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Clinical features and prognosis of more than 75-year old patients with heart failure and preserved ejection fraction
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Abstract: Objective: To analyze clinical features and prognosis of more than 75-year old patients with heart failure and  preserved ejection fraction (HFPEF) through comparing with heart failure（HF）and reduced ejection fraction (HFREF), and provide reference for prevention and treatment of HFPEF. Methods: A total of 134 > 75 years HF inpatients admitted from Jan 2009 to Dec 2011 were selected. With left ventricular ejection fraction (LVEF) 50% as the critical point, patients were divided into HFPER group (n=63) and HFREF group (n=71). Clinical characteristics were compared between two groups. Clinical outcomes (all-cause death and rehospitalization caused by heart failure) were compared between two groups after follow up. Results: (1) Clinical features: compared with HFREF group, there were significant increase in LVEF [(36.46±6.84)% vs. (58.65±5.01)%], percentage of patients with hypertension (49.3% vs. 69.8%), left atrial diameter [(34.98±3.78) mm vs. (40.02±3.29) mm], and significant decrease in level of brain natriuretic peptide [BNP, (1005.62±458.99) pg/ml vs. (646.57±333.56) pg/ml], concentration of hemoglobin [(11.97±1.29) g/dl vs. (10.76±1.21) g/dl] and left ventricular diameter [(57.17±7.52) mm vs. (47.73±5.48) mm] in HFPEF group, P<0.01 all; (2) Patients were followed up for a mean 2.6 years. There were no significant difference in all-cause mortalities（17.5% vs. 19.7%）and mean time without heart failure event (286 d vs. 258 d) between HFPEF group and HFREF group. Conclusion: Compared with HF patients with reduced ejection fraction, hypertension and anemia are more frequent in HF patients with preserved ejection fraction, but there is no significant difference in clinical outcomes between them. 
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大于75岁的左室射血分数正常心衰患者的临床特征和预后/苏锦锋1,陈军2//1.荆门市第二人民医院心内科, 湖北 荆门 448000；2华中科技大学同济医院心内科
摘要: 目的：通过与左室射血分数减低的心力衰竭(HFREF)比较，分析75岁以上的左室射血分数正常心衰(HFPEF)患者的临床特征和预后，为防治HFPEF提供依据。方法：选择2009年1月~2011年12月住院的年龄大于75岁的心衰患者134例，以左室射血分数(LVEF)50%值为分界点，分为HFPER组(63例)和HFREF组(71例)，比较两组患者的临床特征；通过随访，比较两组患者的临床结局(全因死亡和因心衰再次入院)。结果：(1)临床特征：与HFREF组患者比较，HFPEF组患者LVEF[(36.46±6.84)%比(58.65±5.01)%]、高血压比例(49.3%比69.8%)显著升高，BNP水平 [(1005.62±458.99)pg/ml比(646.57±333.56)pg/ml]、血红蛋白浓度显著降低[(11.97±1.29)g/dl比(10.76±1.21)g/dl,]，左房内径显著增大[(34.98±3.78) mm比(40.02±3.29)mm]，左室内径显著减小[(57.17±7.52)mm比(47.73±5.48)mm], P均<0.01; (2)平均随访2.6年， HFPEF组和HFREF组患者的全因死亡率分别为17.5%和19.7%，无心衰事件时间平均为286 d和258 d，差异均无显著性。结论：与左室射血分数减低的心力衰竭患者相比，高血压和贫血在左室射血分数正常心衰患者中更常见，然而二者的临床结局却无显著差异。
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Heart failure (HF) is the end stage of various cardiovascular diseases, whose incidence rate increases along with age, and it’s the first cause of admission in population >65 years. According to statistics, five-year survival rate of HF patients with symptoms was only 50%; therefore HF became difficulty and focal point of clinical prevention and treatment [1]. In recent years, HF with preserved left ventricular ejection fraction (HFPEF) is gradually recognized by people, epidemiological survey indicated that HFPEF occupied 30%~50% HF; compared with HF with reduced left ventricular ejection fraction (HFREF), there were more aged females, more complication of systolic hypertension in HFPEF patients, and their clinical outcomes were also poor [2]. Besides, first-line drugs for HFREF, such as ACEI/ARB and β-receptor blockers, cannot significantly decrease end-point events of HFPEF patients, suggesting that their pathogenesis are different to HFREF and new topic is raised for clinical treatment [3]. Current HFPEF treatment mainly stays on control of risk factors, such as controls of hypertension, diabetes mellitus and maintenance of sinus heart rate etc, thus early recognition of its risk factors is of very important clinical significance for prevention of diseases and improvement of prognosis [4]. Because there are few researches on >75 years aged HFPEF people, therefore, the present study compared clinical features and prognosis between HFPEF group and HFREF group, and provided reference for prevention and treatment of HFPEF.

