-3.73)

*—p<0.001; ** — p< 0.01; *¥** — p< 0.05

differed significantly between male and female patients.

Cutoff values for age and time from symptoms onset to presentation were established by receiver operating characteristic analysis. The model included all clinical and cardiovascular risk factors that

STEMI-related mortality of 5.8% in the present study.
These results are in line with those from previous
studies conducted in patients treated by primary PCI
for STEMI®?, including with the data from the national
ROmanian ST-Elevation Myocardial Infarction registry
(RO-STEMI)'°.

Although female patients appear to experience
STEMI less frequently than males, females often display
worse prognosis, more in-hospital post-STEMI com-

plications, and higher short- and long-term mortality
rates following STEMI*4!""'"* In accordance with these
data, female patients represented less than one third
of the total population of STEMI patients included in
the present study. They also had higher rate of post-
STEMI complications and higher in-hospital mortality
rates compared to males.

Nevertheless, the contribution of female gender
itself to the higher post-STEMI mortality observed
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in numerous studies, including ours, remains contro-
versial. Although female gender has generally been
identified as a predictor of post-STEMI mortality in
univariate analysis, its ability to independently predict
in-hospital post-STEMI mortality remains unclear. In
a meta-analysis including 35 studies on patients with
STEMI treated by PCI, female gender was identified as
an independent predictor of in-hospital and long-term
mortality, even after multivariate adjustment.'> Howe-
ver, whereas some studies identified female gender as
an independent predictor of in-hospital mortality''é,
in others, after adjusting for age, cardiovascular risk
factors, or various comorbidities, the association
between female gender and increased post-STEMI
mortality was either considerably reduced or even en-
tirely lost'”. These inter-studies differences are most
likely due to the different inclusion criteria, different
size of the study populations, and different treatment
strategies used in the various studies'>'”'8. Furthermo-
re, many of these data originate from the thrombolytic
era, or they were obtained in unselected populations
with myocardial infarction both with and without ST-
segment elevation or even in patients with the enti-
re spectrum of acute coronary syndromes’*é!4!é,
Meanwhile, few studies have addressed this issue in
the specific population of STEMI patients treated by
primary PCI"3".

In line with these data'*'?, the present study recor-
ded females as having worse post-STEMI outcomes
and higher in-hospital mortality rates compared to
their male counterparts. Females presented more of-
ten cardiogenic shock and required more frequently
diuretic therapy; they had more often post-STEMI kid-
ney dysfunction, and had longer hospital stay. The ten-
dency of women to develop fewer collateral vessels
has been proposed to explain the increased risk of
post-AMI hemodynamic complications observed in
females®. Cardiogenic shock, the most frequent ca-
use of death among patients hospitalized with AMI,
has also been associated with increased comorbidities
burden?, and female gender has been identified as a
strong predictor of mortality among patients with AMI
and cardiogenic shock'2.

More importantly, the present study shows that
the increased post-STEMI in-hospital mortality seen
in women is not related to the female gender per se,
but rather to the higher cardiovascular risk factors
burden displayed by this population. Compared to
males, female patients with STEMI were older, were
more frequently hypertensive and diabetic, and had
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more often a history of heart failure and chronic kid-
ney disease. Meanwhile, females were less likely than
men to be active smokers, and indicators of infarct
size and severity, such as maximum ST-segment ele-
vation, myocardial enzymes levels, and left ventricular
ejection fraction on admission, were similar between
the two genders. These data are in line with those
from larger previous studies, which also showed wo-
men with STEMI to be elder and to have more often
arterial hypertension, diabetes mellitus, heart failure,
and chronic kidney disease than male patients®*'*22,
This clinical setting is not surprising, given that arterial
hypertension has been shown to be more common in
females than in males after the age of 55 years?. Mo-
reover, registry data have indicated an increased like-
lihood of hypertensive patients with AMI of being ol-
der and having higher prevalence of comorbidities®*'*.
At its turn, the higher prevalence of cardiovascular
conditions such as arterial hypertension and diabetes
mellitus in the post-menopause increases the risk of
chronic kidney disease and promotes acceleration of
atherosclerosis, contributing to the increased risk of
coronary events in females with advancing age***. In
addition, in accordance with previous studies®®, time
from symptoms onset to presentation was longer in
females than in their male peers. Several hypothesis
have been proposed to explain the delayed presentati-
on to hospital of female patients with STEMI, including
the more advanced age and the often atypical symp-
toms in females®*?’. The more advanced age and the
more prevalent diabetes mellitus could further affect
the way in which female patients with STEMI perceive
their symptoms and could delay their presentation to
hospital”’.

