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Abstract

Objective: To study the role of leukocyte count in patients with unstable angina pectoris or myocardial infarction (Acute

Coronary Syndrome) its prognostic significance and correlation with plasma brain natriuretic peptide (BNP) levels.

Methods: A total of 143 Patients with unstable angina pectoris, non-ST segment elevation MI and ST segment

elevation MI were considered for entry into the study. Plasma BNP levels were measured using a commercial

BNP kit (AxSym System BNP Reagent Pack, Abbott Laboratories, Abbott Park, IL, USA). Leukocyte count was

measured on CELL DYNE counter of Abbott Laboratories.

Results: Mean age of the patients were 58.67±12.48 years. Mean leukocyte count was 9772±3006 /cumm. In

all 43 (30 %) patients had high leukocyte count, and 82 (57%) patients had elevated BNP level. Out of 61 patients

with normal BNP level, 49 (80%) had normal leukocyte count and 12 (20%) had elevated leukocyte count. Out

of 82 patients with elevated BNP level, 51 (62%) had normal leukocyte count and 31 (38%) had elevated

leukocyte count (P = 0.01). 

Conclusion: No statistically significant association was found between Leukocyte count and ACS. Although

there is a trend of increased Leukocyte count noted in patients with increase BNP level. This finding necessitates

further studies to elucidate its accurate significance.
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Introduction

A high leukocyte count has been implicated as an

important risk factor for incidental ischaemic heart disease

(IHD) as well as being a prognostic indicator for ischaemic

events and myocardial infarction in various patient

populations and clinical studies.1-3 Although leukocyte count

is quite inexpensive, reliable and ordered routinely in patients,

very few research studies have actually mentioned the

importance of leukocyte count as an independent predictor of

cardiovascular events.4 Elevated Leukocyte count also serves



as indicator of IHD mortality independent of the conventional

risk factors for IHD including smoking thus signifying a role

of inflammation in the pathogenesis of CHD.5

We conducted a prospective observational study to

assess the risk of new heart failure, recurrent myocardial

infarction (MI) or ischaemia and all cause mortality one

month after an index episode of unstable angina pectoris

(UA), non-ST segment elevation MI (NSTEMI) or ST

segment elevation MI (STEMI) in patients with normal and

elevated plasma BNP levels and determine the effect of

myocardial revascularization on such patients.6 We sought to

determine the correlation of Leukocyte count with BNP

levels and the prognostic value of Leukocyte Count in

patients presenting with ACS.

Patients and Methods

A detail of the study protocol has already been

published.6 Briefly, patients with UA, NSTEMI and STEMI

were considered for entry into the study. The diagnosis of

these disorders was made in accordance with established

criteria.7,8 Patients with heart failure on presentation, a serum

creatinine level > 1.5 mg/dl, the presence of other acute

illnesses and chronic co-morbidities that might result in early

death were excluded from the study.9

At presentation, a focused medical history, physical

examination, a 12 lead Electrocardiogram and chest x-ray

were performed. Venous blood was drawn for blood and

serum studies. Aspirin, heparin (unfractionated or low

molecular weight), clopidogrel, beta-blockers and

angiotensin converting enzyme inhibitors were initiated in

accordance with current guidelines for patients with UA,

NSTEMI and STEMI.7,8 Plasma BNP levels were measured

using a commercial BNP kit (AxSym System BNP Reagent

Pack, Abbott Laboratories, Abbott Park, IL, USA).

Leukocyte count was measured on CELL DYNE counter of

Abbott Laboratories.

Informed consent was obtained from all patients in

accordance with the principles of the Declaration of Helsinki.

Statistical analysis was conducted using SPSS 10

software. The chi square test was used to determine if

significant differences existed between proportions for

categorical variables. A p value <0.05 was required for

statistical significance.

Results

One hundred and fifty consecutive eligible patients

were entered into the study. Seven patients were lost to

follow-up. 

Table-1 shows the baseline characteristics of the

patients. Mean age of the patients was 58.67±12.48 years.

Seventy percent were males and 30 percent were females.

