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Do overweight patients have a better five years
prognosis after an acute myocardial infarction
treated with coronary intervention?
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Abstract

Background: Obesity and overweight alone may confer a survival benefit after myocardial infarction, independent of age,
medical care or therapy.

Aim: To evaluate the impact of body mass index (BMI) on long-term mortality in ST-segment elevation acute myocardial
infarction (STEMI) patients treated by primary angioplasty (PCI).

Methods: We prospectively studied a homogenous group of 131 patients who had suffered STEMI, and subsequently exhib-
ited a TIMI 3 flow after primary PCI. The patients (47 women, 90 men, mean age 58.3 + 10.8 years) were analysed in two
groups: Group 1 — 30 (23%) patients with BMI < 25 kg/m? and Group 2 — 101 (77%) patients with BMI = 25 kg/m?.
Results: Altogether, 19 (14.5%) patients died during the five-year follow-up period — nine out of 30 (30%) were patients with
BMI < 25 kg/m?, and ten out of 101 (10%) were patients with BMI = 25 kg/m? (p < 0.001). Individuals with BMI = 25 kg/m?
had lower five-year mortality, and this was independent of other potentially confounding variables. Area under the receiver-
operating characteristic (ROC) curves for death with respect to weight on ROC analysis was significantly different than for
a random model (p < 0.05). There were no significant differences in 30-day mortality and one-year mortality (p = 0.6517
and p = 0.3573, respectively).

Conclusions: Patients after primary angioplasty for STEMI with BMI < 25 kg/m? and patients with BMI = 25 kg/m? have no
difference in 30-day or one-year mortality, but individuals with BMI = 25 kg/m? have a better five year prognosis, and this is
independent of other potentially confounding variables.
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INTRODUCTION
Obesity is an important risk factor for the development of
diabetes, hypertension, coronary artery disease and left ven-
tricular dysfunction [1]. But in acute adverse cardiovascular
events, for example in acute myocardial infarction (AMI), obe-
se patients may have a survival benefit [2]. Previous studies in
patients undergoing elective coronary angioplasty have shown
a reduction in hospital and long-term mortality in obese pa-

tients. This phenomenon is called ‘the obesity paradox’ [1].
The significance of body mass index (BMI) has been less stu-
died in the context of primary percutaneous coronary inte-
rvention (PCI). The statement that obesity alone may confer
a survival benefit independent of age, medical care, or thera-
py is a matter of discussion [2, 3].

Obesity in the context of an AMI has been examined in
relatively short follow-up scenarios. There is only limited data
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regarding the correlation between BMI and late-occurring
mortality.

The aim of our study was to determine the association
between BMI and 30-day, one-year and five-year mortality
in patients successfully treated with primary PCI, and to as-
sess which clinical and angiographic variables were most stron-
gly predictive for death.

METHODS

Using a prospective cohort design, we studied 131 consecu-
tive patients with AMI with ST-segment elevation (STEMI),
who were referred to the catheterisation laboratory of our
hospital for emergency primary PCl between January 2000
and December 2001. The study inclusion criteria were:
1) confirmed Ml with ST-segment elevation; 2) successful pri-
mary PCl (defined as Thrombolysis in Myocardial Infarction
[TIMI] flow grade 3 and residual stenosis < 30%) within 12 h
of the onset of symptoms; and 3) informed consent obtained
from each patient. The study protocol conformed to the ethi-
cal guidelines of the 1975 Declaration of Helsinki, and was
approved by the local ethics committee.

The exclusion criteria were: 1) cardiogenic shock on ad-
mission; 2) unsuccessful primary PCl; and 3) life-limiting non-
cardiac disease. The upper age limit of the study was 75 due
to the planned long-term follow-up. The primary end-point
was all-cause mortality on five-year follow-up.

The patients were analysed as two groups: Group 1 —
patients with BMI < 25 kg/m? and Group 2 — patients with
BMI = 25 kg/m?.

Patients were treated with heparin and aspirin in the
emergency department and transferred promptly to the ca-
theterisation laboratory for mechanical reperfusion. Clopido-
grel was continued for one month in patients with stent im-
plantation.

12-lead standard ECG (with paper speed set at 25 mm/s)
was performed on admission and immediately after finishing
primary PCI.

