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OBJECTIVEdTo evaluate the effect of type 2 diabetes on the clinical course and prognosis of
women with ST-segment elevation myocardial infarction (STEMI) and diabetes.

RESEARCH DESIGN AND METHODSdA total of 26,035 consecutive patients with
STEMI who were hospitalized in 456 hospitals in Poland during 1 year were analyzed. The data
were obtained from the Polish Registry of Acute Coronary Syndromes (PL-ACS).

RESULTSdType 2 diabetes occurred more frequently in women than in men (28 vs. 16.6%;
P, 0.0001). The proportion of women was larger among patients with diabetes (47.1 vs. 31.3%;
P , 0.0001), and compared with women without diabetes, diabetic women had worse clinical
profiles. Women with diabetes were most frequently treated conservatively. Both women and
men with diabetes had significantly more advanced atherosclerotic lesions than women without
diabetes. Women with diabetes had the highest in-hospital, 6-month, and 1-year mortality rates.
Multivariate analysis indicated that type 2 diabetes was a significant independent risk factor for
in-hospital and 1-year mortality in women with STEMI. Primary percutaneous coronary inter-
vention (pPCI) was a significant factor associated with the decreased 1-year mortality in women
without diabetes.

CONCLUSIONSdType 2 diabetes was a significant independent risk factor for in-hospital
and 1-year mortality in women with STEMI. Women with diabetes had the poorest early and
1-year prognoses after STEMI when compared with women without diabetes and men with
diabetes. Although pPCI improves the long-term prognosis of women with diabetes, it is used
less frequently than in women without diabetes or men with diabetes.
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The increasing prevalence of type 2
diabetes represents a strong and in-
dependent coronary risk factor that

increases cardiovascular morbidity and
mortalityda leading cause of death among
patients with type 2 diabetes. The available
evidence indicates that cardiovascular dis-
ease develops significantly more frequently
and markedly earlier in patients with dia-
betes than among patients without type 2
diabetes. It is well known that the risk of
coronary artery disease in the general pop-
ulation of middle-aged men is 2.5-fold
higher than in women, who develop car-
diovascular disease ;10 years later (1). A
number of studies have shown that type 2

diabetes–related increases in cardiovascu-
lar risk are greater in women than in men
(2,3). However, some researchers have
questioned the reversal of the female ad-
vantage in populations with diabetes, espe-
cially after adjusting for classic coronary
risk factors (4). Type 2 diabetes not only
increases the risk of acute coronary syn-
drome (ACS) but also significantly aggra-
vates the course of myocardial infarction
and worsens the prognosis, as shown in a
number of randomized and observational
studies. Recent progress in thrombolytic
treatment and primary percutaneous coro-
nary intervention (pPCI) has significantly
improved the prognoses of patients with

ST-segment elevation myocardial infarction
(STEMI). However, despite technological
advances in myocardial revascularization
and treatment, themortality among patients
with diabetes with ACS is still significantly
higher, especially amongwomen, compared
with patients without diabetes. Although
patients with diabetes make up a significant
proportion of patients with STEMI, clinical
studies relatively rarely address differences
in the course of myocardial infarction in pa-
tients with diabetes, and even less often in
women with diabetes. This may be a result
of the generally insufficient participation of
women (at most, 30% of the study popula-
tion in the last century) in the majority of
significant trials; this underrepresentation
has influenced the formulation of the cur-
rently available standards and guidelines (5–
7). Therefore, national registries provide
valuable information on the true scale of
the problem in any given country. The Pol-
ish Registry of Acute Coronary Syndromes
(PL-ACS) (8) contains unique data that are
useful for epidemiological analysis and pro-
vide information regarding various treat-
ment strategies and their efficacy in the
population of Polish women with type 2 di-
abetes andACS. Therefore, an analysis of the
clinical differences and prognoses of these
high-risk patients with STEMI is warranted.

