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The effect of low salt diet on CKD progression
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Abstract

A causal relationship bet ween salt intake and hypertension, stroke, and kidney
disease has been established. However, whether reduced salt intake leads to lower blood
pressure has been intensely debated. In this prospective, open-label, randomized controlled
trial, we examined the impact of low-salt diet on blood pressure, renal function, and other
metabolic parameters. Herein, 194 patients with chronic kidney disease (CKD) stage 1-3 were
randomized into the low-salt (intervention) and control groups. The intervention group was
provided a salt diet (1.5 gm/day) for 3 months. The control group consumed their usual diet;
daily food intake was recorded. Renal function tests; 24-hour urinary sodium excretion; urinary
protein; and serum calcium, phosphorus, and electrolyte levels were recorded monthly. Blood
pressure decreased significantly in both groups; systolic blood pressure reduction at 3 months
was significantly greater in intervention group (-6.57, p <0.001) compared to control group (-
0.58, p=0.072). Mean reduction in 24-hour urine sodium excretion were greater in intervention
group and reached significant level at month 2 (-14.45, p=0.032). Mean reduction in estimated
glomerular filtration rate was significantly higher in control group. Thus, a sodium-restricted
diet can help reduce blood pressure and slow the progression of renal insufficiency in patients
with CKD.
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. Total Intervention Control
Variables p-value
(n =194) (n=99) (n =95)
Age (years), Mean+SD 61.37 + 12.05 61.72 + 11.47 61.00 + 12.67 0.680
Min. — Max. (24 - 80) (30-79) (24 - 80)
<60 69  (35.6) 35 (35.4) 34 (35.8) 0.949
>60 125 (64.4) 64 (64.6) 61 (64.2)

Sex

Male

113 (58.2) 58  (58.6) 55  (57.9) 0.922
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Female 81 (41.8) a1 (41.49) 40 (42.1)
HT 194 (100) 99  (100.0) 95  (100.0) NA
DM 77 (39.7) 45 (45.5) 32 (33.7) 0.094 C
DLP 65 (33.5) 36 (36.4) 29 (30.5) 0.389 C
Gout 22 (11.3) 15 (15.2) 7 (7.4 0.087 C
Systolic blood pressure (mmHg) 137.80 + 17.4 137.14 + 17.15 138.48 + 17.73 0.592 t
Diastolic blood pressure (mmHg) 75.76 + 13.53 75.31 £ 12.63 76.22 + 14.46 0.641 t
Pulse rate (bpm) 78.49 + 15.98 78.14 + 16.27 78.85 + 15.74 0.760 t
Body mass index (kg/mz) 26.84 + 5.00 26.99 +4.94 26.69 + 5.07 0.675 t

Normal (18.5-22.9) a3 (24.7) 23 (23.2) 25 (26.3) 0.765 C

Overweight (23.0-24.9) 32 (16.5) 18 (18.2) 14 (14.7)

Obesity (25.0-29.9) 65 (33.5) 31 (31.3) 34 (35.8)

Morbid obesity (=30) 49 (25.3) 271 (27.3) 22 (23.2)
eGFR 54.8 + 17.63 54.34 + 17.60 55.28 + 17.73 0.713 t
eGFR stage

1 3 (15 2 (20 1 (11 0.204 f

2 60 (31.0) 31 (31.3) 29 (30.5)

3A 67 (34.5) 28 (28.3) 39 (41.1)

3B 64 (33.0) 38 (38.4) 26 (27.4)
BUN 20.76 + 8.17 21.19 £ 8.73 20.30 + 7.55 0.450 t
Creatinine 1.36 £ 0.38 1.35+0.36 1.36 + 0.41 0.821 t
Albumin 4.19 +0.38 4.22 +0.43 4.16 + 0.32 0.279 t
Calcium 9.46 + 0.50 9.46 + 0.54 9.45 + 0.46 0.891 t
Phosphorus 3.45 + 0.59 3.51 +0.62 3.40 + 0.55 0.224 t
Sodium 139.05 + 2.50 139.11 + 2.43 138.99 + 2.59 0.752 t
Potassium 4.33 + 0.51 4.31 +0.51 4.35 +0.51 0.646 t
Chloride 103.87 + 2.95 103.62 + 3.13 104.14 + 2.75 0.244 t
Carbon dioxide 26.88 + 3.66 26.99 + 3.58 26.76 + 3.75 0.680 t
Hemoglobin 12.92 + 1.64 13.08 + 1.77 12.76 + 1.48 0.176 t
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Hematocrit 39.32 + 4.76 39.74 + 5.07 38.88 + 4.40 0.215
White Blood Cell (x10°) 771+ 219 7.72 + 2.46 7.70 + 1.88 0.949
Neutrophil 58.8 +8.31 59.08 + 8.16 58.51 + 8.49 0.636
Lymphocyte 30.47 + 7.78 30.37 £ 7.93 30.58 + 7.65 0.851
Eosinophils 3.28 + 2.18 3.13 + 1.97 3.44 + 2.37 0.328
Monocyte 6.72 £ 2.13 6.70 + 2.20 6.73 + 2.07 0.929
Basophil 0.60 + 0.33 0.58 + 0.31 0.63 + 0.35 0.259
Platelet (x10°) 258.94 + 76.02 256.56 + 82.36 261.4 + 69.22 0.661
MCV 85.33 + 8.64 85.07 +9.24 85.60 + 8.02 0.669
24-hour urine

