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Influence of anemia on cardiac function in patients with diastolic heart failure
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Abstract: Objective: To explore change of hemoglobin (Hb) concentration, the relationship between anemia and left ventricular function and the influence of anemia on prognosis in patients with diastolic heart failure (DHF). Methods: According to NYHA classification, a total of 176 DHF patients were divided into class Ⅱ group (n=78), class Ⅲ group (n=50) and class Ⅳ group (n=48), then Hb level and morbidity rate of anemia were analyzed in each group. According to diagnostic standard of anemia, patients were divided into anemia group (n=58, , occupied 33.0%) and non anemia group (n=118, occupied 67.0% ). Left ventricular diastolic function, mortality rate and rehospitalization rate during follow-up were compared and analyzed between two groups. Results: Along with cardiac function class rose (from class Ⅱ to class Ⅳ), Hb level showed a decreasing trend [(130±6) g/L vs. (108±4) g/L vs. (96±12) g/L], while morbidity rate of anemia gradually rose (8.97% vs. 36.0% vs. 68.8%), P<0.05 all in anemia group；Compared with non-anemia group, there were significant rise in percentages of patients with coronary heart disease (55.1% vs. 65.5%), levels of creatinine [(87.6±39.2) μmol/L vs. (113.7±59.8) μmol/L] and N terminal pro B type natriuretic peptide [NT-proBNP, (578.0±136.7) pg/ml vs. (886.0±174.8) pg/ml], and early-diastolic peak velocity deceleration time [(137±15)ms vs. (196±13)ms], and significant reduction in mitral early/late diastolic peak flow velocity [E/A, (0.87±0.32) vs. (0.62±0.29)], P<0.05 all. Compared with non-anemia group, there were significant rise in mortality rate (9.3% vs. 20.7%) and rehospitalization rate (18.6% vs. 32.8%) in anemia group during follow-up, P<0.05 all. Conclusion: DHF patients often complicate with anemia. Along with heart failure aggravates, their morbidity rate of anemia rises, and anemia may aggravate cardiac diastolic dysfunction. Mortality rate and rehospitalization rate rise in DHF patients complicated with anemia. 
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摘要：目的：探讨舒张性心力衰竭（DHF）患者血红蛋白（Hb）含量的变化，贫血与左室功能的关系及对预后的影响。方法：176例DHF患者按照NYHA分级分为：Ⅱ级78例，Ⅲ级50例，Ⅳ级48例,分析各组Hb水平和贫血患病率。按照贫血诊断标准患者被分为贫血组(58例, 占33.0%)与非贫血组(118例,占67.0)，对两组患者左室舒张功能，随访期间的死亡率及再住院率进行比较分析。结果：贫血组随心功能分级(Ⅱ级~Ⅳ级)增加，Hb水平呈下降趋势[(130±6)g/L比(108±4) g/L比(96±12) g/L]，而贫血的患病率逐渐增加(8.97%比36.0%比68.8%) ，P均<0.05。与非贫血组相比，贫血组的冠心病患者比例(55.1%比65.5%)、肌酐[(87.6±39.2) μmol/L比(113.7±59.8) μmol/L]、N末端B型利钠肽原[NT-proBNP, (578.0±136.7) pg/ml比(886.0±174.8) pg/ml]水平明显升高，舒张早期峰速减速时间明显增加[(137±15)ms比(196±13)ms],二尖瓣舒张早期/晚期峰值流速比值[E/A,(0.87±0.32)比(0.62±0.29)]明显减小（P均<0.05）。随访期间与非贫血组比较，贫血组的死亡率(9.3%比20.7%)、再住院率(18.6%比32.8%)明显上升(P均<0.05)。结论：DHF患者常伴有贫血，随着心衰严重程度的加重其贫血发病率增加，贫血可能加重心脏舒张功能不全，合并贫血的DHF患者其死亡率及再住院率增加。
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Along with population entering into aging, morbidity rate of chronic heart failure (CHF) progressively elevates, which seriously affects patient’s survival rate and quality of life. There were researchs discussed influence of anemia on cardiac dysfunction and thought that anemia severity was closely related to rehospitalization rate and mortality rate of patients with heart failure, which was an independent risk factor for poor prognosis of CHF [1]. However, all these researches mainly focused on patients with heart systolic dysfunction [2, 3], and there are few researches on patients with diastolic heart failure (DHF) complicated anemia. The present study explored change of hemoglobin (Hb) level, relationship between anemia and left ventricular function and influence of anemia on prognosis in DHF patients. 