RESEARCH DESIGN AND
METHODSdWe analyzed data from
26,035 patients with STEMI admitted con-
secutively to 456 hospitals in Poland be-
tween 1 June 2005 and 31 May 2006. The
data on their hospitalization were obtained
from the PL-ACS. The registry’s methodol-
ogy and an analysis of the first 100,193
patients have been previously described
(8). In brief, the PL-ACS registry is an on-
going, nationwide, multicenter, prospec-
tive, observational study of consecutively
hospitalized Polish patients representing
the entire ACS spectrum. The registry is a
joint initiative of the Silesian Center for
Heart Diseases and the Polish Ministry of
Health. A detailed protocol with inclusion
and exclusion criteria, methods and logis-
tics, and definitions of all of the fields in the
registry dataset was prepared before the
registry was started. All admitted patients
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with suspected ACSwere screened for their
eligibility to enter the registry, but they
were not enrolled until ACS was con-
firmed. STEMI was defined as the presence
of both 1) ST-segment elevation consistent
with an infarction of$2 mm in the contig-
uous chest leads and/or ST-segment eleva-
tion of $1 mm in two or more standard
leads or new left bundle branch block and
2) positive cardiac necrosis markers. The
skilled physicians who were in charge of
each individual patient collected the data.
Internal checks for missing or conflicting
data and values markedly out of the ex-
pected range were implemented using the
registry software. In the Silesian Centre for
Heart Diseases data management and anal-
ysis center, further edit checkswere applied
if necessary. The exact dates of deaths from
all causes were obtained from the official
mortality records of the National Health
Fund. The vital status at 12 months after
the STEMI was available for all of the pa-
tients who were included in this analysis.

According to protocol, patients with
diabetes were identified as those with
known (treated or not) type 2 diabetes
prior to admission or with type 2 diabetes
diagnosed during hospitalization (except
transient glucose intolerance in relation to
ACS). The distinction between new-onset
diabetes and transient glucose intolerance
in relation to ACSwas left to the judgment
of the attending physician with respect to
the current guidelines. No patients were
routinely screened for the presence of
diabetes at discharge. We compared base-
line clinical characteristics, treatment
strategy, pharmacotherapy, and out-
comes among women with and without
type 2 diabetes and men with diabetes,
with a special focus on the impact of the
treatment strategy on early and 12-month
mortality. Multivariate analysis in the
entire study population of women was
performed to assess the effect of type 2
diabetes on in-hospital and 12-month
mortality. Additionally, multivariate anal-
ysis was performed separately in women
with diabetes. The variables included in
the multivariate analyses were the follow-
ing: age, arterial hypertension, hypercho-
lesterolemia, smoking, obesity, anterior
myocardial infarction, sudden cardiac
arrest prior to admission, previous myo-
cardial infarction, Killip class upon ad-
mission, multivessel coronary disease,
and reperfusion strategy.

Statistical analysis
Continuous variables are reported as
mean 6 SD or median and interquartile

range, as appropriate. Categorical varia-
bles are expressed as numbers (percent-
ages). Student t tests or, when the
assumption of normality was violated,
Mann-Whitney U tests were used for the
comparison of continuous variables. For
the comparison of categorized variables,
the x2 test was used. Follow-up mortality
was analyzed using the Kaplan-Meier
method, and the differences between
groups were compared with log-rank
tests. In the multivariate analyses, a mul-
tivariate logistic regression was used for
in-hospital mortality, and multivariate
Cox proportional hazards regression
model was used for 12-month mortality.
The results of these analyses are presented
as odds ratios or hazard ratios with 95%
CIs. A two-sided P value#0.05 was con-
sidered significant. For all calculations,
STATISTICA 7.1 software (StatSoft, Inc.,
Tulsa, OK) was used.

