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All Above median Blow median
(n;l 10) GFR=46 GFR<46 p
(n=33) (n=33)
Age. yo 84 (79, 89) 83 (78.87) 85 (81, 90) 0.073
Male (%) 43 (39.1) 25(45.5) 18(32.7) 0.1714
Body mass index 229 =41 233 =338 225%= 44 0.2856
NHYA LTI 52571 30/25/0 22/321 0.2133
Past History
Hypertension (%) 81 (73.6) 33 (60) 48 (37.3) 0.0012
Hyperlipidemia (%) 49 (44.5) 25(43.5) 24 (43.6) 0.8479
Diabetes (%5) 29(26.4) 12(21.8) 17 (30.9) 0.2783
(ex)Smoking (%) 24(21.7) 8(14.5) 16 (29.0) 0.307
Stroke (%) 14 (12.7) 7(12.7) 7(12.7) 1
Ischemic heart disease (%) 29 (26.4) 12(21.8) 17 (30.9) 0.2783
Vulvelar Diseases (%) 88 (80) 45(81.8) 43 (73.2) 0.6336
Atrial fib/flutter (%) 84 (76.4) 44 (30) 40(72.7) 0.3693
Cardiomyopathy (%) 7(6.4) 5(9.1) 2(3.6) 0.2413
ex Hopitalization (%) 36(32.T) 13 (23.6) 23 (41.8) 0.0422
Baseline Data
Systolic BP, mmHg 127.2 = 16.7 1263 = 145 128.2 = 188 0.5683
Diastolic BP, mmHg 719 = 142 722 =138 716 = 148 0.8324

BNP, pg/ml 168.2 (125.3,274.7) 154.8 (1201, 242.7) 1849126, 2947y 04009
Blood urea nitrogen, mg/dl 19.5 (15.9, 25.0) 16.9 (14.7, 19.7) 225(19.3,279)  <0.0001
Creatinine, mg/dl 0.96 (0.86, 1.19) 0.86 (0.76, 0.93) 1.18(0.97,1.42)  <0,0001
eGFR, ml/min 479 = 127 379=8%8 379 =68 <0.0001
eGFR<30 (%) 9(8.2) 0 (0) 9 (16.4)

Total protein, g/dl 7.18 = 0.54 7.17 £ 0.55 7.20 = 0.55 0.7498
White blood cell, /ul 3445 (4365, 6807.3)  3215(4167.3,6332.3) 35363 (4930, 7032.5) 0.0325
Hemoglobin, g/dl 129 = 192 134 = 1.30 124 = 192 0.0072
Sodium, mEqL 141 (140, 143) 142 (139, 143) 141 (140, 143) 09781
Potassium, mEq/L 43(4.1,46) 42(4.1,4.5) 42(4.1,45) 0.3536
Salt Intake (n=9), g/day 109 = 4.89 120 = 4.94 100 = 521 0.5622
EF. % 66.5 (37.6, 74.9) 65.1(57.4,72) 68.5(57.7,76.7)  0.1358
Medication

Inotrope (%) 12 (10.9) 7(12.7) 5(9.1) 0.5408
Beta blocker (%) 53 (48.2) 24 (43.6) 29 (52.7) 0.34
Ca channel blocker (%) 61 (55.5) 26 (47.3) 35 (63.6) 0.0843
ARB/ACEi (%) 44 (40.7) 19 (35.2) 25 (46.3) 0.24
Diuretics (%) 71 (64.5) 30 (54.5) 41(74.5) 0.0283
Anti-arrythmics (%) 9(8.2) 3(5.5) 6 (10.9) 0.2967
Nitrates (%) 10 (9.1) 4(7.3) 6 (10.9) 0.5071
Anti-platelets (%) 27 (24.5) 16 (29.1) 11 (20) 0.268
Warfarin (%) 22 (20) 12 (21.8) 10 (18.2) 0.6336
Direct oral anticoagulants (%) 35 (50) 28 (50.9) 27(49.1) 0.2488
Statin (%) 37 (33.6) 20 (36.4) 17 (30.9) 0.5449
Follow up

Duration, days 399 (262 8,5373.3) 455 (313, 618) 343 (219, 497) 0.0215

Table 1. Patient characteristics for Research 3. Data are shown as Mean + SD for normally distributed data, and median

(interquatile range) for un-normally distributed data. P value: Below vs above median



Table 2. Relationship between BNP or eGFR and ambient Table 3. Relationship between BNP and ambient temperature

temperature according to renal function
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Figure 1. Event-free survival of hospitalization and additional HF medication
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Summary

The natriuretic peptides (NPs) are not only useful biomarkers for HF, but are properties of diuretics, organ
protection and improvement of salt and water retention in HF. Salt restriction is an important treatment in
hypertension and is considered to be important for HF as well, but no evidence has been established in HF.  Also,
some patients are ineffective by the drugs of acute HF, but it is still unknown whether any external factors such as
salt intake or ambient temperature play roles in prognosis of HF. Therefore, we thought to determine the
relationship between the salt intake and various factors such as cardiorenal/endothelial functions and ambient
temperature, and prognosis in patients with chronic HF during outpatient visits. ~Additionally, for acute HF patients,
we sought to define if the effect of atrial NP compared to the vasopressin receptor antagonists were affected by salt
intake, and cardiorenal/endothelial functions. Regarding to the prospective studies of chronic HF and acute HF, the
enrollments and data collections are on-going. We also examined retrospectively on 110 chronic HF patients (43
males, age 84 (median)). Most of patients had preserved ejection fraction, atrial fibrillation and valvular disease.
As for salt intake, only 10 people were measured, but an average was 10.9 g / day. BNP was significantly
positively correlated with temperature difference of the day, and renal function according to eGFR was negatively
correlated to each temperature of the day. Then we divided into two groups by the median value of eGFR (46
ml/min). In the group with worsening renal function (WRF), BNP had positively correlated with each temperature
and the temperature difference. There were no deaths during the follow-up period (median 399 days). There was
no difference in hospitalization for HF between two groups by eGFR, but additional HF medication was provided
more in WRF group. These results suggest that HF may be worsened when the temperature difference is large or
in winter especially in patients with renal failure. It may be interesting and important how salt intake and vascular
endothelial function would be related to these findings and HF therapeutics in the current on-going prospective

study.