1. Data and methods

1.1 General data

A total of 176 DHF patients visited to our department from May 2010 to Dec 2013 were enrolled, including 90 males and 86 females with age 40~83 (58.72±11.76) years. Underlying diseases included 103 cases with coronary heart disease (CHD), 65 cases with hypertensive heart disease and eight cases with hypertrophic cardiomyopathy. According to NYHA cardiac function classification, patients were divided into class Ⅱ group (n=78), class Ⅲ group (n=50) and class Ⅳ group (n=48). Inclusion standards were as follow: (1) Symptoms or signs of congestive heart failure, such as exertional dyspnea, pulmonary edema etc; (2) Patients with left ventricular diastolic dysfunction, though echocardiography indicates normal left ventricular ejection fraction (LVEF≥50%) [4]. Exclusion standards were as follow: patients with severe valvular heart diseases, congenital heart disease, primary pulmonary hypertension, pulmonary heart disease, medical history of valve replacement or heart transplantation, hospitalization history of acute myocardial infarction or unstable angina pectoris in last six months, severe liver or renal insufficiency and malignant tumor. 

1.2 Methods 
At admission, levels of Hb, N terminal pro-B-type natriuretic peptide (NT-proBNP), serum creatinine (Cr), blood pressure and blood glucose etc. were routinely measured in patients. Patients received echocardiography examination (Philips IU22) within 72h after hospitalization, LVEF, early-diastolic peak velocity deceleration time (DT) and mitral early/late diastolic peak flow velocity (E/A) were measured. Hb<120g/L (male) and <110g/L (female) were regarded as diagnostic standard of anemia, according to this criterion, patients were divided into anemia group (n=58) and non anemia group (n=118). All patients received routine anti-heart failure therapy, such as angiotensin converting enzyme inhibitor/angiotensin receptor blocker (ACEI/ARB), aldosterone receptor antagonist, β receptor blocker and diuretics etc. After one-year follow-up, all-cause mortality rate and rehospitalization rate were registered in two groups.

1.3 Statistical methods
SPSS 16.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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). Its comparison between two groups was performed using t test, the comparison among multiple groups was performed using analysis of variance and pairwise comparisons was performed using LSD-t test. Numeration data were expressed as percentage, and its comparison was performed using chi-square test. P<0.05 was regarded as possessing significant difference.  
2. Results

2.1 Relationship between severity of heart failure and anemia

    Along with NYHA class increased, Hb level reduced, anemia aggravated and morbidity rate of anemia gradually rose, in DHF patients, P<0.05 all. They were shown in table 1. 

Table 1 Anemia in patients with diastolic heart failure (DHF) 

	NYHA class
	Cases 
	Hemoglobin (g/L)
	Anemia  n(%)

	Class Ⅱ group
	78
	130±6
	7(8.97 )

	Class Ⅲ group
	50
	108±4△
	18(36.0) △

	Class Ⅳ group
	48
	96±12△▲
	33(68.8) △▲

	F/χ2

P
	
	7.58

0.038
	27.19

0.028

	P Ⅱ-Ⅲ
	
	0.031
	0.026

	PⅡ-Ⅳ
	
	0.046
	0.037

	PⅢ-Ⅳ
	
	0.029
	0.014


Compared with class Ⅱ group, △P<0.05; compared with class Ⅲ group, ▲P<0.05. 

PⅡ-Ⅲ: Comparison between class Ⅱ group and class Ⅲ group, the rest may be 

deduced by analogy. 

2.2 Comparison of clinical data between anemia group and non anemia group in DHF patients

    Compared with non anemia group, there were significant rise in levels of Cr and NT-proBNP; and percentages of male and CHD patients in anemia group, P<0.05 all. They were shown in table 2. 

