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Correlation among serum prealbumin level, red cell distribution width and severity of heart failure in advanced aged male patients
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Abstract: Objective: To explore the correlation among serum prealbumin (PAB) level, red cell distribution width (RDW) and cardiac function in advanced aged male patients with chronic heart failure (CHF). Methods: Research objects included 60 patients with heart failure（28 cases with NYHA class Ⅱ and 32 cases with NYHA class Ⅲ-Ⅳ, heart failure group）and 30 cases with normal cardiac function admitted in the same period（normal control group）. Serum PAB, hemoglobin (Hb) concentration and RDW, red blood cell (RBC) count were measured. Patients all received echocardiography examination. Changes of all indexes were compared among patients with different cardiac function class. Results: ① Compared with normal control group, there was significant decrease in serum PAB level [(252±49) mg/L vs. (185±36) mg/L] and significant increase in RDW [(13.84±0.60) % vs. (15.79±1.33) %] in heart failure group, and compared with class Ⅱ group, there was significant decrease in serum level of PAB and significant increase in RDW in class Ⅲ-Ⅳ group, P<0.01 all; ② Compared with normal control group, there were significant decrease in E/A [(1.02±0.36) vs. (0.75±0.18)] and left ventricular ejection fraction [LVEF, (59±9) % vs. (49±11) %] in heart failure group, and the worse cardiac function was, the lower these two indexes were, P<0.01 all; ③ Pearson linear correlation regression analysis indicated that PAB was positively correlated with E/A and LVEF (r=0.451, P<0.05; r=0.596, P<0.05), and RDW was negatively correlated with E/A and LVEF (r=-0.391, P<0.05; r=-0.574, P<0.05) in heart failure group. Conclusion: Prealbumin and red cell distribution width are closely correlated to cardiac function class in advanced aged male patients. Both of them can indirectly reflect cardiac function in advanced aged patients with chronic heart failure. 
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血清前白蛋白、红细胞分布宽度与高龄男性心力衰竭严重程度的相关性/李月芳, 胡欣, 冯姝敏, 马立作, 黄艳//中国人民解放军第105医院干部病房，安徽 合肥 230031
摘要: 目的： 探讨高龄男性慢性心力衰竭(CHF)患者血清前白蛋白（PAB）、红细胞分布宽度(RDW)与心功能之间的关系。方法：研究对象包括心衰组60例（心功能Ⅱ级28例，心功能Ⅲ-Ⅳ级32例），正常对照组（同期入院心功能正常者）30名，分别检测血清PAB 、RDW、红细胞计数（RBC）、血红蛋白(Hb)含量，并行心脏彩超检查，比较不同心功能级别患者的各项指标变化。 结果： ①与正常对照组比较，心衰组血清PAB水平[(252±49) mg/L比(185±36) mg/L]显著降低，RDW[(13.84±0.60) %比(15.79±1.33) %]显著升高，且二者在心功能Ⅲ-Ⅳ级组较Ⅱ级组更为降低或升高,P均<0.01；②与正常对照组比较，心衰组E/A[(1.02±0.36)比(0.75±0.18)]、左室射血分数[LVEF, (59±9) %比(49±11) %]均显著降低，且随心功能恶化更为降低，P均<0.01；③Pearson直线相关回归分析显示，心衰组PAB与E/A、LVEF均呈正相关（r=0.451，P <0.05；r=0.596，P <0.05），而RDW与E/A、LVEF均呈负相关（r=-0.391，P <0.05；r=-0.574，P <0.05）。结论：血清前白蛋白、红细胞分布宽度与高龄男性患者的心功能分级密切相关，二者可以间接反映高龄慢性心力衰竭患者的心脏功能。
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Chronic heart failure (CHF) is end stage of all-cause heart diseases, it’s very important to accurately distinguish high-risk population and patients with heart failure, and perform effective evidence-based medicine treatment on them. Prealbumin (PAB) is a kind of acute phase reactant, whose level significantly changes under stress states such as inflammation and trauma. Red cell distribution width (RDW) is an index reflecting volume and dispertion state of red cells. Candesartan in Heart Failure: Assessment of Reduction in Mortality and Morbidity (CHARM) study indicated [1] that increased RDW was independently correlated with risk of death and admission in CHF patients. The present study measured serum PAB, hemoglobin (Hb) concentration and RDW, red blood cell count (RBC), and performed echocardiography examination in advanced aged male CHF patients in order to analyze changes of above indexes in patients with different cardiac function class, and then explore application of PAB and RDW in advanced aged male CHF patients. 

