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Background: Ischemic heart disease and acute myocardial infarction is one of
the most dramatic manifestations in one of the most investigated fields in the
past few decades. In this study, the prognostic value of white blood cells count
in patients with myocardial infarction (MI) was investigated in a six months
follow-up.

Methods: In this cohort study, 106 patients with MI were investigated. White
blood cell counts were assessed 48 hours after MI and the location of MI was
determined using ECG. Mortality rate was determined and their correlation
with leukocytosis was analyzed up to 6 months of follow-up. Binary logistic
regression analysis was applied between factors such as mortality rate, location
of the myocardial infarction, sex, hemoglobin and WBC count.

Results: Mean age of the patients was 62.5+13.3 years. 76.4% were men. 26%
of patients had leukocytosis. Leukocytosis was significantly correlated with
mortality in a six-month follow-up period (P<0.001). Fifteen (14.2%) patients died
during the first three months of follow-up, of which 13 (86.7%) had leukocytosis.
It was also shown that mean age of the patients and anemia in deceased group
were significantly more than the survived group.

Conclusion: High WBC count in the first 48-h after MI can be regarded as a
poor prognostic factor and it has an independent role in determining prognosis
of patients with MI for the next six months.
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Introduction

Systemic inflammation is triggered by myocardial

Coronary artery disease is the major cause of death
in most modern societies across the globe. In addition,
the disease leads to high morbidity, disability and loss
of productivity. The clinical symptoms of coronary
heart disease contain a spectrum of silent ischemia to
chronic stable angina, unstable angina, acute myocardial
infarction, ischemic cardiomyopathy, sudden cardiac
death, arrhythmias and cardiogenic shock. Currently,
900,000 people are diagnosed with acute myocardial
infarction (AMI) in the United States each year, of those
about 225,000 die due to arrhythmia or heart failure.'

infarction which is associated with the release of
hematopoietic precursor cells from bone marrow into
blood stream.®’ Understanding the cellular changes
during AMI could be practically prognostic.® Likewise,
it has been shown that immunologic changes following
AMI have prognostic value for severity of AMI; however,
are independent of risk factors and number of arteries
involved.’ It has been show that there is a significant
correlation between the ischemic severity and the
magnitude of cellular changes'’ as a consequence of acute
phase response."
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Based on previous reports on importance of the
cellular changes following AMI, this study was aimed to
investigate prognostic value of the changes in hemoglobin
and leukocytes in patients with myocardial during a six-
month period in Iranian patients.

Patients and Methods

In a cohort study, 106 patients admitted in CCU ward
of Rasul-Akram Hospital, Tehran, Iran were enrolled
onto this study. Diagnostic criteria of AMI were typical
or atypical chest pain that were confirmed by changes in
pattern of ECG and increased levels of blood or cardiac
enzymes. Patients with a history of blood disorders,
including chronic anemia, leukemia and lymphoma were
excluded. Complete blood count for each patient was
performed within 48 hours after admission and monthly
during a 6-month follow-up period after discharge. Several
parameters including age, sex, mortality rate, location
of myocardial infarction, and changes in leukocyte and
hemoglobin levels were studied.

Data were analyzed using SPSS version 18 statistical
software. The frequency for qualitative variables and
mean and standard deviation for quantitative variables
were calculated. Chi-square and Fisher’s exact tests were
used for hypothesis analysis. Binary logistic regression
model was used to identify the prognosis factors during
the 6-month period. The confidence limit was 95% and
P<0.05 was statistically significant.

Results

In the current study, demographic and paraclinical data
of 106 patients with AMI were investigated. 81 (76.4%)
out of 106 patients were male. Mean age of the patients
was 62.5+13.3 years (ranged from 40 to 89 years). Patients
were divided into two age groups of <60 years (54 patients
or 50.9%) and >60 years (52 patients or 49.1%). Table 1
shows the demographical parameters.

Average WBC

Mean WBC count of patients was 8616+2971/ul (ranged
between 4800-22,000/ul). It was found that 28 patients
(26.4%) had a WBC count above 10,000/ul, an indication
of leukocytosis. Mean hemoglobin level of patients was
13.2+1.7 g/dl (range: 8.6-16.9 g/dl). Mean number of
platelets were 20500061000 /ul, which ranged from
99,000 to 408000.

Frequency of Death

13 out of fifteen patients who died during a period of six-
month follow-up had leukocytosis (86.7%). A statistically
significant correlation was found between mortality rate
and leukocytosis (table 1). It was shown that mean age of
the patients and incidence of anemia in deceased group
was significantly more than survived group (P<0.001 and
P=0.01, respectively). Mortality rate was higher in men
and anterior wall MI was found to be more prevalent than
inferior wall MI (table 1).