Mean leukocyte count was 9772±3006 /cumm. Out of 143

patients, 43 (30 %) had high leukocyte count (> 11000

/cumm). Eighty two (57 %) had elevated BNP level (> 80

pg/ml).

Table-2 Shows the correlation of leukocyte count with

BNP level and smoking.

Out of 143 patients, 61(43%) had normal BNP level

and 82(57%) had elevated BNP level. Out of 61 patients with

normal BNP level, 49 (80%) had normal leukocyte count and

12 (20%) had elevated leukocyte count. Out of 82 patients

with elevated BNP level, 51 (62%) had normal leukocyte

count and 31 (38%) had elevated leukocyte count (P = 0.01)

Out of 143 patients, 57(40%) were smokers and

52 J Pak Med Assoc

Table-1: Patient Characteristics. (n=143).

Variable Mean ± SD Range

Age ( Years ) 58.67±12.4 31-90

Leukocyte count /cumm 9272±3006 4400-23300

Frequency Percentage

Gender

Male 100 70

Female 43 30

Leukocyte count /cumm

4000-11000 100 70

>11000/cumm 43 30

Smoking

Yes 57 40

No 86 60

BNP level pg/ml

<80 61 43

>80 82 57

n= Number of patients.

Table-2: Correlation of leukocyte count with BNP level and smoking.

Leukocyte count Total P-value

4000-11000/cumm >11000/cumm

BNP level <80pg/ml 49 (80 %) 12 (20 %) 61 (43 %)

>80pg/ml 51 (62 %) 31 (38 %) 82 (57 %) 0.01

Total 100 43 143

Smoking Yes 39 (68 %) 18 (32 %) 57 (40 %)

No 61 (71 %) 25 (29 %) 86 (60 %) 0.4

Total 100 43 143



86(60%) were nonsmokers. Out of 57 smokers, 39 (68%) had

normal leukocyte count and 18 (32%) had elevated leukocyte

count. Out of 86 nonsmokers, 61 (71%) had normal leukocyte

count and 25 (29%) had elevated leukocyte count.

Table-3 shows the incidence of new heart failure,

recurrent MI or ischaemia and all cause mortality 1 month

after the index event in patients with normal and elevated

leukocyte count. The incidence rates of all cause mortality

was borderline significant in patients with elevated leukocyte

count. No correlation was seen between the incidence rates of

new heart failure and recurrent MI or ischaemia and

leukocyte counts.

Discussion

Leukocyte count is routinely measured by clinicians

and is readily available, therefore many studies have

investigated the role of Leukocyte count as a risk factor for

IHD and as a prognostic indicator for future outcome. Several

prospective studies have shown a positive and independent

association between Leukocyte count and IHD incidence or

mortality.7,10,11 Contrary to these, our major finding was that

there is no statistically significant relationship between the

baseline leukocyte count and the incidence of IHD in the

population studied. Thus elevated leukocyte count does not

appear to be a risk factor for IHD in our population.

NHANES I Epidemiologic Follow-up Study also failed to

clearly establish an increase in Leukocyte count as a risk

factor for IHD in white men who had never smoked, although

leukocytosis was associated with an increased risk of IHD in

white women.12

We also investigated the association between elevated

Leukocyte count and plasma BNP levels. To our knowledge,

this was probably the first study to investigate the association

of Leukocyte count with BNP levels. We found a significant

correlation between elevated BNP levels and elevated

leukocyte counts. 

Several studies have shown the association between

smoking and leukocytosis.13-15 However we did not find a

significant association between elevated Leukocyte count and

smoking in our study. 

In this study the association between leukocyte count

and mortality at one month was borderline significant (P =

0.05). This is consistent with a study carried out in the elderly

population. This study strongly correlated Leukocyte count,

an indicator of inflammation, with severe later fatal IHD,

attributed to plaque rupture and thrombus formation.16

Limitations:

The limitations of our study are a relatively small

sample size and short duration of follow-up.

Conclusion

Our study showed no statistically significant

association between Leukocyte count and ACS. Although

there is a trend of increase Leukocyte count noted in patients

with increase BNP level. This finding necessitates further

studies to elucidate its accurate significance.
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