Protein 229.75 + 254.99 201.27 +195.22 258.94 + 302.87 0.153
Urine Volume (in mL) 1962.55 + 880.83 1992.02 + 939.41 1933.09 + 822.07 0.648
Sodium 136.62 + 70.43 136.88 + 77.18 136.36 + 63.65 0.964
Creatinine 1.08 + 0.46 1.10 + 0.48 1.07 + 0.44 0.782
Calcium 88.65 + 66.48 96.48 + 72.46 80.18 + 58.92 0.214
Potassium 34.03 + 16.03 35.06 + 17.29 32.98 + 14.72 0.518
Magnesium 65.61 + 32.61 63.95 + 32.74 67.34 + 32.75 0.613

Abbreviations: NA, data not applicable; DM, diabetes mellitus; DLP, ;BUN, blood urea nitrogen; MCV, mean corpuscular

volume; eGFR, estimated glomeraular filtration rate.
Data are presented as number (%) or mean = standard deviation or median (interquartile range).

P-value corresponds to ‘Independent samples t-test, "Mann-Whitney U test, “Chi-square test or Fisher’s exact test.
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Difference
Intervention Control between Groups p-value
(95%CI)
Outcome
Mean 4 SD Change from baseline pvalue Mean 4 SD Change from baseline pvalue
(95% ClI) (95% CI)

Systolic blood pressure (mmHg)

Baseline 137.14 + 17.14 Ref. 138.48 + 17.73 Ref.

1 month 131.48 + 15.64 -5.66 (-8.84,-2.47) 0.001* 134.17 + 16.71 -4.32 (-7.57,-1.06) 0.009* -1.34 (-5.90, 3.21) 0.564

2 months 128.63 + 16.78 -8.52 (-11.89, -5.14) <0.001* 132.92 + 15.58 -5.57 (-9.02,-2.12) 0.002* -2.95 (-7.77, 1.88) 0.232

3 months 130.58 + 15.33 -6.57 (-10.24, -2.89) <0.001* 137.91 + 19.00 -0.58 (-4.33,3.17) 0.762 -5.99 ;1714)24’ ) 0.025*

Overall of Months 1-3 -3.62 (-6.70,-0.54) 0.021*
Diastolic blood pressure (mmHg)

Baseline 7531 + 12,63 Ref. 76.22 + 14.46 Ref.

1 month 7257 +12.22 -2.75 (-5.07,-0.42) 0.020* 73.80 + 11.94 -2.42 (-4.79,-0.05) 0.045* -0.33 (-3.65, 2.99) 0.847

2 months 71.77 + 10.58 -3.55 (-6.00, -1.09) 0.005* 71.84 +11.63 -4.38 (-6.88,-1.87) 0.001* 0.83 (-2.67, 4.34) 0.641

3 months 71.02 + 11.19 -4.29 (-6.95,-1.64) 0.002* 73.59 + 11.80 -2.63 (-5.34, 0.08) 0.057 -1.66 (-5.46, 2.13) 0.391

Overall of Months 1-3 -0.83 (-2.79,1.14) 0.409
Heart rate (bpm)

Baseline 78.13 + 16.18 Ref. 78.92 + 15.56 Ref.

1 month 79.04 + 13.75 091 (-1.26, 3.08) 0.412 79.43 + 15.01 0.51 (-1.71, 2.73) 0.652 0.40 (-2.70, 3.50) 0.801

2 months 79.11 + 1534 0.98 (-1.39, 3.35) 0.419 78.93 + 13.59 0.01 (-2.42,2.43) 0.997 0.97 (-2.42, 4.37) 0.574

3 months 79.3 + 1461 117 (-1.51, 3.85) 0.392 79.26 + 14.53 0.65 (-2.10, 3.41) 0.641 0.52 (-3.32, 4.36) 0.792

Overall of Months 1-3 1.02 (-1.41,3.46) 0.410
Body weight (kg)

Baseline 71.37 + 1352 Ref. 70.01 + 14.05 Ref.

