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Introduction: Congestive heart failure (CHF) is a condition of heart muscle
weakness and ventricular dysfunction that leads to fatigue and dyspnea.
Currently, more than 5 million people are suffering from CHF worldwide.
There are so many prognostic factors for identifying high-risk patients but
lately, researchers have focused on some new factors such as inflammatory
markers, natriuretic peptide, and leukocytosis. So in this study, we aimed to
evaluate prognostic effects of complete blood count (CBC) findings especially
white blood cell (WBC) on the prognosis of CHF during hospitalization and 6
months after discharge in CHF patients. Materials/Methods: This
retrospective cohort study was done in Rasoul Akram Hospital of Tehran
September 2017 until September 2019. Information such as demographic ones,
CBC, blood sugar, triacylglycerol & cholesterol, sodium, and potassium in the
first test after hospitalization were collected. Complications after 6 months of
discharge were defined as death, readmitting to the hospital because of
myocardial infarction, angina, or heart attack, and Need a kind of mechanical
therapy such as a pacemaker. Statistical significance was considered at p <
0.05. Results: The means and SD of age were 70+14. 65 patients (55.6%) of
117 ones suffered from hypertension and 48 patients (41%) had diabetes
mellitus. The means and SD of hemoglobin and hematocrit of patients were
11.6+2.1 and 36.1£6., the amount of WBC, hemoglobin, hematocrits, and
platelets has no significant differences between short term and long term
events. Conclusion: WBC count has no correlation with CHF outcomes and it
can not be used as a prognostic value.

INTRODUCTION

and etc.) but lately researchers have focused on some new

Congestive heart failure (CHF) is a condition of heart mus-
cle weakness and ventricular dysfunction that leads to fa-
tigue and dyspnea (during activity at first stages and while
resting at end stages) (1). Incidence of CHF is approximately
20% in men and women, currently more than 5 million peo-
ple are suffering from CHF worldwide and this number is
increasing. Morbidity and mortality rate of CHF is about
1.1 million in hospitalized patients. CHF is also a kind of
major economic burden for society, for example in 2006 it
cost about 3.7 billion for USA economical system (2).

CHF includes wide range of symptoms and has different
prognosis and treatments so it is significant to identify high
risk patients immediately and choose the best treatment for
them. There are so many prognostic factors for identifying
high risk patients (such as age, left ventricular dysfunction

factors such as inflammatory markers, natriuretic peptide
and leukocytosis (3). Actually, there are some researches
that prove prognostic value of leukocytosis in CHF patients.
Zhang L and his colleagues conducted a research on patients
with acute myocardial infarction (AMI) who had more than
9000/uL blood leukocytes. They followed the patients for
4 years and the relative risk of death in these patients was
1.66. The results of this study showed significant correla-
tion between leukocytosis and the size of infraction area
and incidence of shock and death 6 months after AMI (4).
In another research, Patel MR and his colleagues studied on
patients with AMI and they showed that patients with more
than 1000/pul blood leukocytes are more involved in cardio-
vascular complications (5). In addition, some other studies
has shown significant relationship between level of blood
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neutrophils and treatment period of vascular obstruction and
decreased reperfusion in AMI patients (4).

As we mentioned there are many studies about prognostic
factors of morbidity and mortality rate of AMI patients but
there are not enough studies on these factors in CHF patients
during hospitalization and in middle term after discharge.
Therefore, in this study we aimed to evaluate prognostic ef-
fects of CBC findings especially white blood cell (WBC) on
prognosis of CHF during hospitalization and 6 months after
discharge in CHF patients.

MATERIALS AND METHODS

This retrospective cohort study was done in Rasoul Akram
Hospital of Tehran. The institutional Human Subjects Re-
view Board approved the study protocol, and all patients
signed an informed consent. The study group consisted of
117 patients who were referred to the hospital with the di-
agnosis of congestive heart failure during September 2017
until September 2019. All the information needed for the
research was derived from patients’ files in the archive part
of the hospital. Information such as demographic ones (age
and gender), complete blood count (CBC: WBC, HB, Plate-
lets), blood sugar, triglyceride (TG)/cholesterol, sodium and
potassium in the first test after hospitalization were derived
from the files and recorded in a standard check list.

The inclusion criteria consisted of age above 18 and the ab-
solute diagnose of CHF. The exclusion criteria were trauma,
surgery or co morbidities such as diabetes mellitus and hy-
pertension.

The diagnosis of CHF was due to ejection fraction <40 in
patients who were hospitalized in CCU.

Since we wanted to evaluate the incidence of CHF compli-
cations such as mortality and disability during the period of
hospitalization and 6 months after discharge, complications
during hospitalization were defined as death in the hospital
or hospitalization more than 5 days. Complications after 6
months of discharge were defined as death, readmitting to
the hospital because of MI, Angina or heart attack and Need
a kind of mechanical therapy such as pace maker.

