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ABSTRACT

Back ground & objectives : Heart failure may be associated with a wide
spectrum of left ventricular (LV) functional abnormalities, which may range
from patients with normal LV size and preserved LV ejection fraction (EF)
to those with severe dilated LV size and markedly reduced LV EF.
Echocardiographic characteristics of acute congestive heart failure with
preserved LV systolic function are different from heart failure with LV
systolic dysfunction. In Korea, congestive heart failure with preserved LV
systolic function has been rarely studied. We analyzed echocardiographic
characteristics and long term outcomes of patients who were hospitalized
for acute heart failure with preserved LV systolic function.

Patients & Methods : From January 1, 2005 to December 31, 2007, 144
Korean patients with acute heart failure admitted to Jeju National University
Hospital. 138 patients underwent echocardiographic studies. 25 patients, who
have wvalvular heart disease, congenital heart disease or thyroid heart
disease, were excluded. Remaining 113 patients were categorized into two

groups. Group 1 was patients with preserved LV systolic function (EF =

50%, 37 patients) and group 2 was patients with reduced LV systolic

function (EF < 50%, 76 patients).

Results: Group 1 was more likely to be older (79.2+9.7 vs. 72.4+14.1 years
old, p=0.004) and female (73% vs. 47%, p=0.004) and to have hypertensive
heart disease (41% vs. 23%, p<0.001). Group 2 shows dilated LV size (LV
end diastolic dimension ; 4.63£0.64 vs. 5.69%x0.74 cm, p<0.001, LV end

systolic dimension ; 2.85%0.61 vs. 4.63+0.75 cm, p<0.001), higher E/A ratio
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(0.81£0.36 vs. 1.51%1.01, p<0.001) and elevated LV end diastolic pressure
(E/E’ : 15.945.5 vs. 24.0£9.9, p<0.001). In hospital mortality (O patient vs.
4 patients, p=0.3) and 1 year survival rate (81.58% vs. 81.08%, p=0.86)
were not different between 2 groups.

Conclusion : Almost of patients with acute heart failure, who have preserved
LV systolic function, were old age and female. Patients with preserved LV
systolic function had grade 1 diastolic dysfunction and normal left
ventricular size and hypertensive heart disease more than patients with LV
systolic dysfunction. There was no difference in in-hospital mortality and 1

year survival rate between two groups.

Key words : Heart failure, Diastolic, Echocardiography, Outcome
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712 Yy SN

AA 11399 Ak FollA 1(F4 F8& > 50%)2 378 oleH

2 (FHAA TEE < 50%)S 769 eldrt 1w dEo]l Bkom(79.249.7 vs.
72.4%114.1A4], p=0.004), 754 o]A+e] ¥ B} vl &% HUI(73% vs. 47%,
p=0.004) 94 FA}to] Bl&o] FUTHT3% vs. 47%, p=0.004). 18, FxH,

WY R PAF, w4 Ay 988 14 ABe F T ) KT 2ol

fler FAd&E F o ghl Aolrt IRl 1kl A &A1V 9
SEar(11.41£1.66 vs. 12.70£2.02 g/L, p=0.001) #H®l Troponin T = T
A RH(0.101£0.184 vs. 0.423+1.097 ng/mL, p=0.024) #d] CK-MB, NT

pro-BNP &= & i 7t #ol7F ¢t (Table 1).
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Table 1. Baseline characteristics of patients with heart failure.

