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substantial portion of patients with symptomatic 
heart failure (HF) have been reported to have rela-
tively normal or preserved left ventricular (LV) 

ejection fraction (EF).1 ‘HF with preserved EF’ has been 
defined as the presence of typical HF symptoms and signs 
of an EF of more than 40 or 50%. Previous studies, includ-
ing our own, showed that HF patients with preserved EF are 
older, more often female, and have hypertension compared 
to those with reduced EF.1–4

Recent large scale registry databases, such as EuroHeart 
Failure Survey, Acute Decompensated Heart Failure National 
Registry (ADHERE), and Organized Program to Initiate 
Lifesaving Treatment in Hospitalized Patients With Heart 
Failure (OPTIMIZE-HF) showed that patients with pre-

served and reduced EF had a similar prognosis.5–7 However, 
in the EuroHeart Failure Survey, the detailed clinical infor-
mation such as echocardiographic data was not provided 
and the outcomes were assessed by repeat interviews in 12 
weeks of follow-up.5 In the ADHERE study, the outcome 
information was limited during the hospital stay and long-
term outcome data were not collected.6 The OPTIMIZE-HF 
limited the post-discharge follow-up up to 60–90 days.7 
Therefore, even though these registries studied the outcomes 
in a large and broad sample of patients with HF, very little 
information is currently available based on the data with 
sufficient number of patients and the long-term follow-up 
over 1 year.

Furthermore, these studies have been conducted mainly 
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Background:  Heart failure (HF) with preserved ejection fraction (EF) is common. We compared the characteris-
tics, treatments, and outcomes in HF patients with reduced vs preserved EF by using the national registry database 
in Japan.
Methods and Results:  The Japanese Cardiac Registry of Heart Failure in Cardiology (JCARE-CARD) is a pro-
spective observational study in a broad sample of patients hospitalized with worsening HF. The study enrolled 
2,675 patients from 164 hospitals with an average of 2.4 years of follow-up. Patients with preserved EF (EF ≥50% 
by echocardiography; n=429) were more likely to be older, female, have hypertension and atrial fibrillation, and 
less likely to have ischemic etiology compared with those with reduced EF (EF <40%; n=985). Unadjusted risk 
of in-hospital mortality (6.5% vs 3.9%; P=0.03) and post-discharge mortality (22.7% vs 17.8%; P=0.058) was 
slightly higher in patients with preserved EF, which, however, were not different after multivariable adjustment. 
Patients with preserved EF had similar rehospitalization rates (36.2% vs 33.4%; P=0.515) compared with patients 
with reduced EF.
Conclusions:  HF patients with preserved EF had a similar mortality risk and equally high rates of rehospitaliza-
tion as those with reduced EF. Effective management strategies are critically needed to be established for this 
type of HF.    (Circ J 2009; 73: 1893 – 1900)
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in the USA and Europe and very limited information is 
available on the characteristics and outcomes of hospi-
talized HF patients in Japan.3,8,9 Our previous studies in 
Fukuoka were the first detailed analysis of clinical charac-
teristics, management, and outcomes including mortality 
and HF-related re-admission in HF patients encountered in 
routine clinical practice.3,10,11 We showed that HF patients 
were elderly, contained a larger population of women espe-
cially elderly women, and had a higher incidence of overt 
HF despite a relatively preserved EF.10 At 2.4 years of 
follow-up, cumulative survival rates were similar between 
patients with preserved systolic function and dysfunction.3 
Re-admission rates were also comparable between pre-
served and depressed systolic function. Even though our 
previous studies have provided a valuable insight into the 
characteristics of HF patients in Japan, the generalization 
of these results is questioned because it was conducted in a 
small number of patients (n=230). Therefore, it is of critical 
importance to analyze the data of HF patients on a national 
basis.

The Japanese Cardiac Registry of Heart Failure in Car-
diology (JCARE-CARD) is a national prospective registry 
database describing the clinical characteristics, treatments, 
and in-hospital as well as long-term outcomes of patients 
hospitalized due to the worsening of HF symptoms.12 It 
included HF patients with both reduced and preserved EF 
and thus could enable us to compare these 2 groups of 
patients.

Methods
Baseline Patient Data
The details of the JCARE-CARD were described previ-
ously.12 Briefly, eligible patients were those hospitalized 
due to worsening HF as the primary cause of admission. 
Baseline data were collected by using an electronic data 
capture system, which included demography, causes of HF, 
medical history, clinical status, plasma B-type natriuretic 

peptide, and medications at discharge.