RESULTSdAmong the STEMI pa-
tients, type 2 diabetes occurred in 5,346
(20.5%) subjects and was significantly
more frequent in women than in men (28
vs. 16.6%; P , 0.0001). The proportion
of women was larger among patients with
diabetes than among patients without di-
abetes (47.1 vs. 31.3%; P , 0.0001).
Women with diabetes were older by a
mean of 2.7 years than women without
diabetes and by a mean of 6.2 years than
men with diabetes. Among women with
STEMI, type 2 diabetes was predominant
in the age range of 60–90 years, whereas
women without diabetes were observed
more often in the age-groups of 20–60
and .90 years. Women with diabetes
had worse clinical profiles (versus women
without diabetes), including significantly
more frequent arterial hypertension, hy-
percholesterolemia, obesity, and previous
myocardial infarction. However, they
were less frequent smokers. Compared
with men with diabetes, they more fre-
quently had arterial hypertension and
obesity, whereas men were significantly
more frequent smokers and had more
previous myocardial infarctions (Table
1). Women with diabetes were more fre-
quently admitted to noncardiology
wards, and their hospitalization lasted 1
day longer on average. They were signifi-
cantly less frequently admitted within the
first 3 h after onset of chest pain, with the
longest delay to admission being .12 h
out of the large number of women. The
presence of type 2 diabetes was associated
with a worse course of myocardial infarc-
tion in women. They were more

frequently admitted with cardiogenic
shock and pulmonary edema, more often
developed in-hospital cardiac arrest, and
more often had lower left ventricular ejec-
tion fractions. Compared with men with
diabetes, women with diabetes more fre-
quently had pulmonary edema and in-
hospital cardiac arrest but less frequently
had out-of-hospital cardiac arrest. During
hospitalization, atrial fibrillation was rel-
atively more frequent in women with di-
abetes, and these women had the highest
heart rate compared with the other ana-
lyzed groups. Compared with women
without diabetes and men with diabetes,
women with diabetes underwent coro-
nary angiography the least often. Among
patients without diabetes, atherosclerotic
lesions were significantly less severe in
women than in men (more frequently
had normal coronary arteries and single-
vessel disease and less frequently had
double-vessel or multivessel disease). In
women, the use of a conservative strategy
was the most frequent, whereas invasive
strategies, including pPCI, were least fre-
quently used. Stent implantation percent-
ages were similar in all study groups.
There were no significant differences in
the frequency of thrombolytic treatment.
The presence of type 2 diabetes in women
was associated with increased onset-to-
needle time by 30 min on average and in-
creased onset-to-balloon time by 18 min.
There were no between-group differences
in thrombolysis in myocardial infarction
(TIMI) grade flow prior to PCI. In women
with diabetes, TIMI flow grade 0 after PCI
was more frequent than in women with-
out diabetes. During hospitalization,
women with diabetes were more fre-
quently treated with acetylsalicylic acid,
heparins, b-blockers, calcium (Ca) block-
ers, statins, ACE inhibitors (ACE-i), ni-
trates, diuretics, and insulin, but they less
often received thienopyridines or clopidog-
rel than women without diabetes. Com-
pared with men with diabetes, women
with diabetes less frequently received
thienopyridine derivatives (ticlopidine
and clopidogrel), unfractionated hepa-
rin, b-blockers, or statins, but they more
often received low-molecular-weight hepa-
rin (LMWH), Ca blockers, nitrates, diuret-
ics, and insulin. At discharge, women with
diabetes were less often prescribed thieno-
pyridines in general or clopidogrel and
were more frequently prescribed acetyl-
salicylic acid, statins, ACE-i, Ca blockers,
nitrates, and diuretics, compared with
women without diabetes. Compared
with men with diabetes, they received
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thienopyridines, clopidogrel, b-blockers,
and statins significantly less often but more
frequently receivedCa blockers andnitrates.
Women with diabetes had the poorest early
and 12-month prognoses and the highest
in-hospital, 6-month, and 1-year mortality
rates. Survival at 1 year after a myocardial
infarction was lowest in women with diabe-
tes; only 71.5% survived, compared with

80.6% of women without diabetes and
78.9% of men with diabetes (Table 1 and
Fig. 1). Analysis of the impact of treatment
strategy on early and 12-month mortality
indicated that, regardless of the method of
treatment, women with diabetes had higher
mortality rateswhen comparedwithwomen
without diabetes. However, an invasive
strategy was associated with the lowest early

and 12-month mortality rates in both study
groups (Table 2). In multivariate analysis,
type 2 diabetes was a significant indepen-
dent predictor of higher in-hospital and
12-month mortality in women with STEMI
(Table 3). Factors that increased the risk of
both early and 12-month mortality in
women with diabetes included age, cardio-
genic shock or pulmonary edema on