All studies were performed using the Philips Ultrasound
System Sonos 5500, equipped for harmonic imaging with
a 3.6 MHz transducer. Left ventricular ejection fraction (LVEF)
was calculated according to the modified Simpson’s rule from
orthogonal apical long-axis projections.

In all patients, the coronary angiography and angioplasty
procedures were performed by an experienced invasive car-
diologist within 12 h of the onset of symptoms. Arterial access
was gained via the right femoral artery. Selective coronary arte-
riography and left ventriculography were performed using stan-
dard techniques. The infarct-related artery (IRA) was identified
based on coronary anatomy, regional left ventricular dysfunc-
tion and ECG changes. The angioplasty procedure was consi-
dered successful when the residual stenosis was < 30%, and
occurred in the absence of dissection and/or thrombosis. Only
bare metal stents were used. Contrast flow through the epicar-
dial vessel was graded using the standard TIMI trial flow scale
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of 0 to 3 [4]. Time to reperfusion was defined as the time from
the onset of symptoms until balloon inflation. Pharmacologi-
cal treatment in the catheterisation laboratory included intra-
venous heparin in doses related to weight.

For all patients, mortality data were obtained from the
Department of Civil Affairs and Foreigners in Podlasie Vo-
ivodship Office, at a mean follow-up period of 5.0 years
(1,779 = 416 days).

Statistical analysis
Distribution of every variable was assessed with the Kolmo-
gorov-Smirnov test. Additionally, ANOVA and the Student’s
t test, or alternatively the Mann-Whitney U test, were used
for statistical analysis where applicable. Further analysis of
correlations between non-categorical variables was performed
using Pearson and/or Spearman tests where applicable. Su-
rvival rates were displayed with Kaplan-Meier curves. Rece-
iver operating characteristic (ROC) curves were used to as-
sess the value of weight in prediction of death in the long
term observation. Multivariate logistic regression was used to
test associations between variables and outcomes. When di-
stribution for variables is normal, final data is expressed as me-
ans and standard deviations (SD). Categorical variables are pre-
sented as the relative frequencies, with the actual number of
patients given in brackets. These variables were assessed using
the x? test. A p value of less than 0.05 was considered as stati-
stically significant. Statistical analyses were performed with Sta-
tistica 9.0 for Windows (StatSoft, Inc. Tulsa, OK, USA, 2009).

RESULTS

A total of 131 patients (41 women, 90 men, mean age 58.3 +
+ 10.8 years) were enrolled into the study. The patients were
analysed as two groups: Group 1T — 30 (23%) patients with
BMI < 25 kg/m? and Group 2 — 101 (77%) patients with
BMI = 25 kg/m?. The mean value of BMI in the group with
BMI < 25 kg/m? was 22.59 + 1.72, while the mean value
in the group with BMI = 25 kg/m? was 29.25 + 3.24 (p <
< 0.0001). In our whole population, there were four under-
weight patients. Demographic, laboratory data and haemo-
dynamic parameters are set out in Table 1. Patients with BMI
= 25 kg/m? were younger than those with BMI < 25 kg/m?.
Mean sex distribution, heart rate and blood pressure, Killip-
-Kimball class, LVEF on echocardiography, and CK-MB levels
were similar in both groups. There were no significant diffe-
rences in the prevalence of anterior MI (Table 1). Mean BMI
was 22.6 + 1.7 in the Group 1 and 29.3 = 3.2 in the Group 2
(p < 0.001). There were 36 obese individuals in the group
with BMI = 25 kg/m?, which is 27.6% of the whole popula-
tion and 35.6% of the subgroup.

There were no significant differences in the use of aspi-
rin, clopidogrel, ACE-inhibitors, beta-blockers and statins in
either of the two groups (Table 1). We did not find any signi-
ficant differences in drug dosing. Furthermore, the mean ‘pain-
-to-balloon’ time was similar in both groups (244 = 97 vs.
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Table 1. Clinical and laboratory characteristics of the population according to body mass index (BMI)

BMI < 25 (n = 30)