Outcomes
The status of registered patients was surveyed during  
hospitalization and at least 1 year after discharge and the 
following information was obtained: death, causes of death, 
and rehospitalization as a result of the exacerbation of HF 
that required more than continuation of their usual therapy 
on previous admission.

Statistical Analysis
Patient characteristics and treatments were compared using 
Pearson χ2 test for categorical variables and unpaired t-test 
for continuous variables. The relationship between EF and 
in-hospital outcomes was evaluated by logistic regression 
analysis. Cox proportional hazard modeling was applied  
to all-cause mortality, cardiac death, rehospitalization, and 
all-cause death or rehospitalization after discharge. Vari-
ables were included in the multivariate model, if they were 
P<0.05 by the univariate analysis. Gender and age were 
forced into all models. SPSS version 14.0 J was used for all 
statistical analyses, and P<0.05 was considered significant. 
Adjusted outcomes were presented as hazard ratio (HR) 
with 95% confidence interval (CI).

Results
Patient Characteristics
Out of the 2,675 patients registered for the JCARE-CARD, 
332 patients did not have EF data and 651 patients had  
valvular heart diseases. Thus, the remaining 1,692 patients 
were included in the present study. Overall, patients regis-
tered in the JCARE-CARD displayed a wide distribution of 
EF values (Figure 1). In this analysis, 429 patients (26%) 
had EF ≥50% and were classified as having ‘HF with pre-
served EF’ and 985 patients (58%) had EF <40% (HF with 
reduced EF). The remaining 278 patients (16%) had EF 
between 40% and 50%.
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Figure 1.    Histogram of left ventricular ejection fraction (EF) among patients hospitalized with heart failure (n=1,692).
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Table 1 compares the baseline clinical characteristics 
among patients with reduced (n=985) and preserved EF (n= 
429). As expected, the mean EF was 27.0% in patients with 
reduced EF, whereas it was in the normal range for patients 
with preserved EF (62.4%). Compared with patients with 
reduced EF, the patients with preserved EF were signifi-
cantly older and were more often women. The causes of HF 
were ischemic heart disease and dilated cardiomyopathy in 

a higher percentage of patients with reduced EF, whereas 
hypertensive heart disease and hypertrophic cardiomyopa-
thy were more common in those with preserved EF. Patients 
with preserved EF were also more likely to have a history of 
hypertension, renal failure, anemia, and atrial fibrillation. In 
contrast, hyperlipidemia, sustained ventricular tachycardia 
or ventricular fibrillation, and previous coronary revascu-
larization were more common in patients with reduced EF.

Table 1.	 Baseline Characteristics of HF Patients With Reduced EF vs Preserved EF

	 Characteristic	 Total cohort (n=1,692)	 Reduced EF (n=985)	 Preserved EF (n=429)	 P-value