1 month 71.14 + 1333 -0.23 (-1.09, 0.63) 0.598 70.56 + 14.93 0.55 (-0.33, 1.42) 0.223 -0.78 (-2.01, 0.45) 0.215
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2 months 70.64 + 13.52 -0.73 (-1.71, 0.25) 0.146 70.11 + 14.23 0.10 (-0.90, 1.11) 0.841 -0.83 (-2.24,0.57) 0.245
3 months 70.39 + 13.77 -0.98 (-2.14, 0.18) 0.099 70.53 + 14.79 0.52 (-0.67, 1.7) 0.392 -1.50 (-3.16, 0.17) 0.078
Overall of Months 1-3 -0.67 (-1.84,0.49) 0.258
Body mass index (kg/m?)

Baseline 26.99 + 4.94 Ref. 26.69 + 5.07 Ref.

1 month 26.92 + 4.96 -0.07 (-0.40, 0.25) 0.655 26.89 + 5.37 0.20 (-0.13, 0.53) 0.226 -0.28 (-0.74, 0.18) 0.239
2 months 26.72 + 491 -0.27 (-0.64, 0.10) 0.146 26.71 + 5.08 0.03 (-0.35, 0.40) 0.889 -0.30 (-0.83, 0.23) 0.265
3 months 26.61 +4.98 -0.38 (-0.81, 0.06) 0.088 26.87 + 5.29 0.18 (-0.26, 0.63) 0.417 -0.56 (-1.19, 0.06) 0.076
Overall of Months 1-3 -0.25 (-0.69,0.18) 0.258

Abbreviation: Cl, confidence interval.

Analyses were conducted with the use of a linear mixed-effects model with an autoregressive correlation matrix adjusted

for baseline value,
and the use of a last observation carried forward (LOCF) approach for missing data.

* Significant at p-value < 0.05

NavYaIN1sanUsInALRufanataanly 24 vl

finmaiAsunlasuesrnansialiaans 24 i veussneng | L’Jmﬁéuqmmiﬁﬂm
3 e lunguaniiu (193197 3) seduladenludlaane 24 vu. neudunisAnwilunguanifuiien
lgineululaaney 136.12 = 73.62 dadlua/ans a1 1381 3 tneu nualudedlulaaneiidianas
uwiA1agAnategnsitddiiieudl 2 (120.25 + 69.34 fadlua/ans Tanasanfiauusn -14.45
fiaalua/fu (95% Cl - 27.68 - 1.22 p = 0.032) Tuvaizinguaruauazlsifinisiudsuuvasedail

LY [

Tudnfiy (138.20 = 70.22 VS 133.90 + 66.50 fiadlua/ans, p=0.694) Miian 3 ifiou ilsusugasusn

a a

Tnesaualndenludiaans wanasia 2 ngu anasainaiuguade -17.22 fiad
lua/dns (95% Cl -31.47, -2.96, p= 0.078) ag1slsna mmmn@mﬁlmmﬂ&mﬁuaéﬁﬂﬁﬁaﬁwﬁm
583NN (-6.60 Tadlua/u, 16.30, 3.09, p=0.182) (gﬂ‘ﬁ 3A) 98191577 Tanuwanesluseeu
Tsadonlullaany 24 v, lugranoud 2 Lﬁauﬁ’umﬁugm -4.31 fadlua/ans, 95% Cl -7.65, -