In the present study, similarly to female gender, ne-
ither the time from symptoms onset to presentation,
nor a history of diabetes or chronic kidney disease,
were independent predictors of in-hospital post-
STEMI mortality in the multiple regression analysis. In
fact, the only independent predictors of mortality that
could explain the higher risk of mortality in females
were advanced age (>58 years) and history of heart
failure, whereas the presence of arterial hypertension
was associated with lower risk of in-hospital morta-
lity. Increased risk of mortality among women with
STEMI has also been linked to females’ more advan-
ced age and more complex comorbidities in previo-
us studies. In a recent study performed in |9 Serbi-
an centers, the authors reported significantly higher
post-STEMI in-hospital mortality rates in female com-
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pared to male patients''. In the overall study cohort,
mortality rates were shown to increase with advan-
cing age''. Meanwhile, a diagnosis of arterial hyperten-
sion appears to paradoxically decrease mortality in the
post-AMI period. The more frequent prescription of
angiotensin converting enzyme inhibitors or angioten-
sin |l receptor blockers in female compared to male
patients (36.7% versus 25.6%), related to the higher
prevalence of hypertension among females, may expla-
in, at least partially, this reduced-mortality paradox in
hypertensive patients with STEMI?%2%,

Potential limitations

A number of potential limitations to our study are
worth considering. First, this was an observational, re-
trospective, single-center study. Thus, our results sho-
uld be regarded as hypothesis-generating and should
ideally be validated in larger, prospective, multicenter
studies. Second, in the present study, mortality was
only assessed during hospital stay; long-term post-
STEMI mortality was not evaluated. Thus, our results
should not be extrapolated to long-term outcomes.

CONCLUSIONS

Female patients represented less than one third of the
total study population. They presented higher inci-
dence of STEMI-related complications, longer hospital
stay, and higher in-hospital mortality rates than their
male counterparts. However, after adjusting for the
potential confounders, female gender did not rema-
in an independent predictor of in-hospital mortality.
The excess in mortality observed in female patients
with STEMI treated by primary PCl appears to be due
not to the female gender itself, but rather to fema-
les’ more important cardiovascular risk factors bur-
den (i.e., more advanced age and higher prevalence of
heart failure).

Acknowledgment: This work was supported by the
University of Medicine and Pharmacy of Targu Mures
(research grant number 15609/9/29.12.2017). The
first two authors contributed equally to this paper and
both should be viewed as first authors.

Conflict of interest: none declared.

References

I. https://www.who.int/news-room/fact-sheets/detail/cardiovascular-
diseases-(cvds). Accessed on December 29th, 2018.

2. https://ec.europa.eu/health/sites/health/files/state/docs/chp_roma-
nia_romanian.pdf. Accessed on December 29th, 2018.

3. Zhang Z, Fang ), Gillespie C, Wang G, Hong Y, Yoon PW. Age-spe-
cific gender differences in inhospital mortality by type of acute myo-
cardial infarction. Am ] Cardiol 2012;109: 1097-103.