Group 1 Group 2

(EF > 50%, n=37) (EF <50%, n=76) "2
Age (years) 79.2+9.7 72.4%14.1 0.004
Age = 75 years 27 (73%) 36 (47%) 0.004
Female 27 (73%) 36 (47%) 0.015
BMI (kg/m®?) 23.8+3.5 23.2+3.9 0.43
Previous heart failure 14 (38%) 17 (22%) 0.12
Oilriarrncﬁ)cjrdlal 9 (24%) 20 (26%) 1.00
Hypertension 27 (73%) 51 (67%) 0.67
DM 7 (19%) 18 (24%) 0.64
COPD 5 (14%) 4 (5%) 0.15
Chronic kidney disease 3 (8%) 5 (7%) 0.72
Smoker 2 (6%) 13 (18%) 0.17
Systolic blood
pressure (mmHg) 145.1+£25.0 136.5+25.4 QOP2
Diastolic blood
pressure (mmHg) 55.3881 36 82.5+16.3 0.43
Heart rate (/min) 81.84§26.7% 93.54+24.4 0.017
Hemoglobin (g/L) 11.41+1.66 12.70£2.02 0.001
Hematocrit (%) 34.2+4.8 38.2£5.4 <0.001
Platelet (x 10°/uL) 198.51£75.58 233.20£99.99 0.065
BUN (mg/dL) 24.15113.73 24.82+13.63 0.81
Creatinine (mg/dL) 1.30£0.97 1.32+0.88 0.92
Sodium (mEgq/L) 139.4+4.5 140.0£2.9 0.52
Potassium (mEq/L) 4.021£0.60 4.08%+0.58 0.61
CRP (mg/dL) 4.24517.083 1.632+2.480 0.058
Max CK-MB (ng/mL) 11.26+24.90 34.75x£100.47 0.074
Max Troponin T (ng/mL) 0.101+0.184 0.423+1.097 0.024
NT pro-BNP (pg/mL) 4051.9£6608.5 5581.7£5294.1 0.22
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Table 2. Clinical presentation of patients with heart failure and causes of

heart failure.

Group 1 Group 2
(EF > 50%, n=37) (BF <50%, n=76) ~ '3'°
NYHA functional class 0.72
I 6 (16%) 13 (17%)
11 18 (49%) 40 (53%)
IV 13 (35%) 23 (30%)
ECG rhythm 0.57
Sinus 18 (49%) 44 (58%)
Atrial fibrillation 15 (41%) 27 (35%)
Others 4 (11%) 5 (7%)
Cause of heart failure <0.001
Ijlfee::znswe heart 15 (41%) 17 (22%)
Ischemic heart disease 16 (43%) 38 (50%)
Dilated cardiomyopathy 0 (0%) 20 (26%)
Toxic cardiomyopathy 0 (0%) 1 (1%)
_g-
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2o Al 1arell w\lE] HAAA S WA (4.63£0.64 vs. 5.69£0.74 cm,
p<0.00D)3 %712 W74 (2.85£0.61 vs. 4.63£0.75 cm, p<0.001)°] v 4]
of a FAA HH(4.68+1.04 vs. 4.79+0.78 cm, p=0.52)2] Aol ¢Sl
AzedeA ojgtr] FEI FF =EYE T T E/A HE 1A
0.81+0.36°10aL 23 llA 1.51£1.01 (p<0.00D)e|R e E o] ojgdr] 7H&A|3k
L 179 B AAvH(238.3193.9 vs. 176.4+76.9 msec, p=0.002). SEIHF 9
2 =ZYE T8 T3 E/E'Y vle= 27olAlatel Hls] =UTtH15.9+5.5 vs.
24.0%9.9, p<0.001). Regional wall motion score index + 13-¢] 279 H]3]

SFrh(1.14+0.34 vs. 2.06+0.54, p<0.001, Table 3).
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Table 3. Comparison of echocardiographic characteristics between heart
failure with preserved left ventricular systolic function and decreased left

ventricular systolic function.

Group 1 Group 2

(EF > 50%, n=37) (EF <50%, n=76) ° '*"°
LV diastolic dimension (cm) 4.63%£0.64 5.69x0.74 <0.001
LV systolic dimension (cm) 2.85%20.61 4.63%x0.75 <0.001
LV mass index (g/m?) 146.3£43.7 703 =l 9.3 0.082
LA dimension (cm) 4.68+1.04 4.79+0.78 0.52
EF (%) 66.419.0 34.5£10.2 <0.001
E/A 0.81%£0.36 1.51£1.01 <0.001
Deceleration time (msec) 238.3£93.9 176.4£76.9 0.002
E’ (cm/sec) 201+ 1.88 3.99+1.49 0.003
E/E’ MOR-EREY 24.0£9.9 <0.001
RWSI 1.14+0.34 2.06+0.54 <0.001

