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ABSTRACT 

Objective: The aim of this study is to investigate the association of monocytes count with cardiovascular mortality in patients with acute decom-

pensated heart failure (ADHF). 
Material and Method: The study is a retrospective cohort study including 237 consecutive patients with ADHF admitted to cardiology. Clinical 

follow-up was performed by telephone interviews with the patient and/or relatives and by review of hospital medical records.  

Results: These patients were divided into two groups: the deceased group (group 1), who died during hospitalization or the follow-up period, and 
the survival group (group 2). There was a significant difference in the mean percentage of monocytes and monocyte count between the two groups 

(p=0.003; p=0.006, respectively). ROC curve was drawn (AUC=0.618, 95% confidence interval: 0.544-0.693, p=0.003).  

Conclusion: In summary monocyte-related cytokines play an important role in ADHF. Our study shows that monocytes can be used in patients 
with ADHF as a independent predictor of mortality; moreover it is inexpensive and easy to perform. Nonetheless, further larger-scale and multi-

center studies needed to confirm these findings. 
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ÖZET 

Monosit Sayısı Dekompanse Kalp Yetersizliğinde Belirteç midir? 

Giriş: Çalışmanın amacı akut dekompanse kalp yetersizliği (ADKY) olan hastalarda kardiyovasküler mortalite ile monosit sayısı arasındaki ilişki-

nin araştırılmasıdır. 

Gereç ve Yöntem: Çalışma kardiyolojiye ardışık başvurmuş 237 hasta içeren retrospektif kohort çalışmasıdır. Klinik takipler telefon görüşmesi 

veya hastanenin medikal kayıtlarından yapıldı. 
Bulgular: Hastalar iki gruba ayrıldı: 1. Grup takipte veya hastanede yatışı sırasında ölenlerden, 2. grup yaşayan hastalardan oluşturuldu. İki grup 

arasında monosit yüzdesi ve sayısı arasında anlamlı farklılık vardı (p=0.003; p=0.006, sırasıyla).  ROC eğrisi ile değerlendirildi (AUC=0.618, %95 

GA:0.544-0.693, p=0.003). 
Sonuç: Monosit ile ilişkili sitokinler ADKY de önemli rol oynarlar. Çalışmamız monositlerin ADKY olan hastalarda mortalitenin bağımsız predik-

törü olabileceği, ucuz ve kolay ulaşılabileceğini gösterdi. Bununla birlikte geniş çaplı ve çok merkezli çalışmalar ile bulgular desteklenmelidir. 

Anahtar Sözcükler: Akut Dekompanse Kalp Yetersizliği, Monosit Sayısı, Kalp Yetersizliği. 

Heart failure (HF) is a pathophysiologic process in 

which the heart muscle is unable to meet the body's 

needs for blood and oxygen caused by cardiac structu-

ral and/or functional impairment. Acute decompensa-

ted heart failure (ADHF) is characterized by neuro-

hormonal activation and acute change in hemodynamic 

condition in patients with existing HF (1, 2).  

The inflammatory mechanisms play an important 

role in this complex syndrome involving acute and 

chronic heart failure process and atherosclerosis (3, 4). 

Leukocytes and its subgroups play key roles in the 

presence of active inflammation. Monocytes are im-

portant components of the immune system constituting  

 

 

3-8% of peripheral blood leukocytes. It is also known 

that inflammatory process plays a role in the patho-

physiology of HF and atherosclerosis (5-7).  

The objective of this study was to investigate the 

association of monocytes count with cardiovascular 

mortality in patients with ADHF.   

 

MATERIAL and METHOD 

The study was a retrospective cohort study including 

237 consecutive patients with acute decompensated 

heart failure admitted to cardiology clinic from 1 June 

2009 to 1 July 2011. Sample size was determined by  

simple random sampling. Demographic and clinical  
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data including age, sex, heart failure function class, and  

laboratory data were assessed at baseline. Clinical fol- 

low-up was performed by telephone interviews with 

the patient and/or relatives and by review of hospital 

medical records. The study was approved by Cumhuri-

yet University Faculty of Medicine Ethics Committee. 

Patients with New York Heart Association (NY-

HA) class III or IV systolic heart failure were included 

in this study. Patients with acute myocardial injury, 

acute and/or chronic infection, leukemia, lymphoma, 

inflammatory bowel disease, connective tissue disease 

were excluded from the study. 

 

Statistical Analysis 
Parametric data were expressed as mean±standard de-

viation, and categorical data as percentages. Data were 

processed using the Medcalc statistical software 

(v12.3.0, personallicence of MBY). Independent para-

meters were compared via the independent samples t-

test, and via the Mann-Whitney U-test if there was an 

abnormal distribution. Categorical data were evaluated 

by the chi-square test as appropriate for the prediction 

of mortality, Receiver operating characteristic (ROC) 

curve analysis was performed to identify the optimal 

cut-off of monocyte percentage. Area under the curve 

(AUC) was calculated as measure of the accuracy of 

the test and compared with the use of the z-test. Out-

come curves were generated using the Kaplan–Meier 

analysis for patients having above and below the mo-

nocyte percentage cut-off point and the groups were 

compared by the log-rank test. Patients were censored 

if alive at the end of the follow- up. A p value <0.05 

was accepted as significant. 

 

RESULTS 

The mean age of the patients was 70.5 ±11.1 and one 

hundred fifty-five patients (65.4%) were male. These 

patients were divided into two groups: the deceased 

group (group 1), who died during hospitalization or the 

follow-up period, and the survival group (group 2). The 

mean age of the patients in group 1 and group 2 was 

69.9±11.2 and 71.4±11.0 years, respectively. Their 

baseline demographic and clinical data are presented in 

Table 1. The two groups had similar age and sex distri-

bution as shown in Table 1 (p=0.242; p=0.952, respec-

tively).  