Table 1dBaseline characteristics, treatment strategy, and outcomes in women with and without diabetes and in men with diabetes

Women without diabetes
n = 6,469 (31.3%) P value

Women with diabetes
n = 2,520 (47.1%) P value

Men with diabetes
n = 2,826 (52.9%)

Age (mean 6 SD) 68.9 6 12.4 ,0.0001 71.6 6 10.0 ,0.0001 65.4 6 10.7
Age $65 years 4,220 (65.2%) ,0.0001 1,956 (77.6%) ,0.0001 1,521 (53.8%)
Age ,65 years 2,249 (34.8%) ,0.0001 564 (22.4%) ,0.0001 1,305 (46.2%)
History of arterial hypertension 4,084 (63.1%) ,0.0001 1,939 (76.9%) ,0.0001 1,995 (70.6%)
Hypercholesterolemia 2,445 (37.8%) ,0.0001 1,167 (46.3%) 0.90 1,304 (46.1%)
Smoking 1,565 (24.2%) ,0.0001 294 (11.7%) ,0.0001 890 (31.5%)
Obesity (BMI .30) 1,125 (17.4%) ,0.0001 1,006 (39.9%) ,0.0001 795 (28.1%)
Previous MI 768 (11.9%) ,0.0001 429 (17%) ,0.0001 604 (21.4%)
Previous PCI 47 (0.7%) 0.28 24 (1%) ,0.0001 67 (2.4%)
Previous CABG 205 (3.2%) 0.074 99 (3.9%) ,0.0001 179 (6.3%)
Sinus rhythm on admission 5,814 (89.9%) ,0.0001 2,161 (85.8%) 0.0007 2,507 (88.9%)
Atrial fibrillation on admission 473 (7.3%) ,0.0001 263 (10.4%) ,0.0001 195 (6.9%)
Heart rate (1/min 6 SD) 80 6 21 ,0.0001 84 6 23 ,0.0001 82 6 23
Pain-admission time 0–3 h 2,064 (35.7%) ,0.0001 654 (29.5%) ,0.0001 906 (35.7%)
Pain-admission time .12 h 1,415 (24.4%) ,0.0001 708 (31.9%) ,0.0001 677 (26.7%)
Out-of-hospital cardiac arrest 203 (3.1%) 0.13 64 (2.5%) ,0.0001 134 (4.7%)
In-hospital cardiac arrest 641 (9.9%) ,0.0001 382 (15.2%) ,0.0001 266 (9.4%)
Killip class 4 on admission 463 (7.2%) ,0.0001 250 (9.9%) 0.095 243 (8.6%)
Killip class 3 on admission 264 (4.1%) ,0.0001 220 (8.7%) ,0.0001 167 (5.9%)
Killip class 1 or 2 on admission 5,742 (88.8%) ,0.0001 2,050 (81.3%) ,0.0001 2,416 (85.5%)
LVEF* .50% 1,807 (51.4%) ,0.0001 528 (39.1%) 0.66 630 (38.3%)
LVEF* = 30–50% 1,538 (43.7%) ,0.0001 696 (51.6%) 0.24 883 (53.7%)
LVEF* ,30% 171 (4.9%) ,0.0001 125 (9.3%) 0.19 130 (7.9%)
Conservative treatment** 2,530 (39.1%) ,0.0001 1,139 (45.2%) ,0.0001 1,004 (35.5%)
GP IIb/IIIa inhibitor 803 (12.4%) 0.44 298 (11.8%) ,0.0001 496 (17.6%)
Thrombolysis 548 (8.5%) 0.41 200 (7.9%) 0.80 219 (7.7%)
Pain-to-thrombolysis time (min)*** 180 (90–335) 0.038 210 (110–430) 0.18 180 (105–330)

