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Introduction and objectives. Although traditionally an
elevated white blood cell count (WBC), an indicator of
systemic inflammation, has been accepted as part of the
healing response following acute myocardial infarction
(AMI), it has frequently been shown to be a predictor of
adverse cardiovascular events. The present study was
designed to assess the association between WBC and
long-term mortality in AMI patients either with ST-seg-
ment elevation (STEMI) or without ST-segment elevation
(non-STEMI).

Patients and method. The study included 1118 conse-
cutive patients who were admitted with the diagnosis of
AMI: 569 non-STEMI and 549 STEMI. The WBC was me-
asured in the 24 hours following admission. Patients were
divided into 3 groups: WBC1 (count, <10x102 cells/mL),
WBC2 (count, 10-14.9x10° cells/mL), and WBC3 (count,
>15x102 cells/mL). All-cause mortality was recorded du-
ring a median follow-up period of 10+2 months. The rela-
tionship between WBC and mortality was assessed by
Cox regression analysis for both types of AMI.

Results. Long-term mortality during follow-up was
18.5% in non-STEMI patients and 19.9% in STEMI pa-
tients. In non-STEMI patients, the adjusted hazard ratios
for those in the WBC3 and WBC2 groups compared with
those in the WBC1 group were 2.07 (1.08-3.94; P=.027)
and 1.61 (1.03-2.51; P=.036), respectively. The corres-
ponding figures in STEMI patients were 2.07 (1.13-3.76;
P=.017) and 2.22 (1.35-3.63; P=.002), respectively.

Conclusions. WBC on admission was an independent
predictor of long-term mortality in both non-STEMI and
STEMI patients.
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Valor pronostico del recuento leucocitario
en el infarto agudo de miocardio: mortalidad
a largo plazo

Introduccion y objetivos. Publicaciones recientes res-
paldan el papel prondstico del recuento leucocitario (RL)
en pacientes con infarto agudo de miocardio (IAM). El ob-
jetivo de este trabajo fue determinar el valor predictivo
atribuible al RL, con independencia de otras variables de
contrastado valor prondstico, para predecir mortalidad a
largo plazo en pacientes con IAM sin elevacion del seg-
mento ST (IAMSEST) y con elevaciéon del segmento ST
(IAMEST).

Pacientes y método. Analizamos a 1.118 pacientes
admitidos de forma consecutiva con el diagnostico de
IAM (IAMSEST = 569; IAMEST = 549). El RL se obtuvo
en la primera determinacion analitica. Se utilizaron mode-
los de regresiéon de Cox para determinar el grado de aso-
ciacion entre el RL y la mortalidad total para ambos tipos
de IAM. La mediana de seguimiento fue de 10 + 2 meses.
El RL se incluyé en ambos modelos categorizado en los
siguientes puntos de corte (x 10°células/ml): < 10 (RL1);
10-14,9 (RL2) y > 15 (RL3).

Resultados. Durante el seguimiento se registraron 105
muertes (18,5%) en pacientes con IAMSEST y 109
(19,9%) con IAMEST. Las hazard ratio ajustadas para las
categorias RL2 y RL3 frente a RL1 en el grupo con IAM-
SEST fueron: 1,61 (1,03-2,51; p = 0,036) y 2,07 (1,08-
3,94; p = 0,027), y en el IAMEST: 2,22 (1,35-3,63; p =
0,002) y 2,07 (1,13-3,76; p = 0,017), respectivamente.

Conclusiones. El RL determinado en las primeras ho-
ras de un IAM demostré ser un predictor independiente
de otras variables de contrastado valor prondstico para
predecir la mortalidad total a largo plazo en el IAMSEST
y el IAMEST.

Palabras clave. Infarto agudo de miocardio. Recuento
leucocitario. Mortalidad.
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ABBREVIATIONS

AMI: acute myocardial infarction.

ACS: acute coronary syndrome.

non-STEMI: non-ST-segment elevation myocardial
infarction.

STEMI: ST-segment elevation myocardial infarction.

WBC: white blood cell count.

INTRODUCTION

In recent years, increasing evidence has become
available supporting the role of inflammation in the
development of atherosclerosis and the pathogenesis
of coronary thrombosis.!* Recent studies have shown
that increased levels of certain inflammatory markers
in patients with acute coronary syndrome (ACS) are
associated with an increased number of cardiovascular
complications and a higher incidence of death, both in
the short term and in the long term.>!'° However, the
majority of these markers are not universally availa-
ble, their cost is high, and results are not usually avai-
lable immediately. Consequently, their usefulness is li-
mited in day to day clinical practice.