Mean %
Male sex 73
Age [years] 62.2
Body weight on admission [kg] 64.2
Height [cm] 168.2
Killip class on admission 1.30
History of hypertension 20
History of diabetes mellitus type 2 10
History of hypercholesterolaemia 43
Smoking 77
Family history of cardiovascular events 17
‘Pain-to-balloon’ time [min] 244
Stentimplantation during hospitalisation 47
Heart rate on admission 74.2
LVEF on admission 445
SBP on admission [mm Hg] 142.6
DBP on admission [mm Hg] 90.2
Previous Ml 6
Previous anterior Ml 30
Previous inferior MI 60
Previous lateral MI 7
Previous posterior Ml 7
Acetylsalicylic acid on discharge 100
Beta-blockers on discharge 97
ACE-inhibitors on discharge 70
Statins on discharge 47
Clopidogrel on discharge 77
Creatinine [mg/dL] 1.1
Glomerular filtration rate [mL/min/1.73 m?] 78.2
Phosphocreatine (CK) [IU] 319.1
Cardiac fraction of phosphocreatine (CK-MB) [IU] 483
Urea [mg/dL] 39.1
Glycaemia on admission [mg/dL] 128.8
Total cholesterol [mg/dL] 197.9
LDL-cholesterol [mg/dL] 128.7
HDL-cholesterol [mg/dL] 44.6
Triglycerides [mg/dL] 126.9

BMI = 25 (n = 101) P
SD Mean % SD
- 67 - 0.5369
9.4 57.5 1.1 0.0366
9.0 82.1 11.6 0.0000
8.4 167.4 8.0 0.6435
0.47 1.50 0.66 0.1141
- 55 - 0.0005
- 24 - 0.1033
_ 36 - 0.4485
- 57 - 0.0574
- 29 - 0.1890
91 253 134 0.7320
- 49 - 0.8601
8.9 76.1 14.6 0.5218
8.3 46.6 8.2 0.2382
234 141.6 27.3 0.3655
14.4 88.9 18.0 0.7164
- 7 - 0.1384
- 35 - 0.6387
- 63 - 0.7403
- 19 - 0.1130
- 3 - 0.3573
- 100 - -
- ) - 0.2581
- 65 - 0.6149
- 49 - 0.7250
- 72 - 0.1088
0.4 1.0 0.2 0.0878
233 83.1 254 0.0897
253.0 422.5 880.9 0.5348
33.9 51.6 85.8 0.8397
13.4 383 12.0 0.7460
40.5 149.6 58.1 0.0915
46.6 204.5 35.6 0.4396
42.5 130.0 31.2 0.8729
11.9 43.7 15.3 0.8066
62.3 151.8 76.8 0.1297

LVEF — left ventricular ejection fraction; SBP — systolic blood pressure; DBP — diastolic blood pressure; Ml — myocardial infarction; ACE — angioten-
sin converting enzyme; LDL — low-density lipoprotein; HDL — high-density lipoprotein

253 % 134 min, p = 0.732). The angiographic extent of co-
ronary artery disease was also similar. There were no signi-
ficant differences in the number of stents implanted per pa-
tient. Moreover, the TIMI 0 flow in IRA before PCI was al-
most the same in both groups, as shown in Table 2.
Altogether, 19 (14.5 %) patients died during the five-year
follow-up period — nine out of 30 (30%) were patients with
BMI < 25 kg/m?, and ten out of 101 (10%) were patients
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with BMI = 25 kg/m? (p < 0.001), as illustrated in Figure 1.
Mortality in patients with BMI = 30 kg/m? was 11%. There
were no significant differences between the groups when it
came to 30-day mortality and one-year mortality (p = 0.6517
and p = 0.3573, respectively). Individuals with BMI = 25 kg/m?
had lower five-year mortality compared to the patients with
BMI < 25 kg/m?, and this was independent of other poten-
tially confounding variables (Table 3, Fig. 1). Kaplan-Meier
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Table 2. Angiographic characteristics of the population according to body mass index (BMI)

BMI < 25 (n = 30)

Mean %
LAD as IRA 33
Cx/MA as IRA 17
RCA as IRA 50
% of stenosis of IRA before PCl 98.52
% of stenosis of IRA after PCl 5.17
TIMI before PCl 0.97
Proximal location of stenosis 44
Medial location of stenosis 36
Distal location of stenosis 20
Diameter of balloon 3.11
Length of balloon 19.54
Max. pressure in balloon 7.50
Use of stent 47
Number of stents 1.14
Diameter of stent 332
Length of stent 17.57
Max. pressure in stent 14.31
LAD stenosis apart from IRA 27
C¥/MA stenosis apart from IRA 20
RCA stenosis apart from IRA 13
Number of vessels with stenosis apart from IRA 0.56