Invasive treatment**** 3,501 (54.1%) ,0.0001 1,207 (47.9%) ,0.0001 1,638 (58%)
Normal coronary arteries 115 (3.3%) 0.0002 15 (1.2%) 0.72 18 (1.1%)
One-vessel disease 1,685 (48.2%) ,0.0001 435 (36.1%) 0.087 540 (33%)
Two-vessel disease 1,005 (28.7%) 0.13 374 (31%) 0.29 538 (32.9%)
Three or more vessel disease 692 (19.8%) ,0.0001 382 (31.7%) 0.44 541 (33%)

PCI 3,197 (49.4%) ,0.0001 1,098 (43.6%) ,0.0001 1,491 (52.8%)
Pain-to-PCI time (min)*** 252 (170–372) 0.0041 270 (190–385) 0.065 257 (173–383)

CABG in hospital or scheduled 205 (3.2%) 0.039 102 (4.1%) 0.0032 164 (5.8%)
In-hospital reinfarction 254 (4.0%) 0.091 121 (4.8%) 0.33 120 (4.2%)
In-hospital major bleeding 76 (1.2%) 0.079 19 (0.8%) 0.35 28 (1.0%)
In-hospital stroke 50 (0.8%) 0.0025 37 (1.5%) 0.0026 18 (0.6%)
In-hospital mortality 684 (10.6%) ,0.0001 390 (15.5%) , 0.0001 292 (10.3%)
30-day mortality***** 852 (13.2%) ,0.0001 492 (19.5%) ,0.0001 378 (13.4%)
6-month mortality***** 1,102 (17%) ,0.0001 653 (25.9%) ,0.0001 510 (18%)
12-month mortality***** 1,258 (19.4%) ,0.0001 719 (28.5%) ,0.0001 596 (21.1%)

Data are n (%), unless otherwise stated. GP, glycoprotein; LVEF, left ventricular ejection fraction; MI, myocardial infarction. *LVEF was available in only 50–60% of
patients from the analyzed groups. **Conservative treatment means that patient received neither thrombolysis nor urgent coronary angiography. ***Data presented
as median (interquartile range). ****Invasive treatment means coronary angiography performed for STEMI. *****P values calculated by the log-rank test and
Kaplan-Meier method.
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admission, and anterior myocardial infarc-
tion. Multivessel coronary disease was a sig-
nificant risk factor for 1-year mortality in
women with diabetes. Primary PCI was sig-
nificantly associated with lower 1-year mor-
tality in women with diabetes.

CONCLUSIONSdIn the PL-ACS reg-
istry, the percentage of patients with di-
abetes among patients with STEMI

(20.5%) is comparable with the percent-
ages in other registries including type 2
diabetes, which was identified in 19–23%
of patients with ACS (2) and in 21% of
patients with STEMI in the Global Regis-
try of Acute Coronary Events (GRACE)
and the Euro Heart Survey of Acute Cor-
onary Syndromes (EHS-ACS), respec-
tively (6,9,10). The increased percentage
of type 2 diabetes in women compared