	 LVEF	 38.8±16.8	 27.0±7.4	 62.4±9.4  	 <0.001  	
	 Demographics
	     Age, year	 71.0±13.3	 66.6±13.8	 73.6±12.6	 <0.001  	
	         Older than 65 years, %	 69.3 	  60.5 	  81.1 	  <0.001  	
	     Male, %	 59.7 	  72.2 	  52.7 	  <0.001  	
	 Causes of HF, %
	     Ischemic	 32.0 	  39.8 	  25.4 	  <0.001  	
	     Hypertensive	 24.6 	  21.6 	  44.3 	  <0.001  	
	     Cardiomyopathic, dilated	 24.0 	  36.3 	    5.1 	  <0.001  	
	     Cardiomyopathic, hypertrophic	   2.2 	    0.4 	    9.6 	  <0.001  	
	     Undetermined	 15.7 	  13.7 	  26.8 	  <0.001  	
	 History
	     Hypertension, %	 52.6 	  50.4 	  68.3 	  <0.001  	
	     Diabetes mellitus, %	 29.8 	  33.3 	  29.4 	  0.150
	     Hyperlipidemia, %	 24.6 	  28.8 	  22.8 	  0.020
	     Chronic renal failure, %	 11.7 	  10.4 	  14.9 	  0.015
	     Serum creatinine, mg/dl	   1.38	   1.36	   1.40	 0.712
	     Anemia, %	 20.7 	  13.2 	  27.1 	  <0.001  	
	     Hemoglobin, g/dl	 12.3 	  12.8 	  11.6 	  <0.001  	
	     Stroke, %	 14.7 	  14.6 	  15.0 	  0.844
	     COPD, %	   6.5 	    6.1 	    8.6 	  0.089
	     Atrial fibrillation, %	 35.0 	  24.5 	  38.3 	  <0.001  	
	     Sustained VT/Vf, %	   6.1 	    9.6 	    5.0 	  0.004
	     Previous PCI, %	 17.4 	  20.8 	  15.2 	  0.014
	     Previous CABG, %	   9.2 	  11.4 	    7.8	 0.040
	 NYHA class at discharge, %
	     I	 34.9 	  35.7 	  37.3 	  0.428
	     II	 54.5 	  55.7 	  53.6 	
	     III	   5.9 	    5.9 	    5.0 	
	     IV	   3.5 	    2.7 	    4.1 	
	 Vital signs at discharge
	     Body mass index, kg/m2	 22.7±4.2 	  22.7±4.2 	  22.8±4.4 	  0.658
	     Heart rate, beats/mim	 70.5±12.0	 70.9±12.4	 69.4±12.5	 0.041
	     Systolic blood pressure, mmHg	 117.0±18.6 	  113.2±17.4 	  121.9±20.2 	  <0.001  	
	     Diastolic blood pressure, mmHg	 66.1±11.6	 66.0±11.8	 66.8±11.9	 0.243
	 Plasma BNP at discharge, pg/dl	 390±508	 396±551	 366±386	 0.415

HF, heart failure; EF, ejection fraction; LV, left ventricular; COPD, chronic obstructive pulmonary disease; PCI, percutaneous coro-
nary intervention; CABG, coronary artery bypass grafting; NYHA, New York Heart Association; BNP, B-type natriuretic peptide.

Table 2.	 Discharge Medications of HF Patients With Reduced EF vs Preserved EF

		  Total cohort (n=1,613)	 Reduced EF (n=947)	 Preserved EF (n=401)	 P-value

	 ACE inhibitors	 38.7	 44.2	 25.4	 <0.001  	
	 ARB	 46.4	 45.9	 48.9	 0.322
	 ACE or ARB	 79.1	 83.5	 70.1	 <0.001  	
	 ACE and ARB	   6.0	   6.7	   4.2	 0.086
    β-blocker	 57.5	 65.9	 40.1	 <0.001  	
	 Diuretic	 87.0	 88.1	 84.8	 0.101
	 Spironolactone	 42.2	 45.9	 36.4	 <0.001  	
	 Digitalis	 27.2	 28.7	 24.2	 0.088
	 Calcium channel blocker	 25.4	 17.1	 42.9	 <0.001  	
	 Nitrates	 23.0	 22.6	 20.2	 0.330
	 Anti-arrhythmic	 18.5	 20.9	 17.2	 0.119
	 Aspirin	 48.4	 49.2	 43.9	 0.074
	 Warfarin	 39.8	 42.9	 37.7	 0.075
	 Statin	 21.0	 23.1	 15.0	 <0.001  	

ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker. Other abbreviations see in Table 1.
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Medication Use
Table 2 compares the medication use at the time of dis-
charge. Angiotensin converting enzyme (ACE) inhibitors, 
 β-blocker, spironolactone, and statin were more prescribed 
in patients with reduced EF. In contrast, more patients with 
preserved EF were prescribed calcium channel blockers.

In-Hospital Outcomes
Length of hospital stay was longer in patients with reduced 
EF than those with preserved EF (35.6 days vs 31.2 days; 
P=0.03). During the hospital stay, 66 patients died; 38 with 
reduced EF and 28 with preserved EF. Unadjusted in-hospi-
tal mortality rates were significantly higher in patients with 
preserved EF: 6.5% vs 3.9% for those with reduced EF 
(unadjusted odds ratio (OR) 1.74 and 95%CI 1.05–2.87; P= 
0.03). After multivariate adjustment, the adjusted OR for 
in-hospital mortality also tended to be higher in patients 

with preserved EF, which, however, did not reach statistical 
significance (adjusted OR 2.94 and 95%CI 0.89–9.72; 
P=0.08). The in-hospital mortality rate in patients with EF 
between 40% and 50% was 4.7%, which did not differ 
from those in patients with reduced or preserved EF.