BMI = 25 (n = 101) P
SD Mean % SD
40 0.5141
17 0.9897
44 0.6447
2.46 97.86 9.96 0.7264
10.22 3.61 6.79 0.3366
1.21 0.76 1.14 0.4061
56 0.2095
35 0.8947
9 0.0608
0.35 324 0.33 0.0706
1.65 20.65 2.31 0.0237
1.27 7.94 2.36 0.3650
49 0.8601
0.36 1.02 0.14 0.0592
0.37 3.19 0.35 0.2411
4.82 17.54 4.07 0.9817
1.55 15.38 2.47 0.1455
28 0.7474
30 0.3161
18 0.3089
0.58 0.85 0.72 0.0545

LAD — left anterior descending coronary artery; Cx — circumflex coronary artery; MA — marginal artery; RCA — right coronary artery;
IRA — infarct-related coronary artery; PCl — percutaneous coronary intervention

curve displaying survival according to the BMI is shown in
Figure 2, with BMI used as a continuous value.

A number of predictive variables such as age (p = 0.002),
Killip class (p = 0.003), LVEF (p = 0.001), and BMI (p =
= 0.029) were found to strongly correlate with all-cause five-
-year mortality when a single value analysis was carried out. After
multivariate logistic regression analysis, adjusted for confoun-
ding variables, only age, Killip class, LVEF, and BMI = 25 kg/m?
were independently associated with death, as presented in
Table 4.

Area under the ROC curves for death with respect to the
weight on ROC analysis was significantly different than for
a random model (p < 0.05; Fig. 3).

DISCUSSION
Recent years have witnessed lively discussion in the literature
as to the influence of BMI on mortality after MI. Our study
aims to shed new light on the fact that actual higher weight is
associated with significantly lower mortality in the context of
an extended follow-up. The longest follow-up in the literatu-
re focused on BMl is 3.8 years after a primary PCI, but in that
instance TIMI flow < 3 was not an exclusion criterion. We
believe that our findings are made all the more interesting
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35%
p = 0.006 W BMI < 25 (n = 30)

30% E BMI = 25 (n = 101)

1-years follow-up 30-days follow-up

5-years follow-up

Figure 1. Body mass index (BMI) and mortality during observation

through the use of a homogenous group of patients with TIMI
3 flow after primary PCL. In a few studies, the authors have
emphasised that obese patients are more frequently treated
invasively, and that this is the real explanation of the better
prognosis. This factor was eliminated in our study, as well as
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Figure 2. Kaplan-Meier curves displaying cumulative proportion
of survival according to body mass index (BMI)
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Figure 3. Area under the receiver-operating characteristic
curves for death with respect to weight. Area under the curve is
significantly different to a random model (p < 0.05)

Table 3. Body mass index (BMI) and mortality during five-year observation

BMI < 25 (n = 30)

BMI = 25 (n = 101)

Five-year follow-up 9 (30%)
One-year follow-up 2 (7%)
30-day follow-up 1 (3%)

10 (10%) 0.0058
3(3%) 0.3573
2 (2%) 0.6517

Table 4. Risk factors of death on five-year follow-up in multivariate analysis

Odds ratio Cl1-95.00% Cl +95.00%
Age [years] 0.01 0.00001 0.01048 0.0496
Killip class 0.09 -0.00142 0.19138 0.0534
Left ventricular ejection fraction -0.01 -0.01718 -0.00336 0.0039
Body mass index = 25 -0.19 -0.32526 —0.05615 0.0058

the influence of pharmacological treatment, which was al-
most identical in both analysed subgroups.

Some authors have shown that overweight and obesi-
ty is associated with classical risk factors but BMI does not
influence in-hospital, six-month and one-year mortality
after MI [5, 6]. According to Hadi et al. [7], in-hospital
mortality is comparable in normal weight and obese indi-
viduals with STEMI; moreover, patients with obesity are
more likely to have recurrent ischaemia and major ble-
eding complications.

Other authors have shown that overweight patients have
a better prognosis after primary PCI, but this is dependent on
various potentially confounding variables [3]. A Japanese gro-
up indicated that the paradoxical survival associated with
obesity was largely explained by the younger age of obese
patients [8]. Janssen [9] even suggested that a BMI cut-off point
of 25 kg/m? might be too restrictive for the elderly.
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Nigam et al. [10] showed that overweight and obese in-
dividuals are protected from in-hospital death. ‘The obesity
paradox’ could also be explained by fewernon-cardiovascu-
lar comorbidities. In a Korean population, the investigators
underlined better use of medical treatment and haemodyna-
mic stability [11]. Lower mortality could also be attributable
to better renal function and fewer anterior infarctions [12].

