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Comparison of clinical characteristics between diastolic heart failure and systolic heart failure
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Abstract: Objective: To retrospectively analyze clinical data of patients with heart failure (HF) for understand clinical characteristics, hospitalization costs and curative effects constituent ratio of diastolic heart failure (DHF) and systolic heart failure (SHF) in order to elevate recognition for two HF. Methods: According level of left ventricular ejection fraction (LVEF), a total of 807 HF patients in Affiliated Union Hospital of Fujian Medical University were divided into to DHF group (LVEF>45%, n=656) and SHF group (LVEF≤45%, n=151). According to NYHA classification, two HF group were respectively further divided into class Ⅱ, Ⅲ, Ⅳ subgroups respectively. Clinical data of two HF group were compared. Results: Structure ratio of DHF and SHF occupied 81.3% and 18.7% respectively. Heart function: Compared with DHF group, there were significant increase in NYHA Ⅲ,Ⅳ class（23.5%, 9.6% vs.47.7%, 21.9%）, E/A rate[(0.74±0.31) vs. (1.26±0.56)] in SHF group . Clinical characteristics: Female ratio of DHF group was higher than that of SHF group; Compared with DHF group, there were significant increase in percentages of patients with coronary heart disease, pneumonia, chronic renal dysfunction, arrhythmia and cardiac enlargement, significant decrease in percentage of patients with hypertension, P<0.001 all in above indexes; and significant increase in mean duration of hospital stay [(12.9±8.1)d vs. (14.5±11.6)d, P <0.05], hospitalization cost [12323(8530~33815) yuan vs. 19554(9186~49927) yuan, P <0.05] and mortality rate during hospitalization (0.5% vs. 3.3%, P <0.01) in SHF group. Conclusion: Diastolic heart failure is of high proportion among heart failure. Compared with DHF patients, the heart failure, cardiac damage were more severe, the admission duration, hospitalization costs and mortality rate during hospitalization were more in systolic heart failure. 
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摘要：目的：回顾性分析心衰患者的资料，了解舒张性心衰和收缩性心衰临床特点、费用、疗效等的异同，提高对二者的认识。方法：选择福建医科大学附属协和医院心内科住院的807例心衰患者，根据左室射血分数（LVEF）水平分为两组：LVEF>45%者为舒张性心衰（DHF）组，LVEF≤45%者为收缩性心衰（SHF）组，然后每个组根据NYHA心功能分级分为Ⅱ、Ⅲ、Ⅳ3组。比较两组的临床资料。结果：结构比:DHF和SHF分别占81.3%及18.7%。心功能: 相对DHF组，SHF组的NYHA Ⅲ、Ⅳ级(23.5%, 9.6%比47.7%, 21.9%),E/A显著增大[(0.74±0.31)比(1.26±0.56)]。 临床特点：DHF组女性比例较SHF组显著增大；心脏增大，心律失常比例显著增大, 冠心病、肺炎、慢性肾功能不全的比例显著上升，高血压病比例、入院收缩压水平则显著较低,以上P均<0.001; SHF组平均住院时间明显延长[(12.9±8.1)d比(14.5±11.6)d，P<0.05]，住院费用 [12323(8530~33815)元比19554 (9186~49927)元，P <0.05]、住院期间死亡率（0.5%比3.3%，P <0.01）显著较高。结论：舒张性心衰在心衰中占的比例很大，收缩性心衰的心衰更重,心脏损害更重，住院天数更长，住院费用更多、住院期间死亡率更高。
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According to foreign statistics, incidence rate of heart failure (HF) was approximately 1.5%~2.0%, and may reach to 6%~10% in aged people with ≥65 years in population of developed countries [1]. A randomized sampling survey on 15 518 urban and rural residents aged 35~74 years of our country in 2000 indicated that incidence rate of HF was 0.9% [2]. HF has become one of the most frequent and harmful cardiovascular diseases, and its incidence rate has been increasing. According to left ventricular ejection fraction (LVEF) is normal or not, HF is divided into two types: SHF（systolic heart failure, with decreased LVEF）, and DHF (diastolic heart failure with normal LVEF). There is no agreement concerning normal range of LVEF, and it’s usually between 40% and 50% [3-5]. 

There are considerable foreign studies on comparison between DHF and SHF, but there’s few in China. The goal of the present study is to compare clinical characteristics, admission duration, treatment costs and curative effects between DHF and SHF inpatients from department of cardiology of Affiliated Union Hospital of Fujian Medical University in order to elevate recognition for two HF. 