0.97, p=0.012) @wedu q WiflAnuuanaeiusening 2 nqu



A15197 3. wavasnsaansuslnahusalusAunazuisinlulaanaz 24 Faluamns 2 ngu

21

Difference
Intervention Control between Groups P
(95%C1) value
Outcome °
Change from baseline p- Change from baseline p-
Mean + SD Mean = SD
(95% ClI) value (95% ClI) value
Urinary Protien
Baseline 20691 + 198.74 Ref. 256.81 + 301.58 Ref.
1 month 232.59 + 277.40 -4.49 (-34.77,25.79) 0.771 259.05 + 299.34 -7.44  (-39.04, 24.16) 0.645 295 (-40.82, 46.72) 0.895
2 months 226.68 + 263.08 -0.19 (-34.31, 33.92) 0.991 247.13 + 288.57 -22.51 (-58.17,13.15) 0216 2232 (-27.03, 71.67) 0.375
3 months 192.80 + 217.63 -2.66 (-42.92, 37.60) 0.897 264.75 + 328.13 -11.52  (-53.39, 30.34) 0.590 8.86 (-49.22, 66.95) 0.765
Urinary Volume
Baseline 2001.94 + 934.51 Ref. 1933.09 + 822.07 Ref.
- (-166.33,
1 month 1991.12 + 1027.8 (-1326.48, 114.85)  0.866 1898.44 + 831.87 -24.41 (-153.18,104.36)  0.710  13.59 0.882
10.82 193.52)
) _ (-156.19,
2 months 1883.34 + 91855 118.6 (-254.35, 17.15) 0.087 1756.15 + 699.68 1579 (-298.71, -17.21) 0.028  39.36 230.91) 0.693
0 6 '
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Difference
Intervention Control between Groups P
(95%C1) value
Outcome °
Change from baseline p- Change from baseline p-
Mean + SD Mean = SD
(95% ClI) value (95% ClI) value
h ) 129.7
3 months 1917.01 + 815.83 (-212.25, 90.75) 0.432 1725.78 + 698.34 190.4  (-347.77,-33.17) 0.018 (-88.68, 348.11) 0.244
7
Urinary Sodium
Baseline 136.88 + 77.18 Ref. 136.36 + 63.65 Ref.
1 month 126.77 £ 71.97 ) (-29.45, 6.95) 0.222 143.67 + 71.43 248 (-10.15, 15.12) 0.700 ) (-37.81, 4.02) 0.113
11.25 16.90
- 0.032 -
2 months 120.87 + 69.94 (-27.68, -1.22) 136.56 + 60.36 -1.76  (-15.29, 11.77) 0.799 (-34.82, 3.43) 0.107
14.45 * 15.69
3 months 124.76 + 81.59 -9.85 (-24.3, 4.60) 0.181 134.04 + 66.46 -2.98 (-17.85,11.88) 0.694 -9.28 (-31.26, 12.70) 0.406
Overall of -
(-31.47, -2.96) 0.018
months 1-3 17.22
Baseline 136.23 + 77.49 Ref. 138.02 + 62.31 Ref.




23

Difference
Intervention Control between Groups P
(95%Cl) value
Outcome °
Change from baseline p- Change from baseline p-
Mean + SD Mean £ SD
(95% ClI) value (95% CI) value
1 month 124.98 + 75.33 0 25_ (-29.45, 6.95) 0.222 142.71 + 64.97 4.69 (-11.50, 20.88) 0.566 17 73_ (-40.38, 4.92) 0.124
- 0.045 -
2 months 117.52 + 69.38 (-38.08, -0.41) 138.26 + 62.24 226 (-11.63,16.16) 0.746 (-42.13, 0.65) 0.057
19.24 * 20.74
3 months 126.98 + 83.64 -8.75 (-27.00, 9.50) 0.342 136.88 + 64.65 243 (-13.77, 18.63) 0.766 -9.90 (-34.19, 14.38) 0.422
Urinary
Creatinine
Baseline 1.06 = 0.45 Ref. 1.08 + 0.54 Ref.
1 month 1.08 + 0.45 0.04 (-0.04,0.12) 0.310 1.12 + 0.60 0.04 (-0.04, 0.13) 0.289 0.00 (-0.12,0.11) 0.957
2 months 1.14 + 0.60 0.08 (-0.01,0.17) 0.070 1.09 + 043 -0.03  (-0.12, 0.06) 0.548 0.11 (-0.02, 0.24) 0.091
3 months 1.15 = 0.56 0.09 (-0.01,0.19) 0.086 1.12 + 0.49 0.05 (-0.06, 0.16) 0.368 0.04 (-0.11,0.19) 0.599
Serum Calcium
Baseline 95.73 + 71.07 Ref. 83.25 + 55.66 Ref.




24

Difference
Intervention Control between Groups P
(95%C1) value
Outcome °
Change from baseline p- Change from baseline p-
Mean + SD Mean = SD
(95% ClI) value (95% ClI) value
1 month 78.44 + 66.78 -756 (-16.10, 0.98) 0.083 86.28 + 53.23 5.65 (-3.10, 14.40) 0.206 13 21_ (-25.44, -0.98) 0.034
2 months 80.30 + 64.64 -6.16 (-15.75, 3.44) 0.208 78.49 + 47.90 -2.01 (-12.01, 7.99) 0.693 -4.15 (-18.00, 9.71) 0.557
3 months 86.22 + 83.61 230 (-9.06, 13.65) 0.692 77.16 + 48.42 -3.25 (-15.13, 8.62) 0.591 555 (-10.88, 21.98) 0.508
Serum Potassium
Baseline 35.60 + 16.43 Ref. 33.60 + 15.43 Ref.
1 month 35.74 + 18.12 0.41 (-2.43,3.24) 0.779 34.66 + 15.87 -1.30 (-4.28, 1.67) 0.390 1.71 (-2.40, 5.81) 0.415
2 months 34.41 + 17.89 -0.55 (-3.67, 2.58) 0.732 31.50 + 14.11 -4.31  (-7.65,-0.97) 0.012* 376 (-0.81, 8.34) 0.107
3 months 34.89 + 18.75 0.46 (-3.15, 4.07) 0.804 29.95 + 12.45 -3.95 (-7.85,-0.04) 0.047* 441 (-0.91,9.72) 0.104
Serum
Magnesium
Baseline 65.84 + 32.77 Ref. 66.37 + 31.39 Ref.
1 month 64.74 + 33.10 1.97 (-4.25,8.20) 0.534 69.63 + 33.41 4.86 (-1.55,11.27) 0.137 -2.89 (-11.82, 6.05) 0.526
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Difference
Intervention Control between Groups P
(95%C) value