1  Methods 

1.1  General data

A total of 134 patients, who were more than 75 years old and admitted in our hospital because of HF from Jan 2009 to Dec 2011, were retrospectively enrolled as research objects. They were diagnosed by experienced physicians from department of cardiology according to diagnostic criteria of systolic and diastolic heart failure in diagnosis and treatment guidelines for chronic heart failure formulated by Chinese Society of Cardiology (2007 edition) [5]. The following data of medical history of every patient were recorded: baseline cause of disease, complications, comorbidities, clinical status, electrocardiogram (ECG), echocardiography, examined results of biochemical indexes and therapeutic drugs. Exclusion standards were as follow: acute myocardial infarction, valvular heart diseases, constrictive pericarditis, end-stage renal failure and malignant tumor. There were 236 cases according to diagnostic standard, and 93 cases were excluded according to excluded standard, so there were 134 cases enrolled as research objects. With left ventricular ejection fraction (LVEF) 50% as the critical point, patients were divided into HFPER group (n=63) and HFREF group (n=71).

1.2  Definitions of related clinical criteria

The following clinical criteria were defined according to related guidelines: hypertension: systolic blood pressure >140mmHg and/or diastolic blood pressure >90mmHg, or taking antihypertensive drugs before admission; hyperlipidemia: concentration of total cholesterol (TC) >220 mg/dl, or taking lipid-lowering drugs before admission; diabetes mellitus: level of glycosylated haemoglobin (HbA1c) >6.5%, or taking hypoglycemic agents before admission; anemia: hemoglobin concentration, male <12g/dl, female <11g/dl; atrial fibrillation, baseline diseases and HF history were confirmed according to medical recording; above data were all taken from medical history information of patients’ first admission.  

1.3  Echocardiography
Vivid 7 color Doppler ultrasound imaging instrument (GE Company) was used and frequency of probe was 2.5MHz, and patients received echocardiography examination within one week after admission. HF was defined using internationally accepted criterion of left ventricular ejection fraction (LVEF), and 50%LVEF was regard as critical point to define HFPEF (LVEF≥50%) and HFREF (LVEF<50%). 

1.4  Follow up

Follow- up time was 2.6 years on average. Follow- up was performed with combination of telephone follow up and reading medical recording. The deadline was Dec 2012. End-point events included all-cause death and rehospitalization because of HF. 

1.5  Statistical analysis

SPSS 17.0 software was used to perform statistical treatment. Measurement data were expressed as mean ± standard deviation (
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), and its comparison between two groups was performed using independent sample t test; numeration data were expressed as percentage, and its comparison between two groups was performed using chi-square test; comparison of end-point events was performed using Log-rank test, and survival curve was made. P<0.05 was regard as possessing significant difference. 
2. Results

2.1 Clinical features

Compared with HFREF group, there were significant increase in percentages of patients using calcium channel blockers, patients with hypertension and anemia, left atrial diameter, and significant decrease in levels of brain natriuretic peptide and hemoglobin, and left ventricular diameter in HFPEF group, P<0.01 all. They were shown in table 1. 

Table 1 Comparison of clinical features between HFPEF group and HFREF group
	Item
	HFPEF group (n=63)
	HEREF group (n=71) 
	t/[image: image5.png]



	P

	Age (years)
	79.40±3.92
	78.85±2.35 
	0.99
	0.33

	Gender (Male) n (%)
	26(41.3)
	30(42.3)
	0.01
	0.52

	Medical history
	
	
	
	

	Hypertension n (%)
	44(69.8)
	35(49.3)
	5.82
	0.00

	Hyperlipidemia n (%)
	12(19.0)
	13(18.3)
	0.01
	0.54

	Diabetes mellitus n (%)
	15(23.8)
	21(29.6)
	0.57
	0.29

	Atrial fibrillation n (%)
	26(41.3)
	34(47.9)
	0.59
	0.28

	CHD n (%)
	22(34.9)
	30(42.3)
	0.76
	0.25

	Anemia n (%)
	37(58.7)
	31(43.7)
	11.98
	0.00

	Drugs 
	
	
	