Long-Term Outcomes After Hospital Discharge
The long-term follow-up data could be obtained in 1,217 
(847 and 370 for reduced and preserved EF, respectively) 
out of 1,414 registered patients (90.3%). Mean post-dis-
charge follow-up was 863±264 days (2.4±0.7 years); 869± 
259 for reduced EF and 852±273 days for preserved EF 
(P=0.32).

During the follow-up period of 2.4 years, 235 (19.3%) 
patients died; 150 (12.3%) from cardiac causes and 85 
(7.0%) from non-cardiac causes. The rates of all-cause mor-
tality within 1 year after discharge were 8.9% and 11.6% in 
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Figure 2.    Adjusted event-free curves from (A) all-cause death, (B) cardiac death, (C) rehospitalization as a result of 
heart failure (HF), and (D) all-cause death or rehospitalization because of HF in patients with reduced ejection fraction 
(EF) (black lines; n=847) compared with preserved EF (red lines; n=370). The data were adjusted for differences in base-
line variables, including age, gender, ischemic heart disease, dilated cardiomyopathy, hypertension, hyperlipidemia, renal 
failure, anemia, sustained ventricular tachycardia or fibrillation, atrial fibrillation or flutter, previous percutaneous coro-
nary intervention, previous coronary artery bypass graft, heart rate, systolic blood pressure, discharge medications such as 
angiotensin converting enzyme inhibitor inhibitor, β-blocker, calcium channel blocker, and statin. HR, hazard ratio; CI, 
confidence interval.
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patients with reduced and preserved EF, respectively, which 
did not differ between groups (P=0.13). The prevalence of 
cardiac mortality within all-cause mortality was 66% and 
59% in patients with reduced EF and preserved EF, respec-
tively, which did not differ between groups (P=0.27). Rehos-
pitalization rates during the same period were 23.7% and 
25.7% in reduced and preserved EF, respectively, which 
also did not differ between groups (P=0.47). The rates of 
all-cause mortality and rehospitalization within 1 year after 
discharge in patients with EF between 40% and 50% were 
7.0% and 24.8%, respectively, which did not differ from 
those in other 2 groups.

Figure 2 shows adjusted event-free survival curves and 
Table 3 shows unadjusted and adjusted HR of outcomes for 
patients with reduced (n=847) and preserved EF (n=370). 
HR with reduced EF was used as a reference against HF 
with preserved EF when the HR was calculated. There was 
no significant difference in survival curves free from all-
cause death between patients with reduced and preserved 
EF (adjusted HR 0.930 and 95%CI 0.664–1.303; P=0.675). 
There were also no significant differences in cardiac death 
between groups (adjusted HR 0.862; 95%CI 0.563–1.321; 

P=0.495). The combined all-cause death or rehospitaliza-
tion free curves did not differ between groups (adjusted HR 
1.082 and 95%CI 0.858–1.365; P=0.507).

The results of subgroup analysis for all-cause mortality 
stratified by age (≥65 vs <65 years), gender (male vs female), 
etiology (ischemic vs non-ischemic), presence of hyperten-
sion, presence of diabetes, and medication use at discharge 
are shown in Table 4. The association between EF and all-
cause death in each subgroup was similar to that found on 
the primary analysis.

Discussion
The present study based on the JCARE-CARD provides  
a comparison of the clinical characteristics, treatment, and 
outcomes of HF patients with reduced vs preserved EF 
encountered in routine clinical practice in Japan. It confirms 
previous studies that HF with preserved EF is common and 
accounts for a significant proportion of patients with HF. 
They have similar in-hospital as well as long-term mortal-
ity after discharge to those with reduced EF. Therefore, 
preserved EF does not readily mean ‘good’ prognosis. In 

Table 3.	 Long-Term Outcomes for HF Patients With Reduced EF vs Preserved EF

	
Outcomes

	 Number (%)	
Reduced EF	 Rreserved EF

		  Unadjusted HR	 Adjusted HR
		  (n=847)	 (n=370)	

(95%CI)	 (95%CI)