Various publications have shown that increased whi-
te blood cell count (WBC) is associated with a higher
incidence of cardiovascular disease and all-cause mor-
tality in the general population.'"'” Recent studies
have supported the prognostic value of the WBC as a
predictor of the  development of  heart
failure and death in both the short term and long term
following ACS, particularly following acute myocar-
dial infarction (AMI).'3-?” However, less data is availa-
ble in the literature concerning unselected populations
in which the new definition of AMI is applied and
long-term follow-up performed.?®

The aim of this study was to assess the association
between WBC at admission and long-term mortality in
patients with non-ST-segment elevation AMI (non-
STEMI) or with ST-segment elevation AMI (STEMI).

PATIENTS AND METHODS
Study Group and Protocol

A prospective study was performed in a population
of 1118 consecutive patients admitted with a diagnosis
of AMI between November 1, 2000, and February 28,
2003, in the Hospital Clinic i Universitari, Valencia,
Spain. Patients were stratified according to changes re-
corded in the ST segment of the electrocardiogram on
admission: 569 non-STEMI patients and 549 STEMI
patients. Therapeutic regimens were established on the
basis of the stratification. The inclusion criteria used
were those of the American College of Cardiology and
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the European Society of Cardiology.” The criteria for
STEMI were as follows: an increase in the levels of
markers of myocardial necrosis (troponin I>1 ng/mL);
new ST elevation from the J point in 2 or more conti-
guous leads with an elevation of at least 0.2 mV in le-
ads V1, V2, and V3, or at least 0.1 mV in the remai-
ning leads during the first 24 hours following the onset
of symptoms. Patients were also included if a new ST-
segment elevation in the presenting electrocardiogram
was associated with a recent episode of chest pain but
in whom it was not possible to obtain analyses of
myocardial necrosis markers due to premature death,
or if obtained, did not have values indicative of myo-
cardial necrosis.*® The criteria for definition of non-
STEMI were as follows: increased levels of markers
of myocardial necrosis (as for STEMI) along with the
presence of either symptoms of ischemia or alterations
of the ST segment (except persistent ST-segment ele-
vation). The treatment strategy for each type of AMI
was based on established national and international
guidelines.?®?! The requirement for an invasive study
and revascularization was left to the judgment of the
attending cardiologist. It is noteworthy that none of
these patients had been transferred from other hospi-
tals due to poor clinical progress. Patients with infec-
tious, systemic inflammatory, or hematologic disease
at admission were excluded from the study.

Variables Included in the Study

The variables analyzed in both types of AMI were
obtained at admission and within the following 24
hours.

The following variables were recorded: medical his-
tory including age, sex, arterial hypertension, smoking,
dyslipidemia, diabetes mellitus, personal and family
history of ischemic heart disease, and percutaneous and
surgical revascularization; systolic arterial pressure and
Killip class determined at admission; ST-segment de-
viation (>1 mm in at least 2 contiguous leads) and
number of leads involved; serum creatinine (mg/dL);
WBC (cells/mL). In addition, maximum troponin I
concentration (ng/mL) was determined in non-STEMI
patients, and in STEMI patients the additional variables
of heart rate, new left bundle branch block, episodes of
sustained ventricular tachycardia/ventricular fibrilla-
tion in the first 24 hours, site of the AMI, thrombolysis,
and electrocardiographic indicators of reperfusion (re-
duction in ST-segment elevation of at least 50% 90 mi-
nutes after thrombolysis) were assessed.

Definition of Events and Follow-up

An event was defined as death by any cause during
a maximum follow-up period of 2 years (median fo-
llow-up period in the study population of 10+2
months). Follow-up was undertaken in the outpatients
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clinic of our hospital or through telephone contact
with a member of the medical staff.