1. Subjects and methods

1.1 Subjects and grouping
1.1.1 Inclusion standard  (1) Patients discharged during 2009.1.1~2009.10.31; (2) Age ≥18 years; (3) Patient’s NYHA cardiac function classification class was Ⅱ~Ⅳ. Diagnostic criteria of HF: patients possessed definite history of baseline heart diseases and met diagnostic criteria of European Society of Cardiology (ESC) guidelines for the diagnosis and treatment of heart failure in 2008: Patients with ①typical symptoms of HF, such as exertional or resting dyspnea, fatigue,; ② HF signs, such as tachycardia, tachypnoea, pulmonary rales, increased jugular venous pressure, peripheral edema and hepatomegaly; ③ Objective evidence for cardiac structural or functional dysfunction, such as cardiomegaly, third heart sound, cardiac murmurs, abnormal echocardiogram and increased level of brain natriuretic peptide (BNP). Patients were diagnosed as HF if possessed all three criteria above. If LVEF >45%, they should also meet one of following criteria [6, 7]: ① Left ventricular hypertrophy (left ventricular posterior wall thickness >11mm and/or interventricular septal thickness >11mm); ② Left atrial enlargement (left atrial diameter >40mm); ③ Diastolic dysfunction (E/A<1 or E/A >1.5). 

1.1.2 Exclusion standard  (1) Congenital heart disease; (2) Patients with moderate-severe mitral and/or aortic regurgitation; (3) Age <18 years; (4) Secondary heart disease, such as pulmonary heart disease, hyperthyroid heart disease etc.; (5) Patients complicated with other diseases that may decrease exercise endurance, such as severe thoracic spinal deformity, acute phase of chronic obstructive pulmonary disease, acute bronchial asthma, acute upper airway obstruction, diffuse interstitial pulmonary fibrosis, pneumothorax, large pleural effusion, pericardial effusion, primary pulomnary hypertension, pulmonary embolism, massive ascites, pregnancy; (6) Patients who didn’t receive echocardiography.

Finally, a total of 807 HF patients were enrolled, including 488 males and 319 females with age 19~100 (68.3±10.9) years. 

1.2 Methods

1.2.1 Survey content and indexes  Retrospective investigation and analysis method was applied. Questionnaire was designed, clinical data of enrolled cases were collected in detail according to questionnaire. Content of survey were relative clinical data of HF patients, including gender, age, medical history, NYHA class, indexes of echocardiography, admission duration, hospitalization costs and curative effects etc. Clinical conditions and results of measurements in all patients  were analyzed 

1.2.2 Grouping standard  Combined with definition from Chinese guidelines for the diagnosis and treatment of chronic heart failure in 2007 [8], patients with LVEF>45% were regard as DHF group (n=656) and those with LVEF≤45% were regard as SHF group (n=151). Furthermore, each group was further divided into NYHA class Ⅱ, Ⅲ, Ⅳ groups according to NYHA classification. 
1.2.3 Statistical analysis  SPSS 13.0 software was used to perform statistical treatment. For measurment data obeying normal distribution or near normal distribution, they were expressed as mean ± standard deviation (
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), its comparison was performed using independent sample t test in case of homogeneity of variance; in case of heterogeneity of variance, its comparison was performed using Mann-Whitney U test. Those obeying skewed distribution were expressed as median (interquartile range) (M (QR)) and its comparison was performed using Mann-Whitney U test. Numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. 

2. Results
2.1 Comparison of general data between two groups

Comparison of clinical characteristics between two groups were shown in table 1. Structure ratio : DHF and SHF occupied 81.3% and 18.7% respectively. Heart function: Compared with DHF group, there were significant increase in NYHA Ⅲ,Ⅳ class（23.5%, 9.6% vs.47.7%, 21.9%）, E/A rate[(0.74±0.31) vs. (1.26±0.56)] in SHF group . Clinical characteristics: Female ratio of DHF group was higher than that of SHF group; Compared with DHF group, there were significant increase in percentages of patients with coronary heart disease, pneumonia, chronic renal dysfunction, arrhythmia and cardiac enlargement, significant decrease in percentage of patients with hypertension, P<0.001 all in above indexes; and significant increase in mean duration of hospital stay [(12.9±8.1)d vs. (14.5±11.6)d, P <0.05], hospitalization cost [12323(8530~33815) yuan vs. 19554(9186~49927) yuan, P <0.05] and mortality rate during hospitalization (0.5% vs. 3.3%, P <0.01) in SHF group,