Outcome °

Change from baseline p- Change from baseline p-

Mean + SD Mean = SD
(95% ClI) value (95% ClI) value

2 months 64.30 + 36.29 2.80 (-3.99, 9.60) 0.419 62.74 + 24.33 -3.46 (-10.64, 3.72) 0.345 6.26 (-3.62,16.15) 0.214
3 months 62.05 + 33.69 0.02 (-7.76, 7.80) 0.996 61.54 + 25.85 -4.43 (-12.88, 4.01) 0.303 4.45 (-7.03, 15.93) 0.447

Abbreviation: Cl, confidence interval.

Analyses were conducted with the use of a linear mixed-effects model with an exchangeable correlation matrix adjusted for baseline value,
and the use of a last observation carried forward (LOCF) approach for missing data.

* Significant at p-value < 0.05
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Post
Outcome Baseline ;Tir:::t:; Mean difference p-value®
(95%Cl)
Mean + SD Mean + SD

Intervention (n

= 99)

eGFR 54.26 + 17.68 52.77 + 18.03 -1.491  (-3.197, 0.216) 0.086
BUN 21.19 + 8.73 21.41 £ 9.30 0.220 (-1.335, 1.775) 0.779
Creatinine 1.35 + 0.36 141 +0.43 0.062 (0.023, 0.100) 0.002%
Albumin 4.22 + 043 4.22 + 0.38 0.024 (-0.037, 0.084) 0.434
Calcium 9.46 £ 0.54 9.42 + 0.48 -0.029 (-0.122, 0.063) 0.527
Phosphorus 351 +0.62 355+ 0.54 0.042 (-0.086, 0.170) 0.520
Sodium 139.11 + 2.43 139.76 + 2.31 0.685 (0.059, 1.312) 0.032*
Potassium 4.31 £ 0.51 4.28 £ 0.51 -0.008 (-0.120, 0.104) 0.889
Chloride 103.62 + 3.13 104.61 + 3.58 0.795 (0.183, 1.408) 0.011*
Carbon dioxide 26.99 + 3.58 26.43 + 3.65 -0.402 (-0.978, 0.174) 0.169
Hemoglobin 13.08 £ 1.77 1278 £ 1.72 -0.276 (-0.440, -0.112) 0.001*
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Post
Outcome Baseline :ltir:/:::;: Mean difference p-value®
(95%CI)
Mean + SD Mean + SD

Hematocrit 39.74 + 5.07 38.67 + 5.03 -0.983  (-1.510, -0.457) <0.001*
White Blood Cell

(x10%) 7.72 £ 2.46 7.38 £ 2.44 -0.316  (-0.609, -0.022) 0.035%
Neutrophil 59.08 + 8.16 57.77 + 7.80 -1.208 (-2.675, 0.258) 0.105

Lymphocyte 30.37 + 7.93 31.07 £ 7.75 0.659 (-0.680, 1.998) 0.331

Eosinophils 3.13 £ 1.97 3.83 + 4.37 0.486 (-0.091, 1.063) 0.097

Monocyte 6.70 + 2.20 6.67 +2.11 -0.040 (-0.439, 0.359) 0.843

Basophil 0.58 £ 0.31 0.65 £ 0.30 0.078 (0.029, 0.126) 0.002%
Platelet (x10°) 256.56 + 82.36 251.78 + 87.45 -3.156  (-10.327, 4.015) 0.384

MCV 85.07 £ 9.24 86.07 + 8.16 0.844 (-0.217, 1.904) 0.118

Control (n = 95)

eGFR 55.28 + 17.73 52.27 + 15.83 -3.011 (-5.367, -0.656) 0.013*
BUN 20.31 + 7.59 20.27 £ 7.21 -0.042 (-1.048, 0.963) 0.933

Creatinine 1.36 £ 0.41 1.44 + 0.49 0.065 (0.026, 0.105) 0.001*
Albumin 4.16 £ 0.32 4.20 £ 0.29 0.032 (-0.024, 0.088) 0.255

Calcium 9.45 £ 0.46 9.45 + 0.42 -0.022  (-0.099, 0.056) 0.578

Phosphorus 3.40 £ 0.55 356 + 0.53 0.183  (0.058, 0.309) 0.005%
Sodium 138.99 + 2.59 139.36 + 2.41 0.361 (-0.277, 1.000) 0.263

Potassium 4.35 £ 0.51 4.28 £ 0.41 -0.052 (-0.145, 0.042) 0.276

Chloride 104.14 + 2.75 104.72 + 2.80 0.566 (-0.008, 1.140) 0.053
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Post
out Baseline intervention Mean difference -
utcome -value
at 3 months (95%Cl) p
Mean + SD Mean + SD

