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Abstract

Introduction: Gender-specific issues regarding ST-segment elevation (STEMI)
and non-ST-segment elevation myocardial infarction (NSTEMI) due to un-
protected left main coronary artery (ULMCA) disease were not sufficiently
studied. We assessed the value of STEMI/NSTEMI initial classification on the
management of men and women with acute MI due to critical stenosis or
occlusion of the ULMCA.

Material and methods: The study group consisted of 643 consecutive pa-
tients with acute MI with the ULMCA as the infarct-related artery. Data de-
rive from an ongoing, nationwide, multicenter, prospective, observational
registry.

Results: Isolated ULMCA disease was more frequent in women and mul-
tivessel disease was more frequent in men in the NSTEMI group. The in-
cidence of cardiogenic shock or pulmonary edema and cardiac arrest was
higher in the STEMI group. Totally occluded ULMCA was more frequent in
the STEMI group. Although the majority of patients underwent percutaneous
coronary intervention (PCl), it was less frequently used in NSTEMI women
and NSTEMI men. Although in-hospital and long-term mortality rates were
higher in the STEMI group, there were no gender-related differences within
groups. The initial ST-segment elevation was an independent predictor of
in-hospital (OR=2.37,95% Cl: 1.14-4.91, p = 0.02) and 12-month (OR = 1.52,
95% Cl: 1.01-2.27, p = 0.045) mortality.

Conclusions: There were no gender-related differences in the management
within the STEMI or NSTEMI group. Although acute myocardial infarction
due to ULMCA disease is associated with high mortality in both genders,
STEMI was a negative prognostic factor of in-hospital and 12-month mortali-
ty. Despite poor baseline characteristics and clinical presentation in women,
female gender itself did not influence mortality.

Key words: myocardial infarction, ST-segment, left main, gender, women.

Introduction

The unprotected left main coronary artery (ULMCA) supplies up to
75-100% of left ventricular mass depending on the dominance type [1].
For that reason acute non-ST-segment elevation (NSTEMI) or ST-seg-
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ment elevation (STEMI) myocardial infarction due
to critical stenosis or abrupt occlusion of the UL-
MCA is a catastrophic situation with a very high
in-hospital and long-term mortality [2]. Many
cases are never reported because of pre-hospital
death. Although coronary artery bypass grafting
(CABG) remains a class | recommendation for
LM revascularization in European and American
guidelines, percutaneous coronary intervention
(PCl) is becoming an attractive option in patients
with acute myocardial infarction and ULMCA as
an infarct-related artery, especially when in car-
diogenic shock [3, 4]. Advances in devices and
adjunctive pharmacotherapy make PCl of the
ULMCA feasible and with at least non-inferior re-
sults to CABG [5-7]. Although electrocardiography
is not a highly specific method for the diagnosis of
myocardial infarction due to ULMCA disease, the
primary results of our registry suggest that STEMI
(vs. NSTEMI) remains an independent predictor
of in-hospital and 12-month mortality [8]. Sever-
al lines of evidence indicate that not all patients
with severe ULMCA disease develop ECG chang-
es before a hemodynamic collapse. In those who
present with ST-segment abnormalities an aVR
lead is one of high specificity and sensitivity for
ULMCA disease, especially when ST-elevation is
higher than in the V1 lead, which correlates with
mortality and hemodynamic deterioration [9, 10].
Mahajan et al. reported that differences in ST-seg-
ment deviations in the V1 and V6 leads are even
more specific for predicting ULMCA disease than
the aVR lead itself [11].

An initial diagnosis of STEMI or NSTEMI is cru-
cial for determining the patients’ flow and fur-
ther management. Gender-specific issues were
precisely analyzed in our country both for STEMI
and NSTEMI patients [12, 13], but data on the pa-
tients’ management in acute Ml and the ULMCA
as an infarct-related artery are scarce. The aim of
our study was to assess whether the initial clas-
sification of STEMI vs. NSTEMI and the classifica-
tion-related therapeutic approach influence mor-
tality in men and women with acute myocardial
infarction due to critical stenosis or occlusion of
the ULMCA.