2.2 Comparison of pharmacological treatment between two groups

Comparison of medication during admission between two groups was shown in table 2. No matter DHF group or SHF group, usage rates of angiotensin converting enzyme inhibitors (ACEI)/ angiotensin II receptor blockers (ARB) were both high. Compared with DHF group, there were significant increases in usage rates of ACEI/ARB (P<0.05), diuretics, spironolactone and digoxin, and significant decrease in usage rate of calcium channel blockers (CCB) in SHF group, P<0.001 all..
Table 1 Comparison of clinical characteristics between SHF group and DHF group
	Index
	SHF group (n=151)
	DHF group (n=656)
	P

	LVEF (%)
	37.2±6.7
	65.3±8.4
	<0.001

	Female n (%)
	41(27.1)
	278(42.4)           
	<0.001

	Age(years)
	66.8±12.5
	68.6±10.5
	0.058

	NYHA class n (%)
	
	
	<0.001

	Ⅱ
	46(30.5)
	485(73.9)
	

	Ⅲ
	72(47.7)
	154(23.5)
	

	Ⅳ
	33(21.9)
	17(2.6)
	

	Coronary heart disease n (%)
	85(56.3)
	257(39.2)
	<0.001

	Hypertension n (%)
	95(62.9)
	520(79.3)
	<0.001

	Diabetes mellitus n (%)
	38(25.2)
	151(23.0)
	0.595

	Chronic renal insufficiency n (%)
	30(19.8)
	63(9.6)
	<0.001

	Pneumonia n (%)
	52(34.4)
	112(17.1)
	<0.001

	Systolic blood pressure (mmHg)
	130.0±24.5
	138.0±21.6
	<0.001

	Diastolic blood pressure (mmHg)
	79.1±14.1
	79.9±12.2
	0.529

	Clinical manifestation 
	
	
	

	Ankle edema n (%)
	35(23.2)
	122(18.6)
	0.210

	Jugular vein distention n (%)
	46(30.5)
	128(19.5)
	0.004

	Pulmonary rales n (%)
	69(45.7)
	161(24.5)
	<0.001

	Pleural effusion n (%)
	30(19.9)
	32(4.9)
	<0.001

	Hepatomegaly n (%)
	4(2.6)
	11(1.7)
	0.500

	Cardiac enlargement* n (%)
	103(68.2)
	253(38.6)
	<0.001

	Cardiac murmurs n (%)
	19(12.6)
	74(11.3)
	0.672

	Arrhythmia n (%)
	104(68.9)
	321(48.9)
	<0.001

	Atrial fibrillation n (%)
	35(23.2)
	99(15.1)
	0.021

	Abnormality in UCG (%)
	150(99.3)
	630(96.0)
	0.043

	E
	0.71±0.25
	0.65±0.18
	0.006

	A
	0.80±0.26
	0.89±0.24
	0.003

	E/A
	1.26±0.56
	0.74±0.31
	<0.001

	Left atrial diameter (mm)
	38.2±7.4
	35.5±7.0
	<0.001

	IVST(mm)
	10.9±2.1
	11.7±2.6
	0.001

	LVPWT(mm)
	10.1±1.8
	10.6±1.7
	0.001


Notes: SHF: systolic heart failure, DHF: diastolic heart failure, LVEF: left ventricular ejection fraction, NHYA: New York Heart Association, UCG: ultrasonic cardiogram, E/A: peak early/late diastolic transmitral flow velocity, IVST: interventricular septal thickness, LVPWT: left ventricular posterior wall thickness. *Cardiac enlargement was checked through physical examination and/or electrocardiogram and/or ultrasonic cardiogram. Similarly hereinafter. 
Table 2 Comparison of pharmacological treatment between SHF group and DHF group

	Drugs
	SHF group(n=151)
	DHF group(n=656)
	P

	ACEI/ARB n (%)
	133(88.1)
	526(80.2)
	0.026

	β-receptor blocker n (%)
	93(61.6)
	388(59.1)
	0.646

	Dihydropyridines CCB n (%)
	31(20.5)
	272(41.5)
	<0.001

	Diuretics n (%)
	130(86.1)
	280(42.7)
	<0.001

	Spironolactone n (%)
	115(76.2)
	200(30.5)
	<0.001

	Antiplatelet drug n (%)
	132(87.4)
	563(85.8)
	0.696

	Aspirin n (%)
	127(84.1)
	517(78.8)
	0.177

	Warfarin n (%)
	8(5.3)
	36(5.5)
	1.000

	Low molecular heparin n (%)
	69(45.7)
	178(27.1)
	<0.001

	Digoxin n (%) 
	75(49.7)
	65(9.9)
	<0.001

	Lipid-lowering drugs n (%)
	114(75.5)
	526(80.2)
	0.220


Notes: ACEI: angiotensin converting enzyme inhibitors, ARB: angiotensin II receptor blockers, CCB: calcium channel blockers
2.3 Comparison of non- drug treatment between two groups