[image: image2.jpg]Table 2 Comparison of clinical data between anemia group and non anemia group in DHF patients

Gro c Age Male Hypertension Diabetes CHD Hemoglobin Cr NT-proBNP
up ases (years) n( %) n( %) mellitus n(%)  a(%) (g/L» (pmol/L) (pg/ml)

Non anemia group 118 58.4110.8  54(45.8) 92(78. 0 38(32. 2) 65(55. 1) 135.0+13.0 87.6%39.25 78.0%1136.7

Anemia group 58 58.2111.5 36(62. )2 46(79.3) 24(41.4)  38(65.5)2 106.0%7.04 113.7+59.85 886.0%174. 84

t/ 0.21 24.81 4.11 3. 57 19. 53 2.34 2.75 2.12

P 0.083 0. 039 0.098 0.076 0. 044 0.028 0. 032 0.019

CHD:Coronary heart disease, Cr;Creatinine, NT-proBNP: N terminal pro B type natriuretic peptide. Compared with non anemia group A P<C

0. 05. Similarly hereinafter.




2.3 Comparison of left ventricular diastolic function between anemia group and non anemia group in DHF patients

    Compared with non anemia group, left ventricular diastolic function significantly reduced, DT significantly prolonged and E/A significantly reduced in anemia group (P<0.05 both), but there was no significant difference in LVEF between two groups. They were shown in table 3. 

Table 3  Comparison of left ventricular diastolic function between anemia group and non anemia group in DHF patients (
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	Group 
	Cases 
	LVEF (%)
	DT（ms）
	E/A

	Non anemia group 
	118
	58±12
	137±15
	0.87±0.32

	Anemia group
	58
	57±9
	196±13△
	0.62±0.29△

	t
	
	0.54
	2.39
	2.87

	P
	
	0.069
	0.021
	0.039


LVEF: left ventricular ejection fraction, DT: early-diastolic peak velocity deceleration time, E/A: mitral early/late diastolic peak flow velocity. 

2.4 Relationship among mortality rate, rehospitalization rate and anemia in DHF patients

    During follow-up, there were 12 cases (20.7%) died in anemia group and 11 cases (9.3%) died in non anemia group. Compared with non anemia group, there were significant rise in mortality rate and rehospitalization rate in anemia group, P<0.05 both. They were shown in table 4. 

Table 4 Comparison of follow-up condition between two groups of DHF patients n(%) 

	Group 
	Cases 
	Rehospitalization 
	Death 

	Non anemia group 
	118
	22（18.6）
	11（9.3）

	Anemia group
	58
	19（32.8）△
	12（20.7）△

	χ2
	
	23.10

	26.98

	P
	
	0.032
	0.014


3. Discussion

Diastolic heart failure (DHF) is also called heart failure with preserved LVEF, refers to chronic congestive heart failure (CHF) featured by reduced myocardial active relaxation capability and decreased myocardial compliance. It is presented as CHF symptoms and/or signs, such as exertional dyspnea and edema etc.; echocardiography examination suggests left ventricular diastolic dysfunction, meanwhile LVEF is normal or almost normal (LVEF≥50%). DHF patients occupied over 50% among patients with heart failure [5]. Epidemiological research indicated that morbidity rate of DHF rose along with age increased, therefore, along with population aging, its morbidity further rose [6]. A study indicated that the more severe anemia was, the more severe heart failure was and the poorer prognosis was, and incidence rate of anemia could reach as high as 80% in patients with NYHA class Ⅳ [7]. Current researches often pay attention to heart failure patients with reduced heart systolic function, and few studies evaluate influence of anemia on DHF. 

The present study analyzed and found that there were 58 patients with anemia among the 176 DHF patients, morbidity rate of anemia gradually rose along with cardiac function aggravated; compared with non anemia group, there were significant rise in NT-proBNP level, all-cause mortality rate and rehospitalization rate in anemia group. The cause is that cardiac function aggravation makes renal blood hypoperfusion, aggravates renal injury, while renal insufficiency aggravates anemia in return, which forms a vicious cycle. More patients in anemia group were complicated with CHD, which was considered to be related to elevated levels of inflammatory factors such as TNF-α and IL-6 in patients with anemia, and it needs to be proved. Now the concrete pathological mechanism of anemia in patients with heart failure is still not clear. The possible mechanism of reduced cardiac diastolic function aggravation in anemia patients is that anemia makes myocardium in hypoxia state, leading to myocardial compliance reduction, and further aggravates cardiac diastolic dysfunction, besides, it’s also related to inflammatory factor activation etc. [8].

In view of importance of anemia in DHF patients, further study is needed to study the mechanism of anemia occurrence in DHF patients and explore beneficial therapeutic protocol, and actively study the therapeutic effect on anemia in DHF patients. Limitations of the present study are the cases are few, follow-up duration is short, so it calls for larger- scale clinical researches to further prove it. 
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