Interestingly, although obese patients have a higher inci-
dence of hypertension, diabetes, and hyperlipidaemia, the
angiographic extent of coronary artery disease is similar among
the BMI groups [13]. Lower long-term mortality in obese pa-
tients remains significant after adjusting for confounding pro-
gnostic factors including coronary status and left ventricular
function [13]. Similar results were also shown according to
different kinds of acute coronary syndromes [14, 15], even
after adjustment for age, left ventricular dimensions, contrac-
tile efficiency or number of akinetic segments [16, 17].
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It seems that the relationship between BMI and mortali-
ty is U-shaped, with the highest mortality in underweight and
obese class Il (BMI > 40 kg/m?), but the lowest in the other
BMI classes [18, 19]. Romero-Corral et al. [20] in a systema-
tic review based on 40 studies with over 250,000 patients
with 3.8 years follow-up found that obese patients had no
increased risk for total mortality or cardiovascular mortality,
probably due to the lack of discriminatory power of BMI to
differentiate between body fat and lean mass.

In our study, we concentrated on all-cause mortality be-
cause our data was drawn from the Polish population registry
at the Ministry of the Interior and Administration Affairs, and
as such was not specific for cause of death. In the baseline
patients’ characteristics there were no significant differences
concerning the risk of cancer. Thus the risk of death from
non-cardiac reasons such as cancer and accidents was com-
parable according to statistical methods. All-cause mortality
is also a widely used clinical parameter in the assessment of
the late results of PCI [21].

What then is the exact explanation of lower mortality in
overweight AMI patients? The findings of the MADIT-II trial sug-
gest an independent inverse association between BMI values and
the risk of sudden cardiac death, which is very frequent in pe-
ople after AMI especially with left ventricular dysfunction [22].

In addition, overweight and obese patients with AMI or
unstable angina are more likely to receive aspirin, beta-bloc-
kers, inhibitors of the rennin—angiotensin system, and lipid-
-lowering agents, and are also more likely to undergo cardiac
catheterisation, PCI, and coronary artery bypass graft (CABG)
[23]. Neurohormonal blockade which may attenuate the re-
lationship between high BMI and increased mortality risk can
also partly explain ‘the obesity paradox’ [24].

Endogenous cannabinoids, potent vasodilators which are
upregulated in obese patients, might have important protec-
tive cardiovascular effects [25-27]. Endocannabinoid recep-
tor agonists exert a cardioprotective effect in ischaemia —
reperfusion models with a delay in the formation of necrotic
zones and an improved cardiac resistance to malignant arr-
hythmias and sudden cardiac death [13, 26, 28]. Excess tri-
glyceride content in heart tissue including areas of healed Ml
might also influence the vulnerability to ventricular arrhyth-
mias in obese compared to normal weight patients [29].

It has also been suggested that the protective effect of
obesity may be due to larger overall vessel size [23, 30]. Inte-
restingly, a significant decrease in the rate of transfusion, po-
tentially a surrogate for procedural complications, has been
noted as BMI increases [19]. Modern advances in technology
such as the use of the radial access approach and the intro-
duction of vascular closure devices explain the high rate of
invasive procedures in obese patients [19].

Furthermore, underweight patients have the highest rate
of post-PCl complications, including emergency CABG or
vascular injury [31]. The increased rate of adverse events co-

uld also be due to overdosed anticoagulants, increased she-
ath-to-artery size ratio that can lead to increased vascular in-
jury, smaller coronary diameter, and increased rates of seve-
re non-cardiac systemic illness.

Our analysis, unlike many previous studies [32, 33], was
adjusted for many important factors. After adjustment for
confounders such as age, LVEF, the rate of anterior Ml, and
pharmacological treatment, we found that the patients with
BMI = 25 kg/m? after STEMI had lower mortality than nor-
mal weight patients on five-year follow-up.

No difference between the analysed groups in 30-day
and one-year mortality, and yet a significant difference after
five years, could be associated with a higher rate of heart fa-
ilure after AMI on very long-term follow-ups. Patients with
heart failure show elevated serum levels of TNF-alpha and
leptin and its soluble receptor which may participate in the
catabolic state leading to the development of cardiac cache-
xia in the course of heart failure [34].