E : Peak velocity of early diastolic filling of mitral inflow
A : Late diastolic filling due to atrial contraction
E’ : Peak early diastolic velocity of the mitral annulus

RWSI : Regional wall motion score index

_10_
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ALV T AFGBAE 1ol A 0%, 23telA 5%% & gt ol o]k
AR THP=0.30). 11d BEELS 1olA 81.58%, 2 oA 81.08%= % = e
Foet Zkel7h flAth(Fig. 1, p=0.86). 1 FAFZNA A¥-Ho] Awatx =
%3 %3

- 1olA 69.4%, 2ol A 81.08%= 2ol B F2

¢

gk Aol fIAAL(Fig. 2, p=0.233) F8& A Abdo] fle At 1A

61.84%, 2+~ 70.27%= 2t zfFo] 7} gl th(Fig. 3, p=0.417).
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1 Year survival rate
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Figure 1. Cumulative 1 year survival rate of patients with heart failure.
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1 Year heart failure free survival
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Figure 2. Cumulative 1 year heart failure aggravation free survival rate of

patients with heart failure.
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1 Year MACE free survival
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Figure 3. Cumulative 1 year MACE (major adverse cardiac event) free

survival rate of patients with heart failure.
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471 W74 4.7240.48 vs. 5.84£0.73 cm, p<0.00D)T FHF7IT WA
(2.92£0.57 vs. 4.7310.73 ecm, p<0.001)°] B =] A E/A vl 170l
A 0.83£0.36 o]l 2ol 4 1.47£0.87 (p<0.001) o] e E z}o] oj¢kr] 2+
EA S 1o A B AAJATH267.0£104.1 vs. 180.0+81.1 msec, p=0.002). E/E’
o] Ml 290l A 1atel HlE] ESoH(16.6+4.7 vs. 24.3+£9.9, p<0.001). 223 1

ol M 2ol wlE 1= HAA oldFoirt o BATHT3% vs. 36%, p=0.017,

AAE 270M FElEol ohd Sxtvt 2 Bnoks w F259 ek FAHs)
A 23l 1ol Bls) A F47IE WAE(4.55£20.77 vs. 5.48+0.73 cm,
p<0.00D)3 F%712 WA (2.79£0.65 vs. 4.48+0.77 ecm, p<0.001)°] d F# =
o %tk E/E'9 HlE 27olA 1ol HlE] =dvh(15.2+6.4 vs. 23.4£10.1,

p=0.014).
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Table 4. Comparison of echocardiographic characteristics of patients with

sinus rhythm.

Group 1 Group 2

Sinus rhythm only (EF > 50%, n=18) (EF <50%. n=44) p value
LV diastolic dimension (cm) 4.72£0.48 5.84%+0.73 <0.001
LV systolic dimension (cm) 2.92x£0.57 4.73x0.73 <0.001
LV mass index (g/m®) 156.9+47.3 161.2+37.0 0.72
LA dimension (cm) 4.26+0.65 4.65+0.71 0.05
EF (%) 65.7+10.0 35.0£8.3 <0.001
E (cm/sec) 68.6+22.9 82.7128.4 0.075
A (cm/sec) SEm+ 2151 64.5x£23.0 0.009
E/A 0.83+0.36 1.47£0.87 <0.001
Deceleration time (msec) 267.0£104.1 180.0+81.1 0.002
E’ (cm/sec) 4.41+1.85 3.68+1.31 0.10
A’ (cm/sec) 7.66+1.28 6.26+2.11 0.031
E/E’ 16.6x4.7 24.319.9 <0.001
Diastolic dysfunction 0.017

Grade 1 11 (73%) 14 (36%)

Grade 2 4 (27%) 17 (44%)

Grade 3 0 (0%) 4 (10%)

Grade 4 0 (0%) 4 (10%)

~ 16 -
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