Carbon dioxide 26.76 + 3.75 25.67 + 4.43 -1.060 (-1.822, -0.297) 0.007*
Hemoglobin 12.76 + 1.48 12.63 + 1.50 -0.143  (-0.298, 0.012) 0.070
Hematocrit 38.88 + 4.40 38.39 + 4.54 -0.608 (-1.066, -0.149) 0.010*
White Blood Cell

5 7.70 + 1.88 742 +1.74 -0.317 (-0.611, -0.022) 0.035*
(x10°)
Neutrophil 58.51 + 8.49 57.06 + 9.10 -1.496 (-2.854, -0.137) 0.031
Lymphocyte 30.58 + 7.65 3187 £ 7.76 1.272  (0.136, 2.408) 0.029
Eosinophils 3.44 + 2.37 3.87 + 3.75 0.252 (-0.250, 0.755) 0.322
Monocyte 6.73 + 2.07 6.65 + 2.09 -0.030 (-0.331, 0.271) 0.843
Basophil 0.63 + 0.35 0.74 + 0.35 0.121 (0.046, 0.196) 0.002*
Platelet (x10?) 261.4 + 69.22 253.68 + 68.93 -8.161 (-16.368, 0.046) 0.051
MCV 85.60 + 8.02 84.63 + 9.92 -0.677 (-2.030, 0.675) 0.322

aP-value corresponds to Paired samples t-test. Abbreviation: Cl, confidence interval.

* Significant at p-value < 0.05
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- fanaumieudasinisnsosuadla (eGFR) anasisasingy uinguauauiidonas
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Agarenisifnlsavialanaznasaiden (cardiovascular disease, CVD) wagdinasion1vinaiuvealn
wigslaiuidninsuilaandorsinlugnnglnneFosissazaniineg (end stage renal disease, ESRD)
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p=0.013) lunquaunuiitsuiunguanifu (-1.491 95% CI -3.197, 0.216 p=0.086) 471 eGFR 2 nqu
wliunndraity eduannisinudsiinis@nuluefevatsnisfinwiinuinisuiloelsfeuninas
fumudtfumsgydesayiiumtiaane uaglamefindu’? nsaanisuilnaduasrligydesayiua
nas’ Gensilusiusiludaanzanduduimeinsallsedlsid duiustunisdenvedlaludineuminu
¥iadi 2 fedunisannsuslnalefenasdiongavidorzasnsnisinuedlalily msdnuidnuinms

anAuTwlTuzevzannsideuvadls winvzinasresesulusivlutlaanzedsdniay

Pimenta wasAe IéfﬁﬂmsﬁwﬂmadqmmsﬁﬁiﬁLﬁamﬁﬂﬁmﬁﬂw LAZWUIIAINITO
anszaulefenlutlaannzasldds 46 + 27 fadlua/su (dmune 50 fadlua/sw)2 Fafvuirindy
N13An®" Dietary Approaches to Stop Hypertension (DASH)?’ Tunsanwiinuivsunadeionly
Jaanzogi 100 fadlua/fu szidesandwlngirefiladoueavinlvifuinladoslils

nsfnwduiinunisanuslaaduezinadennuiuladin wuinisdnwdnlngvinm
2-8 #Uamituly wazaauauUTIIandelvoglutag 4.3-9.3 ndu/Su Fedsmalvianuduladinanas
3.9-5.9/ 1.9-3.8 uy.Usen (Anwsulafindalndn/anudulauealndn) lugiidanuiulafingsuas
1.2-2.4 / 03-11 uu.Usen luffifiarwdulafinund 2 lunisnwinguiivlaeanfusulssmulsden
Fuaz 1.5 nfu/Au Tuvagiingumuaududseniu 4.0 nfu/du

Y a

afnaeUsEn1sieg1utuldIsnsiAudaaniz 24 F1lug Wile ns9USUu

=1

= d’jd
n13AnwLEY
3 90 FevzUuandalsunalefensuusenudily uan a1nlin1sfinunds

lnenludaanigiiia
53U5E U CKD Nflanuavainvatgdsznis vilvinailaainnisdnwlanuisadrluldiudseenns
CKD tananeuszan nguiinnisneasdliemisirsudiuwiveuiivsinalufsunsivinlviulanalanay

TadinveIn1sfinydl laun nguatuau 1dsanduiinsienisemslukuunesy 33919
a a A b Y IS dy U U = ! U a Y
Ananuianainkazvasduls uasUieiinnelasesmanesyiu onlinasesedulamenlulaazls
LazUsEn1saning seeznaltun1sAnuiiisaws 3 weou ensasulalduudaiinisannisuslaaay
sgevzan1sdouvasialiunieeiiedla dosordunisfnmunuiugy