Material and methods

The principles of our registry (PL-ACS) have been
reported elsewhere [14]. Briefly, this is an ongoing,
nationwide, multicenter, prospective, observation-
al mandatory registry of all consecutive acute
coronary syndrome (ACS) cases in Poland. So far,
there are over 500 000 cases recorded. The study
group consisted of 643 consecutive patients hos-
pitalized during three years (from October 2003 to
August 2006) with acute MI with ULMCA as the in-
farct-related artery (IRA) defined as stenosis over

50% or total occlusion. Cases with IRA other than
ULMCA but with significant ULMCA disease were
excluded from the analysis. Basic clinical charac-
teristics, treatment strategy and prognosis for the
entire population with ULMCA-related MI were re-
ported previously [8]. Subjects were divided into
STEMI and NSTEMI groups and into females and
males within each group. Data analyzed included
information from patients’ history, coronary risk
factor profile, clinical presentation, therapeutic
approach and adjunctive treatment. The primary
end-points were in-hospital, 30-day, 6-month and
12-month mortality. Mortality data were obtained
for all subjects included from the governments’
official mortality records.

Statistical analysis

Variables were expressed as mean + standard
deviation, counts and percentages or median
and interquartile ranges as appropriate. The sig-
nificance between groups was tested using Stu-
dent’s t-test, the Mann-Whitney U test or Krus-
kal-Wallis ANOVA test depending on normality as
well as homogeneity of variances tested by the
F test. Categorical variables were tested by the
x? test. Follow-up mortality was analyzed using
the Kaplan-Meier method for multiple-group com-
parisons. A two-sided p-value < 0.05 was consid-
ered significant. For all calculations, Statistica 7.1
software (StatSoft, Inc., Tulsa, OK, USA) was used.

Results

ST-segment elevation myocardial infarction
patients were on average 4 years younger than
NSTEMI patients (p < 0.0001) and less frequently
developed arterial hypertension (60.0% vs. 73.4%;
p < 0.0003). Women with STEMI more often were
smokers than women with NSTEMI, whereas
NSTEMI men more often than STEMI men had
a previous myocardial infarction (Table I). While
there was no difference between genders in the
extent of the disease in the STEMI group, an iso-
lated ULMCA disease was more frequent in wom-
en and multivessel disease was more frequent in
men in the NSTEMI group. The incidence of cardio-
genic shock or pulmonary edema, activity of myo-
cardial isoenzyme of creatine phosphokinase, car-
diac arrest and larger extent of the coronary artery
disease were higher in the STEMI group (Table II).

There were no differences in medication be-
tween STEMI men and women. The NSTEMI wom-
en slightly less frequently received nitrates as
compared with NSTEMI men (47.9% vs. 60.3%;
p < 0.038). ST-segment elevation myocardial in-
farction patients, both men and women, as com-
pared with NSTEMI patients significantly less fre-
quently received low molecular weight heparins,

1198

Arch Med Sci 6, December / 2015



Acute myocardial infarction due to left main coronary artery disease in men and women: does ST-segment elevation matter?

B-blockers, calcium channel antagonists, angio-
tensin-converting enzyme inhibitors and statins
(data not shown).

Both males and females in the STEMI group
presented more frequently with totally occluded
ULMCA. Although the majority of patients under-
went PCl, it was less frequently used in NSTEMI
women and NSTEMI men. Similarly, the use of
glycoprotein IIb/llla inhibitors in the NSTEMI sub-
groups was lower (Table I11).

The complication rate was very low. Only re-
peat NSTEMI and unstable angina were more
frequent in the NSTEMI group, both in females
and in males (Table IV). Treatment outcomes
were similar for both genders, with a high rate of
post-procedural TIMI 3 flow (Table IV). In-hospital
and long-term mortality rates were higher in the
STEMI vs. NSTEMI group (in-hospital: 27.2% vs.
10.4%, p < 0.0001; 12-month: 38.4% vs. 24.6%,
p < 0.0001) [8]. There were no differences in mor-
tality between genders within the STEMI and
NSTEMI groups in all patients and subgroups
treated medically and invasively. However, in pa-
tients who underwent a conservative strategy and
in those treated invasively significant differences
were noticeable in favor of NSTEMI (Table V). As
we have previously reported [8], together with car-
diogenic shock, pulmonary edema and advanced
age, initial ST-elevation on ECG was an indepen-
dent predictor of in-hospital (OR = 2.37, 95% ClI:
1.14-4.91, p = 0.02) and 12-month (OR = 1.52,
95% Cl: 1.01-2.27, p = 0.045) mortality.