Statistical Analysis

The WBC determined at admission was assigned to
1 of 3 categories (x10° cells/mL): WBCI1<10,
WBC2=10 to 14.9, WBC3215 The cutoff points were
selected according to previous studies.!8-20-25

Quantitative variables were expressed as means
(SD) and comparisons were made between the 3 WBC
categories by analysis of variance. Data that did not
display a normal distribution were expressed as me-
dians (interquartile range) and were compared using
the Kruskal-Wallis test. Qualitative variables were ex-
pressed as percentages and compared using the x? test.
Cumulative mortality for each WBC category was pre-
sented using Kaplan-Meier curves and differences
between the categories were assessed using the Peto-
Peto-Prentice test. The Cox proportional hazard re-
gression model was used for multivariate analysis.
Multivariate models were constructed using systemati-
cally obtained data collected from all patients within
the first 24 hours of admission, independently of the
type of AMI. Variables described in the literature as
having recognized prognostic value were included
irrespective of their level of statistical significance;
variables not described in the literature as having
prognostic value were only included if P<.20 in the
bivariate analysis. Once the initial models were esta-

blished, they were simplified by step-down variable
selection. The assumption of proportionality of the
risk was evaluated via analysis of the Schoenfeld resi-
duals and the functional form of the quantitative varia-
bles (log-linear relationship) was determined using
fractional polynomials.’> The discriminatory power of
the adjusted models was evaluated using Harrell’s c
index for censored data. The estimated coefficients
were expressed as hazard ratios with the respective
95% confidence intervals. In all cases, P<.05 was con-
sidered statistically significant. Statistical analyses
were performed using the STATA statistical software
package version 8.2.

RESULTS
Baseline Characteristics of the Study Group

The WBC of the study population had a range of
3.1-35x10* cells/mL. The median of the population
was 9.8x10° cells/mL with an interquartile range of
7.8-12.5x10°* cells/mL. The baseline clinical and de-
mographic characteristics were stratified separately for
each type of AMI according to the previously establis-
hed WBC categories (Tables 1 and 2).

Non-STEMI

The distribution of the non-STEMI population ac-
cording to WBC category was as follows: 351 patients

TABLE 1. Patient Characteristics at Admission and Short-Term Mortality Stratified According to White Blood Cell

Count at Admission: Non-STEMI*

White Blood Cell Count, Cells/mL Pt
<10x10° (n=358) | 101t0 14.9x10° (n=176) | >15x10° (n=35)

Age >65 years, % 69.55 65.91 74.29 531
Male, % 69.5 58.5 51.3 .009
Hypertension, % 63.7 69.3 68.7 408
Dyslipidemia, % 40.5 36.4 54.3 137
Diabetes mellitus, % 27.9 45.4 60 <.001
Smoking, % 22.3 24.4 25.7 .810
Family history of ischemic heart disease, % 8.7 58 29 .266
Individual history of ischemic heart disease, % 39.4 35.8 40 .709
Prior PTCA, % 5 2.7 85 201
Prior surgical revascularization, % 4.8 4 8.6 .506
Killip class >2, % 56 11.4 28.6 <.001
SAP <100 mm Hg, % 3.4 6.8 57 .186
ST-segment depression, % 32.6 39 37.5 .353
Serum creatinine, mg/dL 1.2+0.7 1.5¢1.3 1.4+0.8 .023
Troponin |, ng/mL 15+25.4 22.6+28.8 35.6+31.9 <.001
In-hospital mortality, % 4.2 125 14.3 .001
Mortality at 30 days, % 4.75 13.1 171 .001

*PTCA indicates percutaneous transluminal coronary angioplasty; non-STEMI, non-ST-segment elevation myocardial infarction; SAP, systolic arterial pressure.

Continuous variables are expressed as means = SD.
TP value for the linear tendency.
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TABLE 2. Patient Characteristics at Admission and Short-Term Mortality Stratified According to White Blood Cell

Count at Admission: STEMI*

White Blood Cell Count, Cells/mL Pt
<10x10° (n=228) | 1010 14.9x10° (n=239) | >15x10° (n=82)

Age >65 years, % 62.7 452 52.4 <.001
Male, % 70.6 76.6 68.2 211
Hypertension, % 60.5 52.7 54.9 227
Dyslipidemia, % 42.1 36.5 42.7 281
Diabetes mellitus, % 31.6 38.5 35.4 .290
Smoking, % 32 50.2 415 <.001
Family history of ischemic heart disease, % 7.9 8.9 9.8 .854
Individual history of ischemic heart disease, % 24.6 19.2 134 041
Prior PTCA, % 3 3.3 2.4 919
Prior surgical revascularization, % 0.88 1.6 1.2 517
Killip class >2, % 101 1.7 36.6 <.001
SAP <100 mm Hg, % 11.8 15.1 22 .021
Heart rate >100 beats/min, % 10.5 11.9 30.5 <.001
Number of leads with ST-segment elevation 3.9+1.6 4116 4542 .012
Q wave AMI, % 76.7 85.4 92 .005
SVTNVF, % 7 16.4 15.6 .006
Thrombolysis, % 448 515 52.4 275
Reperfusion, % 45.6 42 33.3 .031
Creatinine, mg/dL 1.2+1.2 1.1+0.4 1.2+0.5 221
In-hospital mortality, % 7.9 14.2 25.6 <.001
Mortality at 30 days, % 7.9 14.2 25.6 <.001