with men with coronary artery disease and
the higher proportion of women among pa-
tients with diabetes compared with patients
without diabetes were comparable with the
results of other investigators (6,7). Previous
analysis of the PL-ACS data (11) revealed
that type 2 diabetes is a significant indepen-
dent factor for in-hospital and 1-year sur-
vival among women with STEMI. Women
with diabetes had the worst early and 12-
month outcomes aftermyocardial infarction
when compared with other patient sub-
groups. Women with diabetes had un-
doubtedly worse clinical profiles, which is
in accord with the results of most of the
studies performed in patients with myocar-
dial infarction and type 2 diabetes (6,7,12–
14). The observation that the prevalence of
type 2 diabetes increases with age and then
declines, likely due to premature death as a
result of early type 2 diabetes complications
(15), is concordant with our analysis of the
age structures in women with and without
diabetes. For our population, increasingly
high prevalences of obesity and arterial hy-
pertension and decreasing rates of smoking
typically do occur with age (16–18). Sur-
prisingly, in the multivariate analysis of
women with STEMI, none of the known
risk factors except for age was a significant
predictor of mortality, irrespective of type 2
diabetes. Nonetheless, similar paradoxes
have already been reported (19–21). Taking
into account the unquestionable benefits of
reperfusion therapy for STEMI in patients
with diabetes, one of the reasons for their
poorer prognoses may be the fact that
womenwith diabetes, despite their complex
profiles, are “discriminated against” regard-
ing the use of modern medical treatments.
The registry indicated that asmany as 45.2%
of women with diabetes received only con-
servative treatment and that they were sig-
nificantly less frequently selected for
coronary angiography and pPCI. The fact
that every second woman was not offered
any reperfusion therapy likely led to signif-
icant clinical implications and resulted in the
poorer prognosis of this group. The time
delays from the onset of symptoms to ad-
mission and from admission to treatment
and hospitalization in a noncardiology
ward have been reported to be responsible
for the large discrepancy in the use of treat-
ment strategies (22–25). Against recom-
mendations, paradoxically, a less frequent
use of reperfusion therapy in patients with
diabetes was noted in many of the earlier
registries than in studies performed in the
fibrinolysis era or after the introduction of
modern invasive treatments (6,9,26,27).
Unfortunately, most of these studies did

Figure 1dOne-year mortality in women with and without diabetes and in men with diabetes.

Table 2dEarly and 12-month mortality in women with and without diabetes depending
on treatment strategy

Mortality
Women

without diabetes
Women

with diabetes P value*

Conservative treatment** 2,530 (36.7%) 1,139 (53.2%)
In-hospital 421 (16.6%) 246 (21.6%) 0.0003
30-day 536 (21.2%) 318 (27.9%) ,0.0001
6-month 683 (27.0%) 415 (36.4%) ,0.0001
12-month 746 (30.2%) 451 (39.6%) ,0.0001

Thrombolysis 548 (32.3%) 200 (47.7%)
In-hospital 81 (14.8%) 35 (17.5%) 0.36
30-day 89 (16.2%) 44 (22.0%) 0.068
6-month 105 (19.2%) 52 (26.0%) 0.042
12-month 120 (21.9%) 62 (31.0%) 0.010

pPCI 2,413 (27.3%) 801 (42.8%)
In-hospital 119 (4.9%) 80 (10.0%) ,0.0001
30-day 142 (5.9%) 89 (11.1%) ,0.0001
6-month 191 (7.9%) 127 (15.9%) ,0.0001
12-month 230 (9.5%) 137 (17.1%) ,0.0001

Data are n (%) unless otherwise stated. *P values for in-hospital mortality were calculated by the x2 test, and
the P values for 30-day, 6-month, and 12-month mortalities were calculated by the log-rank test and Kaplan-
Meier method. **Conservative treatment means that patient received neither thrombolysis nor urgent cor-
onary angiography.
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not contain separate information onwomen
with diabetes. Our multivariate analysis in-
dicated that pPCIwithin 12 h after the onset
of chest pain was an independent factor to
improve the in-hospital and long-termprog-
noses of women in general and of women
without diabetes, whereas in women with
diabetes, only 12-month survival was im-
proved. Although in many studies, reperfu-
sion therapywas equally effective in patients
with and without diabetes (12,28,29), a
worse prognosis was noted for patients
with diabetes than for subjects without di-
abetes, despite the comparable efficacy of
the therapy to restore blood flow in the
infarct-related arteries defined as TIMI grade
3 (12,27,29). In patients with diabetes, no
ST-segment resolution or low myocardial
blush grades are found significantly more
often; these indicate worse myocardial
perfusions (13,28,30). In the PL-ACS
registry, among women with STEMI
post-procedural TIMI grade 3, flow was
similar in both groups, confirming the
high direct efficacy of invasive treatment in
accordance with the above-quoted results.
Among patients without diabetes, men had
more severe coronary atherosclerosis,