	 All-cause mortality	 151 (17.8%)	   84 (22.7%)	 1.296 (0.992–1.695)	 0.930 (0.664–1.303)
				    P=0.058	 P=0.675
	 Cardiac mortality	 100 (11.8%)	   50 (13.5%)	 1.154 (0.820–1.624)	 0.862 (0.563–1.321)
				    P=0.412	 P=0.495
	 Rehospitalization	 283 (33.4%)	 134 (36.2%)	 1.125 (0.916–1.381)	 1.089 (0.843–1.409)
				    P=0.263	 P=0.515
	 All-cause mortality or rehospitalization	 339 (40.0%)	 168 (45.4%)	 1.190 (0.989–1.432)	 1.082 (0.858–1.365)
				    P=0.065	 P=0.507

HR, hazard ratio; CI, confidence interval. Other abbreviations see in Table 1.
HF with reduced EF was used as a reference against HF with preserved EF when the HRs were calculated.

Table 4.	 Subgroup Analysis of All-Cause Death for HF Patients With Reduced EF vs Preserved EF

	 Subgroup	 n	 HR reduced EF vs preserved EF	 95%CI

	 Age
	     ≥65 years	 804	 0.949	 0.655–1.375
	     <65 years	 413	 1.253	 0.540–2.909
	 Gender
	     Male	 806	 0.878	 0.576–1.339
	     Female	 411	 0.995	 0.548–1.806
	 Etiology
	     Ischemic	 425	 0.919	 0.540–1.564
	     Non-ischemic	 792	 0.946	 0.602–1.487
	 Hypertension
	     Hypertension	 677	 0.949	 0.583–1.544
	     No hypertension	 534	 1.007	 0.612–1.657
	 Diabetes
	     Diabetes	 385	 0.607	 0.321–1.147
	     No diabetes	 831	 1.057	 0.704–1.588
	 Medication use at discharge
	     ACE inhibitor/ARB	 970	 0.879	 0.555–1.390
	     No ACE inhibitor/ARB	 247	 1.011	 0.598–1.709
	     β-blocker	 708	 0.914	 0.543–1.540
	     No β-blocker	 509	 0.957	 0.606–1.512
	     Spironolactone	 686	 1.257	 0.678–2.234
	     No spironolactone	 531	 0.835	 0.550–1.268

Abbreviations see in Tables 1–3.
HF with reduced EF was used as a reference against HF with preserved EF when the HRs were calculated.
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light of the present findings, effective management strate-
gies need to be established for this subset of HF patients.

HF has been traditionally classified as ‘diastolic’ or ‘sys-
tolic’, but this nomenclature has become the subject of con-
troversy.13,14 In the present study, we used the term ‘HF with 
preserved EF’ rather than ‘diastolic HF’ because this termi-
nology has been adopted in the guidelines in American 
College of Cardiology/American Heart Association15 and 
European Society of Cardiology.16 There is no simple binary 
division between ‘preserved’ and ‘reduced’ EF. Instead 
there might be a ‘border zone’ where there is uncertainty. 
We thus defined EF >50% as ‘preserved’ and EF <40% as 
‘reduced’ and excluded patients with EF between 40% and 
50% from the present analysis.

The prevalence of HF with preserved EF was 26% in the 
present study, which is consistent with the values ranging 
24–55% reported from previous studies and also recent 
large-scale registries from the USA and Europe.6,7,17,18 
Euro Heart Failure Survey reported that 3,148 out of 6,806 
patients (46.3%) had HF and preserved systolic function.17 
The ADHERE database included more than 100,000 patients 
hospitalized with HF and showed that 50.4% had EF ≥40% 
and 22.7% had ≥55%.6,18 In OPTIMIZE-HF registry, 
including 48,612 patients hospitalized for HF, 41,267 
(84.9%) had data for EF or a qualitative LV function assess-
ment and, of the patients with LV function assessed, 21,149 
(51.2%) had EF ≥40% or a qualitatively normal/mildly 
impaired EF.7 Even though the definitions for preserved EF 
have varied and the appropriate EF cut-off values have not 
been established, the previous findings were mostly similar 
to our present results.

