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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=0.0086, 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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OZET
Monosit Sayis1 Dekompanse Kalp Yetersizliginde Belirte¢ midir?

Giris: Calismanin amaci akut dekompanse kalp yetersizligi (ADKY) olan hastalarda kardiyovaskiiler mortalite ile monosit sayisi arasindaki iliski-
nin aragtiritlmasidir.

Gerec ve Yontem: Calisma kardiyolojiye ardisik bagvurmus 237 hasta iceren retrospektif kohort ¢alismasidir. Klinik takipler telefon goriismesi
veya hastanenin medikal kayitlarindan yapildi.

Bulgular: Hastalar iki gruba ayrildi: 1. Grup takipte veya hastanede yatis1 sirasinda dlenlerden, 2. grup yasayan hastalardan olusturuldu. iki grup
arasinda monosit yiizdesi ve sayisi arasinda anlamli farklilik vard: (p=0.003; p=0.006, sirastyla). ROC egrisi ile degerlendirildi (AUC=0.618, %95
GA:0.544-0.693, p=0.003).

Sonug: Monosit ile iligkili sitokinler ADKY de 6nemli rol oynarlar. Calismamiz monositlerin ADKY olan hastalarda mortalitenin bagimsiz predik-
torii olabilecegi, ucuz ve kolay ulasilabilecegini gosterdi. Bununla birlikte genis ¢apli ve ¢ok merkezli ¢aligmalar ile bulgular desteklenmelidir.

Anahtar Sozciikler: Akut Dekompanse Kalp Yetersizligi, Monosit Sayisi, Kalp Yetersizligi.

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.

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

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 111 or 1V 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 meantstandard 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).
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Table.I: The baseline demographic characteristics of the patients

Group 1 Group 2 p

(n=96) (n=141)
FPG, mg/dL 127.69+41.05 142.42:74.91 0.53
Ure, mg/dL 36.15421.47 28.5616.04 0.02
Creatinine, mg/dL 1.47+0.74 1.29£0.58 0.11
HDL, mg/dL 28.97z1 1.6l 31.70+10.99 0.23
LDL, mg/dL 87.68+38.21 88.25+10.99 0.07
TG, mg/dL §6.24+43.20 99.56+61.91 0.09
TC, mg/dL 133.08+49.24 141.62+36.68 0.01
Na, mg/dL 135.164.76 136.11x4.43 0.22
K, mg/dL 4.76£0.78 4.4720.56 0.01
Hb, g/dL 12.9042.21 12.90+1.81 0.93
RDW, 16.8142.74 15.68+2.34 0.01
HCT, 39.97+6.20 39.4545.17 0.79
EF, % 32.07+10.91 28.2349.70 0.01
The frequency of 3.57£3.19 3.38:2.87 0.89
hospitalization
Index follow-up period ~ 34.03426.45 22.58+15.93 0.15
before hospitalization,
month
DM, n (%) 7917 12021 0.47
HT,n (%) 29/67 36/105 0.45
CAD, n (%) 1719 112129 0.97
AF, n (%) 39/57 47/94 0.19
CABG, n (%) 17/79 32/109 0.33
LBBB, n (%) 9/87 12/129 0.81
CRT, n (%) 1/95 4/137 0.34

FPG:Fasting plasma glucose, Ure:Urea, HDL:High Density Lipoprotein, LDL:Low Density Lipoprotein, TG Triglyceride,
TC:Total Cholesteral, Na:Sodium, K:Potassium, HB:Hemoglobine, RDW:Red Cell Distribution Width, HCT-Hematocrit,
EF:Ejection Fraction, DM:Diabetes Mellitus, HT:Hypertension, CAD:Coronary Artery Disease, AF:Atrial Fibrilation,
CABG:Coranary Artery Bypass Graft, LBBB:Left Bundle Branch Blocke, CRT:Cardiac Synchronise Theraphy

Table.II: Comparison of leukocyte and sub-groups of patients

Group 1 Group 2 p

(1F96) (n=141)
Leukocyte, x 109/L 8.9144.62 9.0045.00 0.89
Neutrophil, x 109/L 6.24+2,65 6.5544.53 091
Lymphocyte, x 103/L 1.79+3.54 1.65£1.67 0.46
Eosinophil, x105/L 0.1420.12 0.16£0.17 0.08
Eosinophil, % 1642145 1.71£1.39 046
Basophil, x10/L 0,0520.11 0.04£0.06 0.01
Basophil, % 0.55£0.89 0534048 0.29
Monocyte, x105/L 0.69:0.28 0.59£0.25 0.01
Monocyte, % 7.9042.28 7.1842.68 0.01

Statistically significant p<0.05 It
was used sample t test or mann
whitney u test,

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
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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
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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 1V 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 11-1V 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-
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