whereas among patients with diabetes,
there were no significant sex-related differ-
ences. However, the presence of type 2 di-
abetes in women was associated with the
progression of atherosclerosis. A signifi-
cantly lower percentage of normal coronary
vessels and of single-vessel disease and a
higher percentage of triple-vessel disease
were noted. Themore advanced atheroscle-
rosis of women with diabetes was another
significant factor predicting a worse prog-
nosis, in accordance with the results of the
multivariate analysis. It is known that sig-
nificant lesions in vessels other than the in-
farct-related arteries lead to global left
ventricular impairment and increase the
prevalence of pulmonary edema and car-
diogenic shock (31,32). Additionally, in
the PL-ACS registry, the course of STEMI
in women with diabetes was significantly
more frequently complicated by shock,
pulmonary edema, andmore severe cardiac
injury, which are all associated with poorer
prognosis. These trends were confirmed
in a multivariate analysis showing that
Killip class 3 or 4 is the most important
predictor of in-hospital and 12-month
mortality in women with diabetes,

consistent with the findings of others
(32,33).Womenwithdiabetes significantly
more frequently had higher heart rates,
atrial fibrillation, and intraventricular con-
duction disorders, which have been shown
to be significant predictors of outcomes af-
ter myocardial infarction (34–36). Al-
though in light of the present knowledge
it may be expected that women with dia-
betes are more prone to bleeding compli-
cations, the registry showed that type 2
diabetes was associated with higher rates
of bleeding in men but not in women. This
fact may be partly accounted for by the less
frequent use of invasive strategies and clopi-
dogrel in women with diabetes. Although
patients with diabetes benefit relatively
more from the recommended pharmaco-
therapy, in practice, they frequently receive
less optimal treatment. The fact that other
registries have reported the more frequent
use of acetylsalicylic acid, b-blockers, ACE-i,
and statins in women with diabetes (6,37–
39) is promising. However, among patients
with diabetes, b-blockers and statins were
used significantly less frequently in women,
whichmay partly account for the differences
in mortality. Less frequent administration of

Table 3dMultivariate analysis of early and 12-month mortality in women and in the subgroup of women with diabetes

In-hospital mortality 12-month mortality

Odds ratio (95% CI) P value Relative risk (95% CI) P value

Women with and without diabetes
Age, per 10 years more 1.76 (1.63–1.91) ,0.0001 1.57 (1.50–1.65) ,0.0001
History of arterial hypertension 0.62 (0.53–0.72) ,0.0001 0.79 (0.72–0.87) ,0.0001
Diabetes 1.28 (1.09–1.51) 0.0024 1.22 (1.11–1.35) ,0.0001
Hypercholesterolemia 0.62 (0.53–0.73) ,0.0001 0.76 (0.69–0.84) ,0.0001
Smoking 0.54 (0.40–0.73) ,0.0001 0.71 (0.59–0.85) 0.0001
Obesity 1.12 (0.93–1.34) 0.22 1.09 (0.98–1.22) 0.11
Prior myocardial infarction 1.06 (0.87–1.3) 0.57 1.10 (0.97–1.23) 0.13
Cardiac arrest before admission 3.00 (2.18–4.14) ,0.0001 1.80 (1.49–2.16) ,0.0001
Anterior myocardial infarction 1.28 (1.10–1.48) 0.0011 1.22 (1.11–1.33) ,0.0001
Killip class 3 or 4 on admission 8.01 (6.84–9.38) ,0.0001 3.61 (3.27–3.98) ,0.0001
Multivessel disease 1.45 (1.12–1.86) 0.0042 1.66 (1.42–1.95) ,0.0001
Thrombolysis 1.11 (0.87–1.41) 0.42 0.87 (0.75–1.02) 0.091
pPCI performed up to 12 h from symptom onset 0.64 (0.53–0.77) ,0.0001 0.55 (0.48–0.61) ,0.0001

