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Introduction. 
Heart failure (HF) is the end stage of most dis-

eases of the cardiovascular system and is a major 
cause of morbidity and mortality. About 26 million 
adults worldwide are living with HF, leading some to 
describe it as a global pandemic [1]. This syndrome 
caused of 5% of acute hospital admissions, 10% of 
hospital bed occupancy, and accounts for approxi-
mately 2% of national expenditure on health, mostly 
due to the cost of hospital admissions [2]. Across the 
globe, 17-45% of patients hospitalized with HF die 
within 1 year of admission and the majority die with-
in 5 years of admission [3, 4, 5].

An inflammatory activation in CHF patients 
has long been recognized. Indeed, immune mecha-
nisms modulate interstitial fibrosis, cardiomyocyte 
apoptosis, and hypertrophy, all of which are central 
processes leading to maladaptive remodeling in re-
sponse to a variety of stimuli (ischemia, glucose in-
tolerance, obesity, pressure overload etc.). Especial-
ly for heart failure evolving from large myocardial 
infarction there is substantial evidence for a causal 
contribution of immunity early in the course of the 
disease [6]. 

White blood cells (WBC) count is a marker of sys-
temic inflammation. Established, that this parameter 
is strongly associated with risk factors related to the 
development of heart failure such as coronary heart 
disease and smoking [7]. WBC and other markers 

may be implicated in the development of heart fail-
ure by the immune system acting as a modulator of 
myocyte injury and inflammatory reactions contrib-
uting to the structural and functional deteriorations 
observed in failing human hearts [8]. Higher levels 
of inflammatory markers also have been associated 
with increased severity, mortality and morbidity in 
patients with heart failure [9].

Pharmacological therapy of HF including ad-
ministration of angiotensin-converting enzyme in-
hibitor (ACEI) or angiotensin receptor II blocker 
(ARB), beta-blocker (BB), and aldosterone receptor 
antagonist (AA) can reduce morbidity and mortality 
in patients with HF. Ivabradine is a new therapeu-
tic agent designed to reduce heart rate at rest and 
during exercise by selective inhibition of a novel 
receptor (If channel) located on the pacemaker-cell 
membrane within the sinoatrial node. As such, iv-
abradine joins a list of rate-limiting medications al-
ready available to prescribers for the control of heart 
rate in coronary artery disease (CAD) and HF with 
systolic dysfunction [10]. The ω-3 polyunsaturated 
fatty acids (ω-3 PUFA), such as docosahexaenoic 
acid (DHA) and eicosapentaenoic acid (EPA), are 
known as anti-inflammatory factors, and are used 
for HF treatment [10]. 

The data for ivabradine influence for leukocyte’ 
count are poor; but for PUFA – controversial.

the aim of this study was to investigate the pos-
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sible influence of ivabradine and ω-3 polyunsaturated 
fatty acids for leukocyte’ and its populations counts 
in patients with ischemic heart failure.

Material and Methods. 
357 patients with ischemic HF and sinus rhythm 

were observed. In accordance to treatment all pa-
tients were divided into four groups: I group – basic 
treatment (89 patients); II group - basic treatment and 
Ivabradine (Coraxan™, Les Laboratoires Servier Іn-
dustrie, France) – 5 or 7,5 mg twice a day (depending 
on heart rate); III group - basic treatment and PUFA 
(Omacor™, Abbott Laboratories GmbH, USA-Ger-
many) – 1000 mg per day; IV group – basic treat-
ment with Ivabradine and PUFA in similar doses. All 
patients were examined before and after 6 months of 
treatment. Control group – 30 practically healthy per-
sons. The study was performed in accordance with 
the Helsinki Declaration and Good Clinical Practice 
Guideline. The study was approved by the local eth-
ics committee and written informed consent was ob-
tained from all patients.

We investigated of leukocytes count and their 
subpopulations in blood. 

All analyses were undertaken using the Statistica 
12.0 (StatSoft, Tulsa, OK, USA). Statistical signifi-
cance was assumed at p<0.05.

Results and Discussion. 
The average age of observed patients with HF was 

(67,98±12,06) years. Among all patients 278 persons 
(77.82 %) were males. HF FC ІІ (NYHA) was veri-
fied in 63 patients (17.65 %); ІІІ – in 238 (66.67 %); 
IV – in 56 (15.68 %). The average duration of HF 
was (10.0 [5.0; 15.0]) years. 

Our recent studies showed a significant 1.24-fold 
increase of WBC count, 1.40-fold increase of lym-
phocyte count, and 1.16-fold increase of neutrophils 
cells count in HF patients compared healthy persons 
(p<0,05).

At the end of observation period the significant 
WBC count decrease in blood of patients with isch-
emic HF was observed only in groups with additional 
usage of ω-3 PUFA (Fig. 1). In particular, in patients 
of III-rd group this parameter decreased for 12.3%: 
from (6.83±0.17) G/L to (5.99±0.14) G/L (p<0.05); 
in IV-th group – for 12.5%: from (6.82±0.18) G/L to 
(5.97±0.15) G/L (p<0.05). 

Figure 1. The dynamics of WBC count (G/L) in blood of patients with ischemic heart failure (Remark: significant differ-
ence before and after treatment: * -p<0.05).
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The European Prospective Investigation into Can-
cer and Nutrition (EPIC) study in Norfolk showed 
that during a mean follow-up of 12.4 years, 935 inci-
dent cases of heart failure occurred. In women, nei-
ther total WBC count (1.02, 95% CI 0.96–1.09) nor 
individual components were associated with HR of 
heart failure after accounting for known risk factors. 
In men, HR of heart failure increased with increasing 
levels of total WBC count (1.09, 95% CI 1.04–1.15) 
after accounting for established risk factors [7]. Thus, 
additional prescription of ω-3 PUFA could improve 
prognosis in HF patients.

ω-3 PUFA caused an neutrophils count de-
crease (Table 1): by 8.3%: from (4.25±0.17) G/L to 
(3.89±0.15) G/L (p<0.05) in third group and by 9.6%: 
from (4.28±0.16) G/L to (3.86±0.14) G/L (p<0.05) – 
in forth group.

In other groups we didn’t see significant changes 
of this parameter at the end of follow-up period.

Its known, that granulocyte count is an important 
risk-factor for cardiovascular prognosis. As shown 
by the results of Atherosclerosis Risk in Communi-
ties (ARIC) Study, elevated WBC (especially gran-
ulocytes) appear to be risk factors for incident heart 
failure, independent of traditional risk factors [haz-
ard ratios across quintiles: 1.0, 0.93(0.76-1.15), 1.26 
(1.04-1.53), 1.67(1.39-2.01) and 2.19 (1.83-2.61) (p 

Remarks: 1. HF – heart failure;
2. ∆ - value’s dynamics during treatment;
3. Data noted in M±m (parametric values);
4. Significance before and after treatment: * p<0,05;
5. Significance compared with basic treatment: º p<0,05; ºº p<0,01.

trend <0.0001)], while lymphocytes or monocytes 
were not related [10].

None of prescribed medications exerted effects 
on monocyte and lymphocyte counts in blood of ob-
served patients.

conclusion. 
We found that ω-3 polyunsaturated fatty acids 

have influenced the elevated WBC (especially gran-
ulocytes) counts and showed anti-inflammatory ef-
fects. Further studies designed to investigate the in-
fluence of these medications on other inflammatory 
markers in heart failure are needed to determine a 
new approach in prediction and prevention of heart 
failure.
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