4.  Leurent G, Garlantézec R, Auffret V, Hacot JP, Coudert |, Filippi E,

Alexandru Ceamburu et al.
Gender-related differences in STEMI

Rialan A, Moquet B, Rouault G, Gilard M, Castellant P, Druelles P,
Boulanger B, Treuil J, Avez B, Bedossa M, Boulmier D, Le Guellec M,
Le Breton H. Gender differences in presentation, management and
inhospital outcome in patients with ST-segment elevation myocardi-
al infarction: Data from 5000 patients included in the ORBI prospec-
tive French regional registry. Arch Cardiovasc Dis 2014;107: 291-8.
Kang SH, Suh JW, Yoon CH, Cho MC, Kim Y], Chae SC, Yoon JH,
Gwon HC, Han KR, Kim JH, Ahn YK, Jeong MH, Kim HS, Choi DJ;
KAMIR/KorMI Registry. Sex differences in management and mortal-
ity of patients with ST-elevation myocardial infarction (from the Ko-
rean Acute Myocardial Infarction National Registry). Am | Cardiol
2012;109: 787-93.

Claassen M, Sybrandy KC, Appelman YE, Asselbergs FW. Gender
gap in acute coronary heart disease: myth or reality? World | Cardiol
2012;4: 36-47.

Serban RC, Hadadi L, Sus |, Lakatos EK, Demjen Z, Scridon A. Im-
pact of chronic obstructive pulmonary disease on in-hospital mor-
bidity and mortality in patients with ST-segment elevation myocardi-
al infarction treated by primary percutaneous coronary intervention.
Int | Cardiol 2017;243: 437-42.

Garcia-Garcia C, Ribas N, Recasens LL, Merofo O, Subirana |,
Fernandez A, Pérez A, Miranda F, Tizon-Marcos H, Marti-Almor J,
Bruguera J, Elosua R. In-hospital prognosis and long-term mortality
of STEMI in a reperfusion network. «Head to heady analisys: inva-
sive reperfusion vs optimal medical therapy. BMC Cardiovasc Dis-
ord 2017;17: 139.

Serban RC, Hadadi L, Sus |, Lakatos EK, Demijen Z, Pintilie I, Scridon
A. Lower incidence of anterior ST-segment elevation myocardial in-
farction in obese patients. Romanian Journal of Cardiology 2016;26:
133-41.

Cretu DE, Udroiu CA, Stoicescu Cl, Tatu-Chitoiu G, Vinereanu D.
Predictors of in-hospital mortality of ST-segment elevation myocar-
dial infarction patients undergoing interventional treatment. An anal-
ysis of data from the RO-STEMI registry. Maedica (Buchar) 2015;10:
295-303.

Vasiljevic Z, Krljanac G, Davidovic G, Panic G, Radovanovic S,
Mickovski N, Srbljak N, Markovic-Nikolic N, Curic-Petkovic S, Panic
M, Cenko E, Manfrini O, Martelli I, Koller A, Badimon L, Bugiardini R.
Gender differences in case fatality rates of acute myocardial infarc-
tion in Serbia. Eur Heart | Suppl 2014;16(Suppl. A): A48-55.
Tatu-Chitoiu G, Cinteza M, Dorobantu M, Udeanu M, Manfrini O,
Pizzi C, Vintila M, lonescu DD, Craiu E, Burghina D, Bugiardini R. In-
hospital case fatality rates for acute myocardial infarction in Roma-
nia. CMA] 2009;180: 1207-13.

Benamer H, Tafflet M, Bataille S, Escolano S, Livarek B, Fourchard
V, Caussin C, Teiger E, Garot P, Lambert Y, Jouven X, Spaulding C;
CARDIO-ARHIF Registry Investigators. Female gender is an inde-
pendent predictor of in-hospital mortality after STEMI in the era of
primary PCI: insights from the greater Paris area PCI Registry. Euro-
Intervention 201 I;6: 1073-9.

Heer T, Schiele R, Schneider S, Gitt AK, Wienbergen H, Gottwik M,
Gieseler U, Voigtlander T, Hauptmann KE, Wagner S, Senges . Gen-
der differences in acute myocardial infarction in the era of reperfu-
sion (the MITRA registry). Am ] Cardiol 2002;89: 51 1-7.

Pancholy SB, Shantha GP, Patel T, Cheskin LJ. Sex differences in
short-term and long-term all-cause mortality among patients with
ST-segment elevation myocardial infarction treated by primary per-
cutaneous intervention: a meta-analysis. JAMA Intern Med 2014;174:
1822-30.