The clinical characteristics of the study patients were also 
similar to those of the ADHERE and OPTIMIZE-HF.6,7 HF 
patients with preserved EF were older, more often female, 
and more likely to have hypertension (Table 1). They were 
likely to have a hypertensive rather than ischemic etiology. 
Higher prevalence of HF with preserved EF in elderly 
patients most likely reflects the effects of aging on myo-
cardial structure, and the high prevalence of cardiac hyper-
trophy and coronary artery disease in this group of HF 
patients.19 HF patients with preserved EF also had higher 
prevalence of atrial fibrillation, which might be a conse-
quence as well as a precipitating factor for clinical deterio-
ration of HF. Anemia was also prevalent in HF patients with 
preserved EF than those with reduced EF (Table 1). In par-
allel to higher prevalence of anemia in patients with pre-
served EF, the hemoglobin concentration was significantly 
lower in this group (P<0.001). Higher prevalence of anemia 
in patients with preserved EF was also documented in  
other previous studies.20,21 In the sub-analysis of CHARM  
(Candesartan in Heart Failure: Assessment of Reduction in 
Mortality and Morbidity) program, lower hemoglobin was 
associated with greater EF.21 They speculated that anemia 

was associated with greater EF as a result of increased 
cardiac output, reduced systemic vascular resistance and the 
resultant reduction in the afterload to the heart.22,23 Although 
the precise mechanisms responsible for the association 
between anemia and preserved EF are unclear, it might be 
an unique clinical feature associated with this type of HF. 
Chronic renal failure was more prevalent in patients with 
preserved EF (Table 1). However, serum creatinine concen-
trations were similar between reduced and preserved EF.

Patients with preserved EF were less likely to receive 
ACE inhibitors, β-blockers, spironolactone, and statins at 
the time of discharge (Table 2), which are also consistent 
with the previous studies.2,3,6 These results might reflect a 
lack of evidence-based strategies for effective medication 
of this type of HF.

Unadjusted in-hospital mortality rates in patients with 
preserved EF were higher than those with reduced EF, 
which, however, were not different after multivariable 
adjustment. These results are not consistent with those in 
the ADHERE and the OPTIMIZE-HF.6,7 The ADHERE 
study showed that in-hospital mortality was lower in patients 
with preserved EF compared to that with reduced EF (2.8% 
vs 3.9%; P=0.005).6 Similarly, the OPTIMIZE-HF registry 
reported that the risk of in-hospital mortality was lower in 
patients with preserved EF (2.9% vs 3.9%; P<0.0001).7 
However, the difference in the survival rate between pre-
served and reduced EF was quite small (1%) in these studies 
and HF patients with preserved EF remain at equally high 
risk for mortality during hospitalization as those with 
reduced EF. In-hospital outcomes of HF patients might be 
determined by various factors other than EF, such as the 
presence of comorbidities. Therefore, further studies are 
needed to determine the predictors of in-hospital outcomes 
in patients hospitalized with worsening HF.

The present study showed that the post-discharge  
long-term survival and rehospitalization as a result of the 
worsening of HF were also similar between preserved and 
reduced EF (Table 3 and Figure 2). Further, the associa-
tion between the long-term outcomes and EF was not 
affected by age, sex, etiology, comorbidities, and the use of 
ACE inhibitor or angiotensin receptor blocker (ARB) and 
 β-blocker at discharge (Table 4). The OPTIMIZE-HF also 
showed that patients with preserved EF had similar mortal-
ity risk (9.5% vs 9.8%; P=0.459) and rehospitalization rates 
compared to those with reduced EF. However, the findings 
from the OPTIMIZE-HF were limited because the follow-
up data were collected from a pre-specified subset of 
patients (only 10%). In addition, the follow-up period was 
limited to 60–90 days after hospital discharge, which might 
have been too short to draw any conclusive findings. There-
fore, the duration of follow-up in the present study (2.4 
years) has extended the findings from OPTIMIZE-HF and 
contributed new observations and insights. The present 

Table 5.	 Cohort Studies for Hospitalized HF Patients With Reduced EF vs Preserved EF

	
Study/Country	 Reference	 Year	 No.

	 EF cut-off	 Preserved/	
Follow-up

	 Mortality	 Rehospitalization
					     values (%)	 Total (%)		  (P/R, %)	 (P/R, %)

	 EuroHeart Failure Survey/Europe	   5	 2004	 10701	 ≥40%	 3,148 / 6,806 (46)	 12 weeks	 10 / 12	 22 / 21
	 Owan/USA	 26	 2006	   6076	 ≥50%	 2,167 / 4,596 (47)	 1 year	 29 / 32	 –
	 Sach Bhatia/Canada	 20	 2006	   9945	 >50%	   880 / 2,802 (31)	 1 year	 22.2 / 25.5	 13.5 / 16.1
	 OPTIMIZE/USA	   7	 2007	 48612	 ≥40%	 21,149 / 41,267 (51)	 60±90 days	 9.5 / 9.8	 29.2 / 29.9
	 JCARE-CARD/Japan (The present study)	 –	 2009	   2675	 ≥50%	   429 / 1,692 (22)	 2.4 years	 22.7 / 17.8	 36.2 / 33.4