*PTCA indicates percutaneous transluminal coronary angioplasty; AMI, acute myocardial infarction; STEMI, ST-segment elevation myocardial infarction; SAP, sys-
tolic arterial pressure; SVT/VF, episode of sustained ventricular tachycardia/ventricular fibrillation in the first 24 hours. Continuous variables are expressed as

means + SD.
TP value for the linear tendency.

(62.9%) were in category WBCI1, 176 (30.9%) in
WBC2, and 35 (6.2%) in WBC3. The mean age of the
patients was 70 (12.1) years and 65% were men. The
proportion of patients with diabetes mellitus, Killip
class >2, and troponin I levels >1 ng/mL displayed a
monotonic increase from WBC1 to WBC3, while the
percentage of men was inversely proportional to the
WBC. No other significant differences were observed
for other study variables (Table 1).

STEMI

The distribution of the STEMI population according
to WBC category was as follows: 228 patients
(41.5%) were in category WBCI1, 239 (43.5%) in
WBC2, and 82 (14.9%) in WBC3. The mean age of
the patients was 65+13 years and 72.9% were men. In
this type of AMI, the proportion of active smokers, Ki-
llip class >2 at admission, heart rate >100 beats per
minute, systolic arterial pressure <100 mm Hg, an epi-
sode of sustained ventricular tachycardia/ventricular
fibrillation in the first 24 hours, the number of leads
with ST-segment elevation, and the appearance of new
Q waves displayed a proportional increase from
WBC1 to WBC3, while the relationship was inversely
proportional for the proportion of patients above 65
years, those with a history of ischemic heart disease,
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and in patients who met electrocardiographic criteria
for reperfusion (Table 2).

White Blood Cell Count and Overall Mortality

A total of 214 deaths (19.1% of the total population)
were registered during follow-up: 105 (18.5%) in non-
STEMI patients and 109 (19.9%) in STEMI patients.

Bivariate analysis revealed that short-term (Tables 1
and 2) and long-term mortality increased proportio-
nally between the WBC categories for both types of
AMI (Tables 3 and 4). The Kaplan-Meier curves reve-
aled separation of the groups according to WBC cate-
gory from the earliest point in the follow-up, particu-
larly in the STEMI patients (Figure 1B), and that these
differences persist and even increase during follow-up
for both types of AMI (Figure 1 A and B).

Non-STEMI

The final multivariate analysis of this group inclu-
ded only covariables obtained in the first 24 hours fo-
llowing the onset of symptoms (Figure 2A). The long-
term risk of death compared with the WBC1 category
was 1.61 (1.03-2.51; P=.036) and 2.07 (1.08-3.94;
P=.027) times higher in categories WBC2 and WBC3,
respectively (Figure 2A). Analysis of the functional
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TABLE 3. Predictors of Mortality in non-STEMI:
Bivariate Analysis*

TABLE 4. Predictors of Mortality in STEMI: Bivariate
Analysis*

Bivariate Analysis (n=569)

P
Yes No
Age >65 years, % 24.3 5.6 <.001
Male, % 17.3 20.6 332
History of arterial

hypertension, % 19.5 16.4 .364
Diabetes mellitus, % 27.3 13.6 <.001
Dyslipidemia, % 13.2 21.9 .008
Smoking, % 9.8 21.1 .004
Family history of ischemic

heart disease, % 7.1 19.3 .05
Individual history of ischemic

heart disease, % 22.9 15.7 .03
Prior PTCA, % 12.5 18.7 442
Prior surgical revascularization,

% 18.5 18.4 .993
Killip class >2, % 46 15.8 <.001
SAP <100 mm Hg, % 30.7 17.8 .097
ST-segment depression, % 18.7 16.6 541
Serum creatinine >1.4 mg/dL, % 43 12.8 <.001
Troponin | >10 ng/mL, % 23.7 145 .005
White blood cell count category,

x10° cells/mL <.001

WBC1<10, % 12.8 27.9

WBC2=10-14.9, % 25.6 15.2

WB(C3=>15, % 40 17

*PTCA indicates percutaneous transluminal coronary angioplasty; non-STE-
MI, non-ST-segment elevation myocardial infarction; SAP, systolic arterial
pressure; WBC, white blood cell count.

form of the variable (fractional polynomials) showed
that the risk of death attributable to WBC begins at
10x10° cells/mL and displays a linear increase from
this point (Figure 3A). The c index for the multivariate
model was 0.80 for this type of AMIL.