Their baseline clinical and laboratory data, length 

of stay in hospital, frequency of hospitalization, and 

follow-up time are presented in Table 1. The mean 

monocyte count of patients in groups 1 and 2 was 

0.69±0.28 and 0.59±0.25, respectively. The mean per-

centage of monocytes of patients in groups 1 and 2 was 

7.90±2.18 and 7.18±2.68, respectively. There was a 

significant difference in the mean percentage of mo-

nocytes and monocyte count between the two groups as 

shown in Table 2 (p=0.003; p=0.006, respectively).  

 
 

 
 

ROC curve was constructed to evaluate the relati-

onship mortality and monocyte count. ROC curve was 

drawn in figure 1 (AUC=0.618, 95% confidence inter-

val: 0.544-0.693, p=0.003). 

The results showed that monocyte percentage and 

count were not associated with follow-up time, length 

of stay in hospital, frequency of hospitalization. The 

cumulative mortality rates are presented in Figure 2. 
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Figure 1. Evaluation by Roc analysis of monocytes in patients whit acute 

decompensated heart failure 

 

 

 
Figure 2. 

 

DISCUSSION 
It is known that neurohormonal and immune system 

play an important role in HF (7). The activation of 

inflammatory response is activated by these systems, 

either directly or indirectly. Monocytes play key roles 

in the activation of inflammatory response (6-9). There 

are limited data regarding the relationship between HF 

and monocytes. Based on the current literature, there is 

no study evaluating the association of monocytes with 

cardiovascular mortality in patients with ADHF.  

The activation of monocytes is caused by vent-

ricular distension, hypoxia and ischemia of tissues, 

increasing systemic congestion, and bacterial trans-

location. The activation of monocytes causes cytokine 

release such as interleukin (IL)-1b, IL-6, tumor nec-

rosis factor (TNF) (10). However, myocardial injury al-

so causes local cytokine release. Moreover, these cyto-

kines create a positive feedback loop and reactivate the 

monocyte activation. Cytokines cause not only myocar-

dial hypertrophy and fibrosis but also cardiac dysfunc-

tion via its effect on signal conduction system (10, 11).  

It is known that high level of cytokines is associa-

ted with cardiac dysfunction in HF. Haugen et al. (5) 

showed that level of IL-1b, IL-6, IL-8, and TNF was 

higher in patients with HF than control group. Stumpf 

et al. (12) showed that level of TNF was higher in 

patients with congestive HF than healthy participants.     

ADHF is one of the most common causes of the 

reasons for hospitalization in patients older than 65 

years (13). Common causes of ADHF include myo-

cardial ischemia and/or infarction, arrhythmias, severe 

hypertension, worsening of renal function, infection, 

severe thyroid disease, severe anemia, medication 

nonadherence, medical treatment such as non-steroidal 

inflammatory drugs, glitazones, negative inotropic 

agents (14, 15). There are several studies investigating 

relationship between cytokines and mortality and/or 

morbidity. Schulze et al. (16) showed that TNF level in 

patients with HF was higher than control group. They 

also showed that TNF level in patients with ADHF was 

higher than patients with compensated HF. Miettinen et 

al. found that the IL-6 level at 48 hours after admission 

in patient with ADHF was higher than patients with 

compensated HF. They also showed that high level of 

IL-6 and TNF were a independent predictor of 12-

month mortality. Milani et al. (18) found that TNF 

level in patients with ADHF without cachexia was 

higher than healthy control group. 

The activation of chemokines occurs in HF as a 

part of the inflammatory response. Chemokines, espe-

cially Monocyte Chemotactic Protein-1 (MCP-1) are 

polypeptides inducing monocyte mobilization from the 

bone marrow (19-21). Inflammatory cytokines contri-

bute to activation of chemokines. Aukrust et al. (19) s-

howed that chemokines were high in patients with 

NYHA class IV systolic heart failure. Also they found 

an inversely proportional relationship between left 

ventricular ejection fraction and chemokin level. 

Makarewicz-Wujek and Kozlowska-Wojciechowska 

(20) found that MCP-1 level was higher in patients 

with HF than control group. Cappuzello et al. (21) 

showed that MCP-1 level was higher in patients NY-

HA class II-IV heart failure than control group.   

Monocytes play important roles in phagocytosis, 

antigen processing and presentation (22). Despite the 

important role of monocytes, there were few studies 

investigating prognostic role of monocytes in HF. 

Green et al. (23) found the association of monocyte 

count with poor prognosis in patients with HF admitted 

to hospital. Shantsila et al. (24) showed that high mo-

nocyte count was a independent predictor of mortality 

in patients with HF with preserved ejection fraction. 
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Interaction among monocytes, chemokines, and 

cytokines cause a vicious circle in HF. Many studies 

focused on monocyte-related cytokines. The aim of this 

study was to investigate the association of monocytes 

count with cardiovascular mortality in patients with 

ADHF. The results showed that monocyte percentage 

and count were associated with cardiovascular morta-

lity.  

This study had some limitations. This was a retros-

pective cohort and single-centered study. Another limi- 

tation to our study was the relatively small sample size.  

In summary monocyte-related cytokines play an 

important role in ADHF. Our study shows that mono-

cytes can be used in patients with ADHF as a indepen-

dent predictor of mortality; moreover it is inexpensive 

and easy to perform. Nonetheless, further larger-scale 

and multi-center studies are needed to confirm these 

findings. 
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