1  Data and methods

1.1  Subjects

    Heart failure group: a total of 60 advanced aged male inpatients with age (87.6±4.1) years were selected from our department, who were patients with coronary heart disease or hypertensive heart disease. Evaluation of cardiac function referred to New York heart association (NYHA) cardiac function classification: there were 28 cases with class Ⅱ, 27 cases with class Ⅲ and five cases with class Ⅳ. Normal control group: a total of 30 cases with normal cardiac function admitted in the same period were selected There were no significant difference in age, gender, smoking and alcohol drinking etc. between normal control group and heart failure group, P>0.05. All subjects had no gastrointestinal bleeding, severe liver or renal dysfunction, hyperthyroidism and cancer, valvular heart disease, pulmonary heart disease and severe infection. 

1.2  Measurement of indexes 
     XE-2100 automatic blood cell analyzer produced by Sysmex Company was used to measure RDW, RBC and Hb level; Hitachi 7600-020 automatic biochemical analyzer was used to measure serum PAB level after admission. 

1.3  Echocardiography examination

HP SONOS5500 color Doppler two-dimensional ultrasonic imaging device and S4 probe (American HP Company) were used to examine. Methods: subjects were laid on the back or in left-lateral position, breathed quietly. Probe was placed on left parasternal No.4 intercostal area, under the two-dimensional cardiac long axis and in level of chordae tendineae of mitral valve. Mitral early diastolic peak flow velocity (E peak), mitral late diastolic peak flow velocity (A peak) and left ventricular end-diastolic dimension (LVEDd) were measured, and left ventricular ejection fraction (LVEF) was calculated according to Teichholz formula. 

1.4  Statistical analysis
    The earliest laboratory measurement data and evaluated cardiac function class after admission were regard as the clinical data and lab data of patients. SPSS 12.0 software was used to perform statistical analysis. All continuous variables were expressed as mean ± standard deviation (
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) and it comparison among groups were performed using t test. Pearson linear correlation analysis was used to analyze the correlation among variables. P<0.05 was regard as possessing statistical significance. 

2 Results

2.1  Comparison of PAB, RDW, RBC, Hb and indexes of echocardiography between heart failure group and normal control group 

    Compared with normal control group, there were significant decrease in serum PAB level, E/A and LVEF, and significant increase in RDW [(13.84±0.60) % vs. (15.79±1.33) %] in heart failure group, P<0.01 all. They were shown in table 1. 

Table 1 Comparison of all indexes between heart failure group and normal control group (
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	Index
	Normal control group (n=30)
	Heart failure group (n=60)
	t
	P

	PAB（mg/L）
	252±49
	185±36△△
	6.64
	0.000

	RDW（%）
	13.84±0.60
	15.79±1.33△△
	9.57
	0.000

	RBC(×1012/L)
	3.94±0.40
	4.01±0.41
	0.78
	0.500

	Hb(g/L)
	118±11
	121±10
	1.26
	0.500

	E/A
	1.02±0.36
	0.75±0.18△△
	3.87
	0.000

	LVEF(%)
	59±9
	49±11△△
	4.60
	0.000


PAB: Prealbumin, RDW: Red cell distribution width, RBC: Red blood cell count, Hb: Hemoglobin, E/A: mitral early/late diastolic peak flow velocity, LVEF: Left ventricular ejection fraction. Compared with normal control group, △P<0.05, △△P<0.01. Similarly hereinafter. 
2.2  Comparison of PAB, RDW, RBC, Hb and indexes of echocardiography among different cardiac function class groups  

    Along with cardiac function deterioration, there was gradual increase in RDW, and gradual decrease in PAB, E/A and LVEF, P<0.01 all. They were shown in table 2. 