Other possible underlying mechanisms of ‘the obesity
paradox’ remain to be investigated.

Limitations of the study
The main limitation of our study was the relatively small gro-
up of investigated patients. Although obesity may have diffe-
rent prognostic implications than overweight, with such a sam-
ple size, formation of another group than a group with BMI
< 25 kg/m? and BMI = 25 kg/m? would make no sense.

We did not assess waist circumference, which is consi-
dered more reliable than BMI by some investigators [35]. We
were unable to collect data about weight gain and weight
loss during the five-year follow-up, although we are aware
that weight loss of > 5% remains a significant risk factor for
death [36]. The results of this study cannot be applied to pa-
tients with cardiogenic shock, who were excluded from the
study. There was a low percentage of patients with stent im-
plantation. This is a consequence of the very long follow-up,
as the patients were treated according to the guidelines that
were recommended at that time.

Unfortunately, we were not able to obtain the reasons
for deaths in our patients. The registry at the Ministry of the
Interior and Administration Affairs used as a source of infor-
mation does not provide data regarding the reason for death.

Nevertheless, the limitations of our study are the price
one must accept when investigating a long-term follow-up.

CONCLUSIONS

Patients after primary angioplasty for STEMI with BMI < 25 kg/m?
and patients with BMI = 25 kg/m? have no difference in hospital
and one-year mortality, but individuals with BMI = 25 kg/m?
have a better five-year prognosis, and this finding is independent
of other potentially confounding variables. The relation betwe-
en obesity and long-term prognosis after STEMI should be fur-
ther assessed in larger population-based cohort studies.
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Czy pacjenci z nadwaga po zawale serca
leczonym inwazyjnie majq lepsze rokowanie
w 5-letniej obserwacji?

Anna Tomaszuk-Kazberuk!, Marcin Kozuch?, Jolanta Matyszko?, Hanna Bachérzewska-Gajewska?,
Urszula Kosacka', Stawomir DobrzyckiZ, Wtodzimierz J. Musiat!
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Streszczenie

Wstep: Otytos¢ i nadwaga moga wplywac na przezycie pacjentéw po zawale serca niezaleznie od wieku i sposobu leczenia.

Cel: Celem pracy byfa ocena wptywu wskaznika masy ciata (BMI) na dfugoterminowe przezycie u pacjentéw z zawatem
serca z uniesieniem odcinka ST (STEMI) leczonych pierwotng plastyka wiericowa (PCI).

Metody: W pracy prospektywnej oceniono homogenna grupe ztozona ze 131 pacjentéw, ze STEMI oraz przeptywem TIMI 3
po PCI. Dane pacjentéw (41 kobiet, 90 mezczyzn, sredni wiek 58,3 + 10,8 roku) analizowano w 2 grupach: Grupa 1 — 30 (23%)
0s6b z BMI < 25 kg/m? oraz Grupa 2 — 101 (77%) os6b z BMI = 25 kg/m?.

Wyniki: tacznie w czasie 5-letniej obserwacji 19 (14,5%) pacjentéw zmarto — 9 z 30 (30%) z grupy 1 oraz 10 z 101 (10%)
z grupy 2 (p < 0,001). Chorzy z BMI = 25 kg/m? charakteryzowali sie mniejsza Smiertelnoscia 5-letnia i byto to niezalezne
od innych czynnikéw. Pole pod krzywa w analizie ROC dotyczace wystepowania zgonéw w zaleznosci od BMI byto istotnie
rézne niz pole pod krzywa dla przypadkowego modelu (p < 0,05). Nie zaobserwowano istotnych statystycznie r6znic w Smier-
telnosci 30-dniowej i rocznej (p = 0,6517 i p = 0,3573, odpowiednio).

Whioski: Nie stwierdzono réznic w $miertelnosci 30-dniowej i rocznej miedzy pacjentami ze STEMI leczonymi za po-
moca PCl z BMI < 25 kg/m? oraz chorymi z BMI = 25 kg/m?. Natomiast osoby z BMI = 25 kg/m? charakteryzowatly sie
lepszym 5-letnim przezyciem i bylo to niezalezne od innych czynnikéw.

Stowa kluczowe: zawat serca z uniesieniem odcinka ST, przezskérna interwencja wieficowa, otytos¢, Smiertelnos¢
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