Binary logistic regression analysis was used to determine
the factors that affect mortality rate. It was shown that
leukocytosis was an independent prognostic factor in
patients with MI (P<0.001, exp (B)=23.03) (table 2).

Discussion

Ischemic heart disease and acute myocardial infarction
(AMI) are among the most dramatic manifestations of
cardiac diseases in the past few decades.

Bae et al. concluded that combination of WBC,
hemoglobin and platelet distribution width (PDW) are
useful markers in early risk stratification in patients with
AMLP

A total of 404 patients who had undergone primary
percutaneous coronary intervention (PPCI) showed that
neutrophil/lymphocyte ratio was found to be associated
independently with early infarct-related artery patency
before PPCI in patients who have undergone PCI for ST-

Table 1: Demographical characteristics of the patients with MI

Characteristics Total (n=106) Deceased (n=15) Survived (n=91) P value
Age (year) 62.5+13.3 79.3+£7.5 59.8+11.2 <0.001
Gender (male) 81 (76.4) 9 (60) 72 (79.1) 0.1
Gender (female) 25 (23.6) 6 (40) 19 (20.9)

Anterior wall M1 64 (60.4) 8 (53.03) 56 (61.5) 0.5
Inferior wall MI 42 (39.6) 7 (46.7) 35 (38.5)

WBC<10,000 /pl 78 (73.6) 2 (13.3) 76 (83.5) <0.001
WBC>10,000 /ul 28 (24.4) 13 (86.7) 15 (16.5)

Hb<13g/dl 41 10 (66.7) 31 (34.1) 0.01
Hb>13g/d1 65 5(33.3) 60 (65.9)

Table 2: Main determinants of short-term mortality in a multivariable binary logistic regression model

Characteristics P value Odds ratio  95% confidence Interval
Age [<60y vs >60y] 0.99 2.1 0.21-6.12

Gender [male vs female] 0.98 1.002 0.19-5.2

Leukocytosis [WBC<10000 vs WBC>10000] <0.001 23.03 4.06-13.5

Anemia [Hb<13 vs Hb>13] 0.01 2.9 0.61-13.8

Location of MI [Anterior vs Inferior] 0.27 0.4 0.08-2.04
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elevation myocardial infarction (STEMI). Therefore,
these simple parameters can provide useful information
on the related risk evaluation in these patients.'

Nuiiez et al. studied records of 1118 consecutive patients
who were admitted with a diagnosis of AMI. WBC count
was measured 24 hours following admission and All-
cause mortality was recorded during a median follow-up
period of 10+/-2 months. They concluded that WBC count
on admission was an independent predictor of long-term
mortality in AMI patients."

Leukocytosis is reported to be associated with adverse
hospital outcome in patients presenting with AMI.
The association of this prognostic factor with hospital
mortality and heart failure in patients with other acute
coronary syndromes is unclear.'* Furman et al. examined
the association between admission leukocyte count and
hospital mortality and heart failure in 8269 patients
presenting with acute coronary syndrome and concluded
initial leukocyte count is an independent predictor of
hospital death and the development of heart failure.'®

In another study on 585 patients with acute non-STEMI,
blood leukocyte count was measured immediately
after admission in the emergency department. Again
leukocytosis on admission was an independent predictor
of cardiovascular events in patients with acute non-
STEML."

In a study investigating 152 patients suffering from
ischemic heart disease (IHD) for up to 5-year follow-up,
1.8 times more mortality rate was observed in patients
with leukocytosis (WBC>9000 /ul).’* Another study also
indicated a 10.4% higher mortality rate in patients with
leukocytosis (WBC>15000/ul) within the first month
of MY

To remove the effects of confounding factors such
as sex and location of infarction, we did a logistic
regression analysis. It was found that leukocytosis was
an independent factor of mortality rate in the first 6
months following AMI. The death frequency was 20.4
times more common in patients with leukocytosis than
deceased patients without leukocytosis. A previous study
also demonstrated leukocytosis as an independent factor
of mortality rate during a 10-year follow up investigation
with a risk of 2.79, suggesting that a long term follow-up
care of the patients with leukocytosis might reduce the
mortality rate.?’ In current study, the association between
mean WBC count and prognosis of the myocardial
infarction was investigated during the first 48 hours and
up to six months after onset of MI. The results showed
that mortality rate was significantly associated with
leukocytosis up to six-month follow-up period (P<0.001).

Conclusion

The findings of the current study showed that
leukocytosis in patients with MI was significantly
associated with higher rates of mortalities in short term
follow up. Therefore, better care measurements and if
necessary, performing invasive procedures, including PCI
or coronary artery bypass grafting (CABG), can reduce
mortality in these patients. Longer studies are required to
provide precise information towards better understanding

of the prognostic variables in patients with AMI.
Conflict of Interest: None declared.
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