	

	ACEI/ARB n (%)
	38(60.3)
	48(67.6)
	0.77
	0.47

	β-receptor blocker n(%)
	29(46.0)
	36(50.7)
	0.29
	0.61

	CCB n (%)
	27(42.9)
	12(16.9)
	10.90
	0.00

	Diuretics n (%) 
	56(88.9)
	65(91.5)
	0.27
	0.77

	Blood biochemistry
	
	
	
	

	Creatinine (ml/min)
	1.32±0.67
	1.43±0.78
	0.87
	0.38

	Na+ (mmol/L)
	139.37±2.92
	137.41±2.88
	0.25
	0.93

	K+ (mmol/L)
	3.94±0.28
	3.90±0.31
	0.78
	0.45

	Hemoglobin (g/dl)
	10.76±1.21
	11.97±1.29
	5.58
	0.00

	BNP (pg/ml)
	646.57±333.56
	1005.62±458.99
	5.12
	0.00

	Echocardiography
	
	
	
	

	LVEF (%)
	58.65±5.01
	36.46±6.84
	21.19
	0.00

	LVDd (mm)
	47.73±5.48
	57.17±7.52
	8.21
	0.00

	LAD (mm)
	40.02±3.29
	34.98±3.78
	7.70
	0.00

	E/A
	0.79±0.16
	0.99±0.26
	5.28
	0.00


HFPEF: Heart failure with preserved ejection fraction, HFREF: Heart failure with reduced ejection fraction, CHD: Coronary heart disease, ACEI: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blocker, CCB: Calcium channel blocker, BNP: Brain natriuretic peptide, LVEF: Left ventricular ejection fraction, LVDd: Left ventricular diastolic diameter, LAD: Left atrial diameter, E/A: Transmitral early diastolic peak flow velocity/ late diastolic peak flow velocity. Similarly hereinafter. 

2.2  End-point events

A total of 134 patients completed effective follow up and the mean time of follow up was 2.6 years. All-cause mortalities of HFPEF group and HFREF group were 11(17.5%) and 14(19.7%) respectively, and mean time without heart failure event were 286 d and 258 d respectively. There was no statistical significance between two groups（P＞0.05）. Kaplan-Meyer curve of end-point events was shown in figure 1.
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Fig.1   Survival curve of endpoint events for two groups

3  Discussion

The present study indicated that among aged HF patients with more than 75 years old, HFPEF patients occupied 47% and their hypertension and anemia were more frequent. Though BNP level and left ventricular structural and functional indexes of HFPEF patients were better than those of HFREF patients, there were no significant differences in incidence rates of end-point events during long-term follow up, such as all-cause death and rehospitalization events caused by HF. 

Previous research indicated that HFPEF occupied 30%~50% in the whole population with chronic heart failure, and the percentage increased along with age [2]; our study result was consistent with previous researches. Incidence rate of HFPER is high；It is different from spectrum of HFREF; risk factors of HFPEF mainly include age, female, hypertension, diabetes mellitus, atrial fibrillation etc; HFREF is mainly related to ischemic heart disease and dyslipidemia etc [6, 7]. The present study enrolled aged patients with more than 75 years old, and found that usage rate of CCB was high, left atrium enlarged and left ventricular diastolic function decreased in HFPEF patients, which were also consistent with previous researches. There were no significant differences in percentages of female, diabetes mellitus and atrial fibrillation between two groups, which may be related to HF patients with more than 75 years old, and related to small sample capacity in the present study [8, 9]. 

Previous study found that anemia may be one of risk factors for HFPEF [10]. Our study also found that anemia was more frequent in HFPEF patients, and its mechanism was needed to discuss. Results of various researches were not consistent about long-term prognosis of these two kinds of HF. Some researches found that their prognosis were similar, while some other researches found that HFPEF patients possessed a relatively better prognosis [11]. The present study indicated that there was no significant difference in prognosis between HFPEF and HFREF, including all-cause death and rehospitalization events caused by HF. In aged patients, especially advanced age patients, incidence rates of other clinical events are very high, such as tumor, pneumonia and cerebral stroke etc, which may cause bias of the results. Large-scale prospective study is needed in order to study influence of these interference factors. 

In summary, the present study found that hypertension and anemia were frequent in HFPEF patients, which may be risk factors for HFPEF; their prognosis was not better than HFREF, may be need further study and active prevention and treatment. 
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