Discussion

Despite the increasing number of reports on
primary angioplasty in the unprotected left main
coronary artery, CABG remains the preferred treat-
ment option for patients with this localization of
the lesion. Both American and European cardiac
societies recommend the quickest possible reca-
nalization of acutely occluded vessels in patients
with acute MI (level IA recommendation). It is in-
teresting that most clinical trials evaluating out-
comes of left main coronary artery angioplasty as
compared with other therapies exclude patients
with acute coronary syndromes. Only large reg-
istries such as GRACE [15], the meta-analysis by
Lee et al. [16] and the present study have taken
into account the physician’s approach to a serious
medical condition such as acute coronary syn-
drome due to significant left main coronary artery
stenosis. Even in one of the recent large random-
ized studies, the SYNTAX trial comparing coronary
angioplasty and coronary artery bypass grafting
in patients with triple vessel disease or left main
coronary artery disease, myocardial infarction was
an exclusion criterion [17]. This may cause unnec-
essary hesitation when an interventional cardiolo-

Table 1. Risk factor profile

Value of p

NSTEMI, n (%)

STEMI, n (%)

Variable

Value of p Female Male All

Male
242 (71.6)

Female
96 (28.4)

Value of p
70.4 £11.2

Male
217 (71.2)
62.2 +10.2
91 (41.9)
122 (56.2)
53 (24.4)
88 (40.6)

Female

88 (28.9)
67.4 £13.3
58 (65.9)
61 (69.3)
28 (31.8)
45 (51.1)
22 (25)
23 (26.1)

N (%)

0.0001
0.0002
0.0003

66.5+11.4 0.0038 0.068 0.0001
0.021

144 (59.5)

0.0003
0.0002
0.034

0.

Age [years]

0.0002
0.0007

0.30
0.17
0.95
0.88
0.048

70 (72.9)
75 (78.1)
31 (32.3)

Age > 65 years

0.21
0.011

173 (71.5)

Arterial hypertension

0.31
0.31
0.079

0.19
0.19
0.30
0.51
0.0033

47 (19.4)
113 (46.7)

19

Diabetes

0.58
0.0001
0.0002

48 (50)
13 (13.5)
27 (28.1)

0.091

Hypercholesterolemia

89 (36.8)
28 (11.6)
81 (33.5)
12 (5)
21 (8.7)

0.0069
0.0002
0.41
0.66

0 (41.5)

21(9.7)
46 (21.2)

Smoking

0.51
0.001

0.76
0.14
0.092

BMI > 30 kg/m?

Prior MI

0.18
0.40
0.68

25 (26)
7 (7.3)
7 (7.3)

15 (17)
1(1.1)

4 (4.5) 0.92
Resulted presented as n (%) or mean + SD. BMI — Body mass index, Ml — myocardial infarction, PCI — percutaneous coronary intervention, CABG — coronary artery bypass grafting.

0.053

0.23
0.13

6 (2.8)
11 (5.1)