Statistical analyses were performed using Statistical soft-
ware SPSS version 22. Comparisons were made using the
unpaired t test (parametric data). Categorical parameters
were compared by Chi-square test. To assess the association

between CBC and CHF outcome a multiple linear regression
model was used. Statistical significance was considered at p
<0.05.

RESULTS

117 patients consisted of 53 women (45.3%) and 64 men
(54.7%) were included in the study. The means and stan-
dard deviation (SD) of age was 70+14 (Table 1). 65 patients
(55.6%) of 117 ones suffered from hypertension and 48 pa-
tients (41%) had diabetes mellitus. Table 2 summarizes the
CHF complications which happened in the hospital and out-
side the hospital. Table 3 shows the amount of Hemoglobin,
WBC, platelets and hematocrites according to short term and
long term complications.

Table 1. summarizes the means and SD of blood laboratory
tests and blood pressure As the results show, the amount of
WBC, hemoglobin, hematocrites and platelets has no signifi-
cant differences (p >0.05) between short term and long term
events.

DISCUSSION

The main findings of this study describe the prognostic value
of WBC count in CHF outcomes during hospitalization and
in 6 months after discharge.

CHF is a very complicated disease in which heart cannot
pump blood into the whole body according to its metabol-
ic needs (6). It has estimated that approximately 15 million
people suffer from CHF all around the world. Honestly, this
estimation includes class 3 and 4 heart failure according to
NYHA and subclinical ones are not taken into accounts (1-3).
The means and SD of hemoglobin and hematocrit of patients
were 11.64+2.1 and 36.146. These findings show that patients
suffered from mild to moderate anemia. As shown in the pre-
vious studies, anemia is a common co morbidity with CHF
(7). Anemia causes an increase in cardiac output, sympa-
thetic activity, extracellular fluid and plasma. It causes some
destruction in systolic and diastolic function, hypertrophy
and left ventricular dilation. Anemia decreases the quality
of life due to apnea and fatigue. It worsens the symptoms,
cause re hospitalization and increase in hospitalization peri-
od and treatment costs. Finally, it causes CHF prognosis to
get worse (8-11).

The incidence of anemia in patients with CHF according to

WBC 8.6£3.2
platelet 199000+122000
Hemoglobin 11.6£2.1
Hematocrite 36.1+6
Systolic pressure 133+29
Diastolic pressure 81£17.7
Ejection fraction 26.3+9.3

Table 1. Short term and long term CHF complications
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Short term (in the hospital)

Long term (outside the

hospital)

death

12 (10.3%)

29(24.8%)

Hospitalization more than 5

days

74(63.2%)

Re hospitalization

34(29.1%)

Mechanical method

4(3.4%)

Table 2. The amount of Hemoglobin, WBC, platelets and hematocrites according to short term

and long term complications

WBC Hemoglobin hematocrites platelets
Hospitalization 8.9+3.4 11.3£2.1 35.3+£5.4 209000+146000
more than 5
days
Death in the 8.2+3.6 10.8+2.6 32.9+7.8 171000+61000
hospital
Death  outside 9.5+3 11.4+1.7 35.8+4 209000+214000
the hospital
Re 8.7+£3.2 11.9+1.8 37.245.5 198000+73000
hospitalization

previous studies was estimated 57% in Hagamuchi, 55% in
Tehran and 18% in Tang (10-12).

In this study, the incidence of anemia is about 40% that
confirm the findings of previous studies. The means and
SD of systolic and diastolic blood pressure was 133+29 and
81+£17.7 in patients that shows mild to moderate hyperten-
sion. Obviously, Hypertension is a cause of ventricular hy-
pertrophy and heart failure.

In this study, patients were divided into two groups accord-
ing to short term and longterm complications. No significant
difference found between two groups according to hemo-
globin, hematocrit, WBC number and platelets. There have
been few studies about the prognostic values of mentioned
factors in CHF patients but 2 huge studies showed that in-
creased number of WBC in acute coronary syndrome (ACS)
can enhance the incidence of death in short term outcomes
(death during the hospitalization period or with 30 days after
the ACS).

WBC count can also be a prognostic factor for long term
events such as death after 30 days of ACS (13-16). Some
previous studies showed that low hemoglobin and hemato-
crit cause an increase in death within 30 days in AMI and

ACS (17,18) but findings of this study showed that there is
no correlation between WBC count and CHF outcomes. Be-
cause of contradictory findings, it seems necessary that more
studies with huge samples be conducted.

CONCLUSION
WBC count has no correlation with CHF outcomes and it
cannot be used as a prognostic value.
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