Vaccarino V, Parsons L, Every NR, Barron HV, Krumholz HM. Sex-
based differences in early mortality after myocardial infarction. Na-
tional Registry of Myocardial Infarction 2 Participants. N Engl ] Med
1999;341: 217-25.

Ferrante G, Corrada E, Belli G, Zavalloni D, Scatturin M, Mennuni
M, Gasparini GL, Bernardinelli L, Cianci D, Pastorino R, Rossi ML,
Pagnotta P, Presbitero P. Impact of female sex on long-term out-
comes in patients with ST-elevation myocardial infarction treated by
primary percutaneous coronary intervention. Can | Cardiol 201 [;27:
749-55.

223



Alexandru Ceamburu et al.
Gender-related differences in STEMI

18.

20.

21.

22.

23.

224

D’Ascenzo F, Gonella A, Quadri G, Longo G, Biondi-Zoccai G,
Moretti C, Omede P, Sciuto F, Gaita F, Sheiban |. Comparison of
mortality rates in women versus men presenting with ST-segment
elevation myocardial infarction. Am | Cardiol 201 1;107: 651-4.
Laufer-Perl M, Shacham Y, Letourneau-Shesaf S, Priesler O, Keren
G, Roth A, Steinvil A. Gender-related mortality and in-hospital com-
plications following ST-segment elevation myocardial infarction: data
from a primary percutaneous coronary intervention cohort. Clin
Cardiol 2015;38: 145-9.

Mendelson MA, Hendel RC. Myocardial infarction in women. Cardi-
ology 1995;86: 272-85.

French JK, Armstrong PW, Cohen E, Kleiman NS, O’Connor CM,
Hellkamp AS, Stebbins A, Holmes DR, Hochman ]S, Granger CB,
Mahaffey KW. Cardiogenic shock and heart failure post-percutane-
ous coronary intervention in ST-elevation myocardial infarction: ob-
servations from “Assessment of Pexelizumab in Acute Myocardial
Infarction”. Am Heart ) 201 1;162: 89-97.

Cozma M, Bobescu E, Macasoi P, Ortan F, Radoi M. Features of
cardiovascular risk factors, coronary artery lesions and efficiency of
interventional revascularization in women versus men with STEMI.
Romanian Journal of Cardiology 2014; Suppl.: 126-7.

Zuanetti G, Latini R, Maggioni AP, Santoro L, Franzosi MG. Influence
of diabetes on mortality in acute myocardial infarction: data from the
GISSI-2 study. ] Am Coll Cardiol 1993;22: 1788-94.

24.

25.

26.

27.

28.

29.

Romanian Journal of Cardiology
Vol. 29, No. 2, 2019

Garcia M, Mulvagh SL, Merz CN, Buring JE, Manson JE. Cardiovascu-
lar disease in women: clinical perspectives. Circ Res 2016;118: 1273-
93.

Martin-Timon |, Sevillano-Collantes C, Segura-Galindo A, Del Ca-
fizo-Gomez FJ. Type 2 diabetes and cardiovascular disease: Have all
risk factors the same strength? World ] Diabetes 2014;5: 444-70.
Alicic RZ, Rooney MT, Tuttle KR. Diabetic kidney disease: challeng-
es, progress, and possibilities. Clin ] Am Soc Nephrol 2017;12: 2032-
45.

DeVon HA, Penckofer S, Larimer K. The association of diabetes and
older age with the absence of chest pain during acute coronary syn-
dromes. West | Nurs Res 2008;30: 130-44.

ACE Inhibitor Myocardial Infarction Collaborative Group. Indica-
tions for ACE inhibitors in the early treatment of acute myocardial
infarction: systematic overview of individual data from 100,000 pa-
tients in randomized trials. Circulation 1998;97: 2202-12.

Quinaglia T, Figueiredo VN, Cintra RMR, Silverio ], Almeida M,
Quinaglia e Silva JC, Sposito AC. The hypertension paradox: ACE in-
hibitors or ARB attenuate mortality in hypertensive patients under-
going myocardial infarction. Biochimica et Biophysica Acta - Clinical
2015;3: S3-4 [Abstract].