Prior PCI

0.088

0.43

Prior CABG
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gist sees such a patient, being aware of increased
risk for the patient on the one hand and bearing
in mind mandatory guidelines on the other. Leav-
ing the vessel occluded in patients evolving with
cardiogenic shock is unlikely. However, it is a dif-
ferent situation when the patient is in a satisfac-
tory clinical condition despite critical LM stenosis
and manifestations of acute coronary syndrome.
The commonly used scores such as EuroSCORE
and Parsonnet evaluate cardiac operative risk and
encourage interventional cardiologists to perform
PCl — the higher the operative risk, the easier is
the decision to perform coronary angioplasty.
Other scores used in multicenter studies of acute
coronary syndromes such as GRACE and the
SYNTAX Score lead to similar decisions [15, 18,
19]. The higher the score, the higher is the opera-
tive risk and the more difficult it is to make a deci-
sion, both for interventional cardiologists and car-
diac surgeons. Unfortunately, none of the scores
include ST-segment deviation. Although the defi-
nition of myocardial infarction has been extended
to include all patients who present with myocardi-
al necrosis biomarkers, STEMI most frequently de-
velops in subjects with total vessel occlusion with
TIMI flow grade 0/1. The majority of these pa-
tients also have such complications as cardiogenic
shock and/or cardiac arrest. The utility of initial
classification of STEMI vs. NSTEMI in the context
of ULMCA disease has been thoroughly studied in
terms of both clinical outcomes [20] and identify-
ing the culprit lesion [21]. In our study it was clear-
ly demonstrated that patients presenting with the
STEMI pattern have shorter onset-to-door times
and are more frequently treated invasively (both
PCl and/or CABG). However, treatment allocation
(PCI vs. CABG) is often based on the TIMI flow
grade, and STEMI patients have a better chance
forimmediate revascularization regardless of their
condition [22]. Furthermore, STEMI is associated
with isolated LM stenosis in contrast to NSTEMI,
which occurs in patients with multivessel disease.
Another interesting fact about the present study is
age. Patients with STEMI were younger than those
with NSTEMI. In general, STEMI patients had few-
er comorbidities than NSTEMI subjects. The rea-
sons for this difference can be related to factors
initiating the development of collaterals, allowing
quick opening of coronary collaterals and protec-
tion of blood flow beyond the occluded segment.
Available registries reflect this approach. Most
STEMI patients were treated by means of coronary
angioplasty. Montalescot et al. analyzed data from
the GRACE registry and made interesting observa-
tions. During the data collection period from 2000
to 2007 there was a shift from coronary artery
bypass grafting towards coronary angioplasty per-
formed in patients with acute coronary syndrome
caused by critical LM stenosis (in 2004/2005) [23].

Most investigators emphasize the fact of quick
and total restoration of blood flow after LM stent-
ing. Also in the present study TIMI flow grade 2
and 3 was achieved in over 90% of patients under-
going PCl, which was performed in almost 80% of
STEMI and in 47% of NSTEMI patients, in contrast
to CABG performed in 3.9% and 7.4% of patients,
respectively. Time to flow restoration depended
largely on time to admission. In our study, STEMI
patients were admitted earlier than their NSTEMI
counterparts. The selection process for CABG is
different. Analysis of the GRACE registry showed
that PCl was performed on the day of admission
and the time to recanalization did not exceed 24 h,
whereas the mean selection time for CABG was
4.5 days.

Despite well-documented female sex-related
discrepancies in the presentation, management,
clinical course and outcomes in patients with
STEMI or NSTEMI in the general population [12,
13], in the elderly [24] and in the young [25], in
the present study we did not find any significant
male-favoring difference. This is a surprising find-
ing, leading to the conclusion that the deleterious
impact of the ULMCA-related myocardial infarc-
tion on mortality is the greatest of all known risk
factors. Whereas gender-related differences did
not matter in the present study, we were able to
demonstrate that patients with STEMI had greater
mortality regardless of the modality of treatment.
Initial classification of STEMI vs. NSTEMI allowed
us to identify patients at high risk.

Our database is not free of flaws typical for
other registries. Although data collection and
case reporting are mandatory, we had no impact
on data integrity. Moreover, the discrimination of
ULMCA stenosis severity and each therapeutic
decision were operator-dependent. Our registry
did not allow us to collect data on the lesion lo-
cation and complexity (i.e. ostial vs. bifurcation)
or stenting strategy. Neither vascular access site
selection nor any sophisticated parameters were
considered, although they are also known to im-
pact the mortality, as it has been recently reported
[26, 27]. Mortality data, although obtained for all
cases included, did not distinguish between car-
diovascular and all-cause mortality. No follow-up
data regarding post-discharge patient compliance
or repeat hospitalizations and revascularization
are available. Therefore, extrapolation of our re-
sults must be done with caution.

In conclusion, there were no gender-related dif-
ferences in the management within the STEMI or
NSTEMI group. Although acute myocardial infarc-
tion due to ULMCA critical stenosis or occlusion
is associated with high mortality in both genders,
STEMI was a negative prognostic factor of in-hos-
pital and 12-month mortality. In the STEMI group,
mortality was greater regardless of treatment
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strategy. Despite poor baseline characteristics and
clinical presentation in women, female gender it-
self did not influence mortality.
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