10. dyUNan1sIBuAz TRl DU

asunisfinwiinuinisannisuslaahuazdisananusulainlaeenizauaudalngn
! = = 2 1 ! & a o [ a
Pgvzaamadenvetlniudimaronisivedusiululaanyazlitanussaulufeuludaazves
nauuslaremsIaLANIYananninguAmUANeEituddny duiunsAinwiludisssezanuieuil
wutafvesnsanmaunsluiurudulaingnsinisdeuvestauasaisuuzt g tieuslnnemssa
sl 2 nSusiodu



31

LONE15D19D9

1. Strong K, Mathers C, Leeder S, Beaglehole R. Preventing chronic diseases: how many lives can
we save? Lancet. 2005 Oct 29-Nov 4;366(9496):1578-82. PubMed PMID: 16257345. Epub
2005/11/01. eng.

2. ETnUlEUIBUAZENEANERNS, NTENTIEAITITAUGY. TI89UNTANEITEUINY 2551 - 2553: d1tineu
neauatuayunsasasuaunIn; 2554,

3. Creating an enabling environment for population-based salt reduction strategies: report of a
joint technical meeting held by WHO and the Food Standards Agency,July 2010.

4. U.S. Department of Agriculture, U.S. Department of Health and Human Services. Dietary
Guidelines for Americans 2010 2010. Available from:
http://www.cnpp.usda.gov/publications/dietaryguidelines/2010/policydoc/policydoc.pdf.

5. He FJ, MacGregor GA. Salt reduction lowers cardiovascular risk: meta-analysis of outcome
trials. Lancet. 2011 Jul 30;378(9789):380-2. PubMed PMID: 21803192. Epub 2011/08/02. eng.

6. Hooper L, Bartlett C, Davey Smith G, Ebrahim S. Systematic review of long term effects of
advice to reduce dietary salt in adults. BMJ (Clinical research ed). 2002 Sep 21;325(7365):628.
PubMed PMID: 12242173. Pubmed Central PMCID: 126303. Epub 2002/09/21. ens.

7. Creating an enabling environment for population-based salt reduction strategies: report of a
joint technical meeting held by WHO and the Food Standards Agency. July 2010.

8. Cappuccio FP, Capewell S, Lincoln P, McPherson K. Policy options to reduce population salt
intake. BMJ. 2011;343:d4995. Epub 2011/08/13.

9. Garofalo C, Borrelli S, Provenzano M, De Stefano T, Vita C, Chiodini P, Minutolo R, De Nicola L,
Conte G. Dietary Salt Restriction in Chronic Kidney Disease: A Meta-Analysis of Randomized
Clinical Trials. Nutrients. 2018; 6;10(6):732. doi: 10.3390/nu10060732.

10. He J, Mills KT, Appel LJ, Yang W, Chen J, Lee BT, Rosas SE, Porter A, Makos G, Weir MR,
Hamm LL, Kusek JW; Chronic Renal Insufficiency Cohort Study Investigators. Urinary Sodium and
Potassium Excretion and CKD Progression. J Am Soc Nephrol. 2016;27(4):1202-12.

11. Vegter S, Perna A, Postma MJ, Navis G, Remuzzi G, Ruggenenti P. Sodium intake, ACE
inhibition, and progression to ESRD. J Am Soc Nephrol 2012. 23; 165-173.

12. Fan L, Tighiouart H, Levey AS, Beck GJ, Sarnak MJ. Urinary sodium excretion and kidney
failure in nondiabetic chronic kidney disease. Kidney Int. 2014; 86, 582-588.



32

13. Smyth A, Dunkler D, Gao P, Teo KK, Yusuf S, O’Donnell MJ, Mann JF, Clase CM. ONTARGET
and TRANSCEND investigators. The relationship between estimated sodium and potassium
excretion and subsequent renal outcomes. Kidney Int. 2014; 86; 1205-1212.

14. Bernard, Rosner. Fundamentals of biostatistics. 5 ed. Duxbury: Thomson learning; 2000.

15. Ahn, S. Y. et al. Long-term effects of intensive low-salt diet education on deterioration of
glomerular filtration rate among non-diabetic hypertensive patients with chronic kidney disease.
Kidney Blood Press. Res. 44, 1101-1114 (2019).

16.Ross L, Chong SH, Mason B, Healy H. Development and Evaluation of a Scored Sodium
Questionnaire-Screening Form for Kidney Disease Patients. J Ren Nutr. 2016 May;26(3):159-67.
doi: 10.1053/j.jrn.2015.10.006. Epub 2016 Jan 6. PMID: 26776250.