Women with diabetes
Age, per 10 years more 1.60 (1.40–1.84) ,0.0001 1.49 (1.37–1.62) ,0.0001
History of arterial hypertension 0.62 (0.48–0.82) 0.0006 0.83 (0.70–0.98) 0.027
Hypercholesterolemia 0.55 (0.43–0.71) ,0.0001 0.68 (0.58–0.80) ,0.0001
Smoking 0.59 (0.33–1.06) 0.076 0.75 (0.53–1.05) 0.095
Obesity 1.10 (0.85–1.42) 0.47 1.07 (0.91–1.25) 0.42
Prior myocardial infarction 1.19 (0.88–1.62) 0.27 1.14 (0.95–1.37) 0.16
Cardiac arrest before admission 1.68 (0.92–3.05) 0.091 1.53 (1.09–2.15) 0.015
Anterior myocardial infarction 1.32 (1.03–1.68) 0.026 1.25 (1.08–1.45) 0.0031
Killip class 3 or 4 on admission 6.28 (4.87–8.08) ,0.0001 2.80 (2.39–3.28) ,0.0001
Multivessel disease 1.24 (0.81–1.91) 0.33 1.69 (1.28–2.24) 0.0003
Thrombolysis 0.97 (0.62–1.49) 0.87 0.93 (0.72–1.21) 0.60
pPCI performed up to 12 h from symptom onset 0.78 (0.58–1.05) 0.11 0.61 (0.50–0.74) ,0.0001
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glycoprotein IIb/IIIa inhibitors and subopti-
mal use of clopidogrel could also have ama-
jor effect on the outcome. In women with
diabetes, nitrates and Ca blockers were also
excessively used, although the use of Ca
blockers is not currently recommended.
These notable disparities in treatment strat-
egies have previously been studied in detail
in our population, and no reliable explana-
tionwas given aside froma few speculations,
leading to the conclusion that women with
STEMI are generally older and have more
concomitant diseases than men. Whether
this is the only reason for their conservative
management and underuse of modern
drugs remains unknown (11).

Multivessel coronary artery disease in
patients with diabetes remains a classic
indication for coronary artery bypass
grafting (CABG). This guideline is con-
stant and sustained, even in the era of
drug-eluting stents and advanced PCI
techniques (40), regardless of the con-
tinuing discussion over the superiority
of either method of revascularization.
However, this concerns the great majority
of patients with stable angina who are
scheduled for planned procedures after
careful invasive and noninvasive assess-
ments of ischemia. In the setting of
STEMI, emergency CABG is allowed
only in cases in which the coronary anat-
omy precludes PCI success or during
which the PCI was not effective,
leaving a large amount of myocardium
at risk. In such cases, surgical revascular-
ization can be completed in the initial 4 h
(41). This is the main reason that CABG
was the most infrequent option chosen in
our study group. The disproportionate
number of patients referred for CABG
(emergent or staged) discourages us
from performing analyses of PCI versus
CABG in this group.

Our analysis has several limitations,
which may bias its conclusions. First, this
was not a randomized trial. Second, the
treatment strategies were not defined by
any protocol but were left to the discretion
of the physician, according to current
guidelines. Third, there was no routine
oral glucose tolerance testing prior to dis-
charge to identify subjects with prediabetes;
this may have resulted in an unintentional
decrease of the sample size and, therefore,
an underestimation of the observed effects.
Moreover, the registry does not include
data on the myocardial perfusion grade;
rather, we only analyzed the TIMI grade.
There was also no follow-up for the prev-
alence of contrast-induced nephropathy,
which constitutes an important but delayed

complication of invasive treatment in pa-
tients with diabetes (42).

To conclude, women with diabetes
had a worse clinical profile than women
without diabetes and men with diabetes.
The presence of type 2 diabetes was
significantly associated with more ad-
vanced atherosclerosis in the coronary
arteries. Type 2 diabetes is a significant,
independent predictor of in-hospital and
1-year mortality in women with STEMI.
The other independent factors that sig-
nificantly increased the risk of in-hospital
or 1-year mortality in women included
age, cardiogenic shock or pulmonary
edema, and anterior myocardial infarc-
tion. Although pPCI significantly im-
proved 12-month outcomes in women
with diabetes, it was used significantly
less frequently compared with women
without diabetes and men with diabetes.
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