P/R, preserved/reduced EF. Other abbreviations see in Table 1.
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findings are also consistent with the study by Bhatia among 
2,802 patients hospitalized with new-onset HF, which 
showed that the post-discharge survival of patients with HF 
and preserved EF was similar to those with reduced EF.20 
However, that study was also limited in that only 42% of 
potentially eligible patients had a documented assessment 
of LV function and it drew from only a single province in 
Canada. Other community-based study also demonstrated 
comparable 6-month mortality rates in patients with systolic 
and diastolic dysfunction.24 Although the JCARE-CARD 
data are consistent with earlier observations in patients with 
preserved EF, it should be noted that they were followed up 
for a longer period of time (Table 5).5,7,20,26 Even though 
other studies reported more favorable survival in patients 
with preserved EF, its difference was even small.1,25,26

Despite the risk for long-term adverse outcomes, suffi-
cient data are lacking to prove the effective treatment strate-
gies for HF patients with preserved EF. Current HF guideline 
recommendations include control of blood pressure in 
hypertension, ventricular rate control in atrial fibrillation, 
and use of diuretics to control pulmonary congestion and 
peripheral edema for patients with preserved EF.15,16 The 
CHARM study observed a reduction in HF hospitalizations 
for HF patients and preserved EF who were treated with the 
ARB candesartan in addition to standard background thera- 
py.27 On the contrary, recent clinical trial I-PRESERVE 
(Irbesartan in Patients with Heart Failure and Preserved 
Ejection Fraction) could not confirm the clinical benefits of 
ARB irbesartan in HF with preserved EF.28 In the JCARE-
CARD, HF patients with preserved EF were less likely to be 
treated with an ACE inhibitor or ARB and β-blockers than 
those with reduced EF (Table 2). Despite the lack of data 
to support the efficacy of these drugs, they might be poten-
tially beneficial in patients with HF and preserved EF who 
also have other indications for these agents, such as coronary 
artery disease, diabetes mellitus, or hypertension. Given the 
high post-discharge clinical event rate and the lack of proven 
medical therapies for this type of HF, there is a clear need 
to establish the effective management strategies.

There are several limitations which should be acknowl-
edged in the present study. First, the present observations 
included only hospitalized patients with worsening HF, a 
population known to be at increased risk of adverse out-
comes including mortality and rehospitalization.29,30 By 
using the criteria regarding their symptoms and signs suffi-
ciently severe to be hospitalized for HF, we could enroll 
patients with reasonably uniform status on admission. 
Second, EF was not assessed in 332 patients (12.4%), and 
these patients were excluded from the analysis. These values 
are similar to those in the OPTIMIZE-HF registry (15%).7 
However, they are lower than the values in Euro Heart 
failure survey (approximately 50%).5 Third, JCARE-CARD 
is not a prospective randomized trial, and despite covariate 
adjustment, other measured and unmeasured factors might 
have influenced outcomes. We could not completely exclude 
other unmeasured factors that might also affect outcomes. 
Fourth, the data were dependent on the accuracy of docu-
mentation and abstraction by individual hospitals and car-
diologists that participated in this study. However, it is not 
the objective of this survey to restrict enrollment to the nar-
rowly defined population of HF usually included in clinical 
trials, but rather to include a broad range of patients reflect-
ing the current reality of clinical practice. Finally, we did 
not have the detailed information regarding the causes of 
death in our study patients. Further studies focusing on this 

crucial issue are clearly needed in HF patients with reduced 
and preserved EF.

Conclusion
In conclusion, preserved EF was present in a substantial 
proportion of hospitalized patients with worsening HF in 
the large unselected registry in Japan. Although patients 
with HF and preserved EF differ significantly from those 
with reduced EF, both groups experience similar rates of 
mortality and rehospitalization as a result of worsening HF. 
Given the high risk of adverse clinical events and the lack 
of a sufficient evidence to guide the treatment, clinical trials 
are critically needed to identify the effective management 
strategies for this type of patients with HF.
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