STEMI

The final multivariate model for the whole group
showed that the adjusted risk of death compared with
category WBC1 was 2.22 (1.35-3.63; P=.002) and
2.07 (1.13-3.76; P=.017) times higher in categories
WBC2 and WBC3, respectively (Figure 2B). Analy-
sis of the functional form of the variable revealed
that the risk of death attributable to WBC begins at
just above 10x10° cells/mL; however, visual exami-
nation of the curve (Figure 3B) revealed a slight pla-
teau beyond this point. The c¢ index in this case was
0.85.

DISCUSSION

This study shows that WBC determined in the first
few hours of AMI is a predictor of long-term mortality
in the early risk stratification of STEMI and non-STE-
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Bivariate Analysis
(n=549)
P

Yes No
Age >65 years, % 32.3 5.5 <.001
Male, % 15.5 31.5 <.001
History of arterial hypertension, % 23 15.8 .037
Diabetes mellitus, % 23.3 17.9 134
Dyslipidemia, % 1741 21.6 197
Smoking, % 8.8 27.6 <.001
Family history of ischemic heart

disease, % 8.5 211 .039
Individual history of ischemic

heart disease, % 23.9 18.8 227
Prior PTCA, % 59 20.3 142
Prior surgical revascularization,

% 16.7 16.9 .844
Killip class >2, % 61.7 12.6 <.001
SAP <100 mm Hg, % 40.7 16.2 <.001
Heart rate >100 beats/min, % 421 16.3 <.001
Complicated LBBB, % 59.3 17.8 <.001
ST-segment elevation in

precordial leads, % 21.4 16.8 195
SVT/VF, % 27.9 18.6 .070
Serum creatinine >1.4 mg/dL, % 51.9 145 <.001
Reperfusion, % 6.9 28.8 <.001
White blood cell count category,

x103 cells/mL <.001

WBC1<10, % 12.7 18.4
WB(C2=10-14.9, % 21.3 17.4
WBC(C3>15, % 35.4 171

*PTCA indicates percutaneous transluminal coronary angioplasty; LBBB, left
bundle branch block; STEMI, ST-segment elevation myocardial infarction;
SAP, systolic arterial pressure; WBC, white blood cell count; SVT/VF, sustai-
ned ventricular tachycardia/ventricular fibrillation.

MI patients, independently of other variables of
known prognostic value.

The literature contains an increasing amount of in-
formation that supports the prognostic value of inflam-
matory markers across a wide clinical spectrum of
atherosclerotic disease, from their role in plaque pat-
hogenesis to their usefulness in quantifying the in-
flammatory response during AMIL.!1°

A number of epidemiological studies have shown that
the baseline WBC is associated with an increased inci-
dence of ischemic heart disease and mortality in the ge-
neral population'"'” and there is current scientific inte-
rest in the potential prognostic value of the WBC
determined during the acute phase of AMI to predict
subsequent complications. Thus, recent studies have
shown an association between an increased WBC and a
higher incidence of complications following AMI, in
particular, heart failure and short- and long-term morta-
lity.!828

A number of mechanisms have been proposed to ex-
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Kaplan-Meier Survival Curves
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plain this association: resistance to thrombolytic the-
rapy due to alterations in the microcirculation,*® hyper-
coagulable state,* a no-reflow phenomenon caused by
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Figure 1. Significant differences
in all-cause mortality according
to white blood cell count cate-
gory assessed using the Kaplan-
Meier method for non-STEMI
(A) and STEMI (B). WBC indica-
tes white blood cell count; STE-
MI, ST-segment elevation myo-
cardial infarction; non-STEMI,
non-ST-segment elevation myo-
cardial infarction.

Figure 2. Predictors of all-cause
mortality. Multivariate analysis
for non-STEMI (A) and STEMI
(B). WBC1 indicates white blood
cell count <10x103 cells/mL;
WBC2, white blood cell count of
10 to 14.9x103 cells/mL; WBC3,
white blood cell count >15x103
cells/mL; STEMI, ST-segment
elevation myocardial infarction;
non-STEMI,  non-ST-segment
elevation myocardial infarction;
LBBB, left bundle branch block;
SAP, systolic arterial pressure.

leukocytes,* indirect cardiotoxicity mediated by proin-
flammatory cytokines,* promoters of ischemia-reper-
fusion injury,”” and expansion of the AMI. Regarding
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Figure 3. Risk profile for long-
term mortality attributable to
white blood cell count in non-
STEMI (A) and STEMI (B).