    In SHF group, five cases (3.3%) received implantation of permanent pacemaker, 52 cases (34.4%) received percutaneous coronary intervention (PCI) and one case (0.7%) received cardiac resynchronization therapy; in DHF group, 28 cases (4.3%) received implantation of permanent pacemaker, 150 cases (22.9%) received PCI. There was significant higher percentage of patients undergoing PCI in SHF group than that of DHF group (P=0.005). 

2.4 Comparison of length of hospital stay, mortality rate and costs during admission between two groups

    Compared with DHF group, there were significant increase in length of hospital stay[（12.9±8.1）d vs.（14.5±11.6）d, P=0.047] , in-hospital mortality rate （0.5% vs. 3.3%, P=0.007）and hospital costs (P=0.01) in SHF group. They were shown in table 3. 

Table 3  Comparison of length of hospital stay, mortality rate and costs during admission between two groups
	
	SHF group(n=151)
	DHF group(n=656)
	P

	Hospitalization costs [RMB(yuan), M（QR）]
	19554 (9186-49927)
	12323(8530-33815)
	0.010

	Length of hospital stay (d)
	14.5±11.6
	12.9±8.1
	0.047

	In-hospital mortality rate n (%)
	5(3.3)
	3(0.5)
	0.007


3. Discussion 

The present study compared clinical characteristics, pharmacological treatment and in-hospital mortality rate between SHF and DHF inpatients from department of cardiology of Affiliated Union Hospital of Fujian Medical University. In different references, percentage of DHF in HF fluctuated in a wide range, about 13~84% [9-12]. Our study indicated that DHF occupied 81.3%, which was 4.5 times of SHF. Compared with SHF, DHF was more frequent in female and hypertensive patients, and significantly decreased in patients with chornic renal dysfunction, coronary heart disease, arrhythmia and atrial fibrillation [11, 13-18]. There was no significant difference in mean age between two groups, which was not consistent with foreign reference [11, 13, 18] and may be related with wide distribution of age of enrolled cases. 

Our study found that compared with DHF group, there were significant increase in percentages of patients with jugular vein distention, pulmonary rales, pleural effusion, cardiac enlargement and arrhythmia in SHF group. Arrhythmia，especially atrial fibrillation (AF) is frequent in HF patients,. The present study found that incidence rate of AF in SHF group was significantly higher than that of DHF group. AF and HF affect each other, HF may cause electrochemical feedback and neurotransmitter activation, and then increase incidence rate of AF [19]. AF can also aggravate HF and therefore forms a vicious circle. 

The present study found that compared with SHF group during admission, there were significant decrease in usage rates of ACEI/ARB, diuretics, aldosterone receptor antagonists, digoxin and low molecular heparin in DHF group, and there was no significant difference in usage rate of dihydropyridines calcium channel blockers between two groups, which was consistent with references [13-16, 18, 20]. 

The present study found that mortality rate of SHF group during admission was significantly higher than that of DHF group, which was consistent with results of Acute Decompensate Heart Failure National Registry (ADHERE) [14] study and Organized Program to Initiate Lifesaving Treatment in Hospitalized Patients with Heart Failure (OPTIMIZE-HF) [18]. In our study, mortality rate of DHF group during admission was significantly lower than those of foreign references [14, 15, 18], which may be related with large proportion (73.9%) of patients with NYHA class Ⅱ among DHF patients. Length of hospital stay of SHF group was significantly longer than that of DHF group, which was consistent with results of ADHERE study [14] and Japanese Cardiac Registry of Heart Failure in Cardiology (JCARE-CARD) study  [15], and hospital costs of SHF group were also significantly higher. 
Limitations of the present study are: ① This was a respective analysis in stead of prospective randomized clinical trial; ② This was a single-center study and data was collected only in one hospital; ③ In the present study, LVEF did not measure in as many as 154 patients (19.1%); ④ Further follow up was not performed, mortality rates of two groups after discharge may be different from those during admission. 

The present study indicated that length of hospital stay was longer, mortality rate during admission was higher, hospital costs were higher and overall prognosis was poorer in SHF; and DHF occupied a large proportion of HF, which is still a heavy burden in developing countries and should evoke our intensive attention. 
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