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[ ABSTRACT ] Aim To analyze the relation of serum sodium level with long-term prognosis in patients with heart
failure and preserved ejection fraction. Methods We enrolled 562 consecutive chronic heart failure patients, who
were divided into 3 groups according to serum sodium concentration on admission; <135 mmol/L( hyponatremia group, n =
105,11.4% ), > 145 mmol/L( hypernatremia group, n =37, 4.0% ) and 135 -145 mmol/L ( normonatremia group, n =
783,84.6% ). The primary end point was all-cause mortality. ~ Cox proportional-hazards regression modeling was used to
evaluate the relation of serum sodium level to long-term outcome in patients with heart failure and preserved ejection frac-
tion. Results Hyponatremia group patients were older, with more men, higher NYHA status, and faster heart rate,
but lower systolic and diastolic blood pressure than other groups.  The percentage of hypertension was higher in hypernatre-
mia and normonatremia group.  Hyponatremia group patients had lower red blood cells, hemoglobin, albumin, pre-albu-
min, cholesterol and chlorine, but higher end-systolic volume, serum creatinine, and urea nitrogen.  During the median
3. 7-year follow-up, there were 135 deaths (24.0% ) for all causes, 30 in hyponatremia group (54.5% ), 2 in hypernatre-
mia group (9. 1% ), and 103 in normonatremia group (21.2% ).  On multivariate COX regression analysis, hyponatrem-
ia group had the lowest survival (HR 2. 158, 95% CI 1.237-3.766;P =0.007) ; hypernatremia and normonatremia group
had the similar survival. Conclusion In patients with heart failure and preserved ejection fraction, hyponatremia is

a powerful predictor of long-term mortality, and hypernatremia and normonatremia have the similar survival.
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Table 1. Differences in clinical characteristics of different
groups

M5 R 25 fRMeHdl  mmsmdl 1B Msna
n 55 22 485
(L) 7214 69 £12 66 + 14
(%) 50.9% 18.2% 48. 0%
DINBEA A9 (% )  13.013%  0.043%

1% 12.7% 36.4% 32.0%
% 14.5% 9.1% 16.7%
% 45.5% 36. 4% 36.5%
IV 27.3% 18.2% 14.8%
g R B fa R 2 (% )

e i S5 43.6% 59. 1% 49.3%
Wi IR IR 23. 6% 31.8% 23.9%
1R I 49.1% 81.8% 61.9%
B iREAN 4 10. 9% 4.5% 9.1%
2 i 29.1% 27.3% 32.4%
U LT B 16. 4% 18.2% 13.6%
Pk BLL LR 7.3% 4.5% 4.1%
ABEWARE (mmHg) 135 +31 15326 140 £26
ABEE 3K (mmHg) 77+16 8818 82 +15
ABE R (/504 85+£23 76 £26 79 +20
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Table 2. Differences in laboratory and echocardiographic characteristics of different groups

8 B fRIANLE (n=55) @SIENAE (n=22)  IEWILEN4L(n =485) N[ ! Py
ZE D EEP IR AR A (mL) 119 £40 103 £27 116 £39 3.350 0. 187
ZE D FEW AR AR S (mL) 53 +23 39 £12 49 +23 6.723 0. 035
EZI( x 10°/L1) 8.23 +3.67 7.26 £2.73 7.26 £2.69 3.076 0. 102
LA ( x107/L) 3.86 +0. 84 3.93 +0.47 4.18 +0. 68 15.422 <0.001
ML H (g/L) 120 +18 122 +25 128 +22 9. 873 0. 007
FEM(g/L) 36.3 £4.3 38.5£3.7 38.8 £4.5 13.576 0. 001
WA A (/L) 0.19 £0.07 0.23 £0.07 0.22 £0.07 12. 993 0. 002
RNFEEB(U/L) 34 £38 27 £33 27 £26 1.013 0. 603
AEEEERE(U/L) 48 £55 30 £25 38 £51 2.354 0. 308
WLEF ( wmol/L) 103 +57 95 £82 9] +45 8.367 0.015
JRIZ ( umol/L) 356 + 130 305 +98 334 +132 2.443 0.295
JRZ A (mmol/L) 9.59 £6.24 7.20 £3.85 7.19 £3.69 12. 809 0. 002
JIFL 1 B ( mmol /1) 4.25 +0.91 4.52 £0.91 4.66 £1.37 5. 001 0. 082
R %5 5 L[ B ( mmol /L) 2.48 £0.78 2.71 £0.77 2.77 £1.01 4.711 0. 095
1o 4% J3E HH [ 5 ( mmol /L) 1.14 £0. 36 1.22 £0.33 1. 18 £0. 40 0. 539 0. 764
HH = HiE (mmol/L) 1.22 +1.00 2.11+1.98 1.73 1. 44 9.491 0. 009
23 i 1184 ( mmol /L) 6.63 £2.53 5.59 £0.71 6.17 £1.85 2.658 0.265
T4H ( mmol/L) 4.09 £0. 62 3.84 £0.44 4.05 £0.51 5. 650 0. 059
148 ( mmol/L) 97.8 £5.6 109.0 +3.2 104.5 +4. 1 97. 748 <0.001
D Rk (ngy/L) 268 +233 387 + 694 221 +222 4.396 0.111
WUASE A 1 ug/L) 7.32+£22.11 1.61 £3.43 4.14 £15.02 4.569 0. 102
LR LG MB [W) T/ (U/L) 54 £118 38 £46 45 £89 0.619 0.734
Jiki 4R K (ng/1.) 1218 + 1087 703 + 809 951 +907 5.625 0. 060
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Table 3. Differences in medication discharged for different

groups
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Figure 1. Distribution of serum sodium levels on admission
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in patients with heart failure and preserved ejection fraction
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Table 4. Cox proportional-hazards regression for long-term outcome by serum sodium levels

HR 1H#Y 95% CI

H & B1H Wald ¥ Pl HR {4
TR KR
AR B R R AT
TEH AN (S ]) <0.001
% M & 20 1.208 33.714 <0.001 3.345 2.225 5.029
T I EM2H -0.892 1. 561 0.212 0.410 0. 101 1. 661
BRI 1 ZHE RS
1 MANLL (S HR) <0.001
BRIk AEN 0. 950 20. 488 <0.001 2.585 1.713 3. 900
e i 4M 20 -0.951 1.760 0.185 0. 386 0. 095 1.574
R 2 Z IR R
IEW AN (S R) 0.018
R 1 B 2 0. 769 7.329 0. 007 2.158 1.237 3.766
15 1ML AHEH -0.804 1.104 0.293 0. 448 0.100 2. 004
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Figure 2. Survival curves for long-term outcome stratified by serum sodium levels on admission
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