Table 2   Comparison of all indexes among groups of different cardiac function class (
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	Index 
	
	Class Ⅱ group
 (n=28)
	Class Ⅲ-Ⅳ group (n=32)
	
	t
	P  

	PAB（mg/L）
	
	207±31
	166±28▲▲
	
	5.35
	0.000

	RDW（%）
	
	14.60±0.64
	16.82±0.82▲▲
	
	11.76
	0.000

	RBC(×1012/L)
	
	3.98±0.38
	4.04±0.43
	
	0.57
	0.500

	Hb(g/L)
	
	121±11
	120±9
	
	0.38
	0.500

	E/A
	
	0.88±0.15
	0.65±0.12▲▲
	
	6.49
	0.000

	LVEF(%)
	
	53±8
	45±10▲▲
	
	3.44
	0.002


Compared with class Ⅱ group, ▲P<0.05, ▲▲P<0.01.

2.3  Correlation among PAB, RDW, E/A and LVEF in heart failure group

    Pearson linear correlation regression analysis indicated that PAB was positively correlated with E/A and LVEF (r=0.451, P<0.05; r=0.596, P<0.05), and RDW was negatively correlated with E/A and LVEF (r=-0.391, P<0.05; r=-0.574, P<0.05) in heart failure group. 

3  Discussion

    In recent years, more and more researches demonstrated that there were different degrees of malnutrition in most patients with heart failure, mainly presented as hypoproteinemia and anemia etc. PAB is a protein synthesized by liver, whose molecular weight was 54 KD, and is one of important indexes for evaluating nutritional status and therapeutic effect internationally now [2]. Half life period of PAB is short (about 1.9d) and its serum concentration is very low in vivo. As an inflammatory marker [3], its serum concentration significantly changes under conditions of inflammation, infection, trauma and tumor. The present study found that serum PAB level in heart failure group was significantly lower than that of normal control group, and it decreased along with heart failure exacerbation, suggesting that different degree of malnutrition existed in patients with heart failure and serum PAB can be used to reflect severity of heart failure. 

RDW is an index widely used in clinic now. It presents heterogeneity change degree of red blood cell, namely it is a quantitative index reflecting different size of red blood cells, which is usually presented as coefficient of variation, its increase indicates that size varies and difference increases in red blood cells, and it can accurately and objectively reflect the extent of cell size difference. Early research indicated that RDW was related to many diseases and its level significantly increased after dyserythropoiesis, over hemocatheresis and transfusion. In recent years, RDW level was thought to be closely related to cardiovascular diseases [4, 5], and its role in judging severity and prognosis of heart failure received more and more attention [6, 7]. The present study found that RDW in heart failure group was significantly higher than that of normal control group, the more severe heart failure was, the higher RDW level was. Major mechanism of RDW increase in CHF patients may be that marrow blood-producing function and synthesis of erythropoietin decrease during heart failure, leading to varying size of red blood cells, but its precisely mechanism needs further study. 
The present study found that serum PAB was positively correlated with E/A and RDW was negatively correlated with E/A in heart failure group, suggesting that the lower PAB level was and higher RDW was, the worse cardiac diastolic function was; and it’s also found that serum PAB was positively correlated with LVEF, and RDW was negatively correlated with LVEF, suggesting that the lower PAB level was and higher RDW was, the more severe myocardial remodeling was, the poorer cardiac blood-pumping function was; so the results indicated that PAB and RDW can indirectly reflect myocardial remodeling degree and cardiac function. 

In summary, results of the present study indicated that PAB and RDW were related to cardiac function class of advanced aged male patients, and they can indirectly reflect cardiac function of advanced aged male CHF patients, which should be paid attention during clinical process and may be used to guide clinic diagnosis and treatment, it indeed needs deeper study to further determine its precise cause and mechanism.
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