Profile for non-STEMI adjusted

Risk Profile for All-Cause Mortality Attributable to White Blood Cell Count
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maximum concentration of tro-
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elevation myocardial infarction.

this final point, it is important to bear in mind that the
leukocyte response that occurs following AMI is a cen-
tral part of the inflammatory reparative response that is
initiated to replace the necrotic tissue with scar tissue.
This may suggest that the greater the amount of necro-
sis, the larger the leukocyte response, an assertion ba-
sed on experimental studies that show a direct rela-
tionship between the extent of necrosis and the level of
both the local and the systemic leukocyte response.*
In addition, depletion of neutrophils in animal models
in which coronary occlusion is performed leads to a
significant reduction in the size of the infarct and the
extent of reperfusion injury.***! In clinical settings, the
extent of AMI is estimated using indirect parameters.
Thus, various studies have related the WBC to varia-
bles associated with the size of the AMI: the develop-
ment of heart failure,'320:232627 sjgnificant correlations
with the peak level of isoenzyme MB of creatine kina-
se (CK-MB),'®1 or with left ventricular ejection frac-
tion.2! In our sample, the proportion of the population
with a Killip class >2 or a systolic arterial pressure
<100 mm Hg showed a monotonic increase from one
WBC category to the next in patients with either type
of AMI. This was particularly apparent in the STEMI
group, an observation that indirectly supports the asso-
ciation between WBC and the extent of AMI. Analysis
of the functional form of the WBC within each multi-
variate model highlighted the following points: a) the
WBC at which the risk begins to increase is around
10x10? cells/mL in both types of AMI, suggesting that
this point can be considered as a possible cutoff for ca-
tegorization; b) the slope of the risk curve in STEMI is
shallower than in non-STEMI (Figure 3). The latter
point may be explained by the greater prognostic im-
pact of hemodynamic variables (Killip class and systo-
lic arterial pressure) in STEMI than non-STEMI, as
shown in the multivariate analysis for each type of
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AMI (Tables 3 and 4). This suggests the presence of a
certain degree of colinearity between the WBC and va-
riables related to the extent of the infarct, particularly
in STEMI. The association is weaker in non-STEMI,
suggesting that the WBC in these patients could be as-
sociated with baseline WBC, and as such, could be a
valid indicator of the degree of systemic inflammation.

In our sample, despite adjusting for covariables as-
sociated with the size of the AMI, WBC acted as an
independent predictor of long-term mortality. This fin-
ding provides indirect evidence in favor of an indepen-
dent role for WBC in the pathogenesis of post-AMI
complications.

We suggest that WBC is a useful biochemical tool
for risk stratification of patients with either type of
AML. In particular, we would like to draw attention to
the following logistic points:

1. Determination of WBC is systematically applied
in clinical protocols for AMI and current clinical prac-
tice guidelines recommend basic blood analysis in
response to chest pain consistent with coronary heart
disease.

2. Analysis of WBC is widely available.

3. The WBC is obtained early: determination of the
WBC in patients with AMI can be performed in the
first few hours in any emergency department, unlike
analysis of other inflammatory markers, which require
reagents that are not normally available in an emer-
gency department laboratory.

4. The cost of determining the WBC is low and, gi-
ven that it is determined systematically, does not re-
present an additional cost in current procedures.

Limitations

The following represent inherent limitations in the
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study design: a) those limitations that are applicable to
any observational study due to the difficulty of inclu-
ding variables with unknown prognostic value or that
were not collected in our study; b) in the absence of a
differential WBC at admission, we were unable to de-
termine whether the prognostic value of the WBC was
due to a specific component (e.g., neutrophils); c¢) the
inclusion of only variables that can be collected during
the first 24 hours following hospital admission preven-
ted adjustment for other variables with known prog-
nostic value that are usually assessed over the course
of hospital stay, such as left ventricular ejection frac-
tion.

CONCLUSIONS

The WBC determined at hospital admission in STE-
MI and non-STEMI patients was associated with long-
term mortality, independently of other variables with
known prognostic value. Consequently, we consider
WBC to be a useful and widely available biological
tool with which to identify patients at increased risk of
death.
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