17. James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C, Handler J, Lackland DT,
LeFevre ML, MacKenzie TD, Ogedegbe O, Smith SC Jr, Svetkey LP, Taler SJ, Townsend RR, Wright
JT Jr, Narva AS, Ortiz E. 2014 evidence-based guideline for the management of high blood
pressure in adults: report from the panel members appointed to the Eighth Joint National
Committee UNC 8). JAMA. 2014 Feb 5;311(5):507-20. doi: 10.1001/jama.2013.284427. Erratum in:
JAMA. 2014 May 7;311(17):1809. PMID: 24352797

18.Saraheimo, M.; Gordin, D.; et al. The association between dietary sodium intake, ESRD, and
all-cause mortality in patients with type 1 diabetes. Diabetes Care 2011, 34, 861-866.

19. O’Donnell, M. J. et al. Joint association of urinary sodium and potassium excretion with
cardiovascular events and mortality: prospective cohort study. BMJ 364, 1772 (2019).

20. Melander, O. et al. Moderate salt restriction effectively lowers blood pressure and degree of
salt sensitivity is related to baseline concentration of renin and N-terminal atrial natriuretic
peptide in plasma. J. Hypertens. 25, 619-627 (2007).

21. Nerbass, F. B. et al. Reduction in sodium intake is independently associated with improved
blood pressure control in people with chronic kidney disease in primary care. Br. J. Nutr. 114,
936-942 (2015).

22. Filippou, C. et al. Overview of salt restriction in the Dietary Approaches to Stop Hypertension
(DASH) and the Mediterranean diet for blood pressure reduction. Rev. Cardiovasc. Med. 23, 36
(2022).

23. Garg, R, Sun, B. & Williams, J. Effect of low salt diet on insulin resistance in salt-sensitive
versus salt-resistant hypertension. Hypertension (TX, 2014) 64, 1384-1387.

24. James, W. P. T, Ralph, A. & Sanchez-Castillo, C. P. The dominance of salt in manufactured
food in the sodium intake of affluent societies. Lancet 1, 426-429 (1987).



33

25. McMahon, E. J., Campbell, K. L., Bauer, J. D. & Mudge, D. Altered dietary salt intake for
people with chronic kidney disease. Cochrane Database Syst. Rev., CD010070 (2015).

26. Pimenta, E. et al. Effects of dietary sodium reduction on blood pressure in subjects with
resistant hypertension: Results from a randomized trial. Hypertension 54, 475-481, (2009)

27. Filippou, C. et al. Overview of salt restriction in the Dietary Approaches to Stop Hypertension
(DASH) and the Mediterranean diet for blood pressure reduction. Rev. Cardiovasc. Med. 23, 36
(2022).

28. Rust, P. & Ekmekcioglu, C. Impact of salt intake on the pathogenesis and treatment of
hypertension. Adv. Exp. Med. Biol. 956, 61-84 (2017).



AANUIN
1 (=3
amslunguantu
USuaumaaanulunileiu: 1600 waaas
ASIUlELATH: 60% YDAWAINUNINUALASUMNAY 240 NFusa Ty
TUSAU: 15% VYINATUTIAUMAgUMINAY 67.5 NSUFADIU
Togiu: 25% VYINANNUINUALALUWINAU 44.5 NSURTY
T9fen : 1.5 nSumTu sauduavnsiasuserintesunalluiu 2 nsusedu

A151991 1 N1SNSTA18VRIDIS LULAAZTY

UsEtano1mis au o naNgIu WHu
N 3 0.5 15 1.0
117 9 3 3 3
ladnSlusus 2 0 11

dednslatudn |3 1 1 1
nang

Tt 6 2 2 2
TaLhsw (wn.) 500 500 500

34



M13197 2 315 lUNGNAUAY

n Mean Std. Dev. Median Min Max
WA 93 1781.22 5659.04 1095.22 624.31 55533.34
Amslulawmse 93 240.90 914.93 135.16 88.80 8950.57
nna 93 40.20 209.43 13.39 3.16 2031.67
U5 93 87.63 315.84 48.80 2278 3086.75
lUsAuandnl 93 29.68 22.16 23.96 7.40 159.86
WUsAuanig 93 11.45 11.53 9.00 4.53 87.71
gy 93 51.90 83.57 39.56 18.61 820.45
TusfuBush 93 10.40 6.22 8.92 3.11 38.37
AOLAALMDTOA 93 207.05 110.29 188.28 59.39 681.43
uAALTYL 93 348.71 245.45 283.25 128.99 1704.65
Woaneosa 93 908.09 3439.45 481.19 245.23 33546.47
wan 93 8.77 6.97 7.03 3.69 47.28
wanangmd 93 2.88 3.33 1.90 0.43 21.93
wananie 93 3.37 5.63 2.42 0.87 44.33
TN gy 93 2369.31 11678.63 1005.76 463.95 113504.50
JLTCI 93 4009.89 16622.13  2109.39 862.22 162146.30
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