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METHOD

RCT

Randomization
1:1 allocation with

Block size 2.4.6.8

No

O Sample Size

Type I error :0.05

Power :0.8

Attrition rate :15%
Number :89 (each group)

1. 18ERLAL
2. hEE(KIIN(sNa <125mmol/L)

=l Exclusion
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TBEATMENT eFigure 1. Treatment

Moderately severe symptoms Severe symptoms
|_ mmzmmmmxi ‘ 3% saline 2 mL/kg over 20 mins X 2.

Serum Na level at 1 and 6 hour

1 Na < 5 mmol/L from initial Na I Na 5-9 mmol/L from initial Na TNa 210 mmol/L
or symptom persistent & symptom relief from initial Na
2mL/kg over 20 mins X 1 Relowering treatment till
Observation
(unknown bwt 100ml) TNa 5-9 mmol/L from initial Na
Serum Na level :t 12/18/24 hour
1 Na < 5 mmol/L from initial Na I Na 5-9 mmol/L from initial Na TNa 2 10 mmol/L
or symptom persistent & symptom relief from initial Na
2mL/kg over 20 mins X 1 Relowering treatment till
Observation
(unknown bwt 100ml) TNa 5-9 mmol/L from initial Na

Serum Na level at 30/36/42/48 hour

INa 218 mmol/L

TNa 10-17 mmol/L
or Na 2 130 mmol/L

f Na <10 mmol/L from initial Na

and Na < 130 mmol/L from initial Na

or symptom persistent from initial Na & symptom relief

Relowering treatment till
2mL/kg over 20 mins X 1
Observation TNa 10-17 mmol/L from
(unknown bwt 100ml) initial Na

A. Rapid intermittent correction with hypertonic saline in patients with moderately severe

or severe symptomatic severe hyponatremia

Abbreviations: min, minute; Na, sodium:; bwt, body weight



TREATMENT

eFigure 1. Treatment

Moderately severe symptoms Severe symptoms

Serum Na level at 1 and 6 hour

1 A Na < 0.5mmol/hr I Na 5-9 mmol/L from initial Na [Na 210 mmol/L
I A Na <3 mmol/6hr & symptom relief from initial Na
-> add 0.25 mL/kg/hr Stop infusion Relowering treatment till
if A Na = 0.5 mmol/hr
if ANa = 3 mmol/6hr regardless of ANa TNa 5-9 mmol/L from initial Na
- maintain infusion rate

Serum Na level at 12/18/24 hour
¥ 54 i, o i
& symptom relief from initial Na

- add 0.25 mL/kg/hr or

restart 0.5 mL/kg/hr, Stop infusion Relowering treatment till
if previously stopped
if ANa 2 3 mmol/6hr regardless of ANa INa 5-9 mmol/L from initial Na

— maintain infusion rate

Serum Na level at 30/36/42/48 hour
{Na 107 mmolt. {Na 218 mmol.
or Na 2 130 mmol/L from initial Na

- add 0.25 mL/kg/hr or :
restart 0.25 mL/kg/hr, WORN litiel Na & sympow e/ Relowering treatment til
if previously stopped Stop infusion
if ANa 2 1.5 mmol/6hr TNa 10-17 mmol/L from
- maintain infusion rate regardless of ANa initial Na

B. Slow continuous correction with hypertonic saline in patients with moderately severe
or severe symptomatic severe hyponatremia
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RESULT

Figure 1. Flowchart of SALSA Study

313 Assessed for eligibility

135 Excluded

P e
| 178 Randomized )

A

e

e —

=

87 Randomized to rapid
intermittent bolus group

Y

48-h Follow-up

91 Randomized to slow
continuous infusion group

o

48-h Follow-up

3 Simple errors
of performance

7 Nonadherence due
to unfamiliarity

3 Screening failure

2 Serious medical cause

after replacement after replacement
15 Excluded
. 18 Excluded
10 Violated protocol 4 Declined

14 Violated protocol
1 Simple error of
performance

13 Nonadherence due
to unfamiliarity

Y

72 Included in per-protocol
analysis

Y

73 Included in per-protocol
analysis




RESULT

Table 1. Baseline Characteristics of Intention-to-Treat Population

Patients, No. (%)

Rapid intermittent

Slow continuous

Hyponatremic symptom

Moderate

Severe

Characteristics bolus (n = 87) infusion (n = 91) P value
Demographics
Male 42 (48.3) 38 (41.8) 38
Age, mean (SD), y 72.9(12.4) 73.2(12.1) .85
Weight, mean (SD), kg 56.6 (10.9) 57.5(12.2) .52
Body mass index, mean (SD) 22.2(4.3) 229 (4.2) .09
Causes of hyponatremia
Thiazide use 21(24.2) 32(35.2)
Decreased extracellular fluid due to nonrenal sodium loss 15(17.2) 10(11.0)
Increased extracellular fluid 8(9.2) 11(12.1) 34
Adrenal insufficiency 17 (19.5) 12 (13.2)
Syndrome of inappropriate antidiuresis 26 (29.9) 26 (28.6)
Comorbidity
Diabetes mellitus 31(35.6) 28 (30.8) 53
Hvpertension 62(71.3) 61(67.0) .63
Table 1. Baseline Characteristics of Intention-to-Treat Population (continued)
Patients, No. (%) :;(2)
Rapid intermittent  Slow continuous
Characteristics bolus (n = 87) infusion (n = 91) Pvalue >.99
Laboratory values 08
Sodium, mean (SD), mmol/L 118.2 (5.0) 118.2 (5.0) .94 81
Serum osmolality, mean (SD), mOsm/kg 251.8(27.0) 250.3 (14.7) .69 48
Creatinine, mean (SD), mg/dL 0.98 (0.8) 0.92 (0.9) .23 =
Potassium, mean (SD), mmol/L 4.1(0.8) 3.9(0.7) .10
Total carbon dioxide, mean (SD), mmol/L 22.7 (3.7) 23.7 (6.0) .58 —
Urine, mean (SD)
Osmolality, mOsm/kg 442.7 (170.7) 406.8 (156.9) 19
Sodium, mmol/L 74.5 (50.7) 69.7 (48.1) .63
Potassium, mmol/L 36.5(23.9) 32.8(21.1) .22

Nausea
Headache
Dizziness
General weakness
Drowsiness
Vomiting
Stupor
Seizure
Bone fracture
Fall
Site to initiate hypertonic saline
Emergency department
General ward
Intensive care unit
IV route
Peripheral
Central
Mixed
Blood pressure, mean (SD), mmHg
Systolic
Diastolic
Glasgow Coma Scale score, mean (SD)
Pretreatment (n = 146)

66 (75.9)
21(24.1)
29 (33.3)
7 (8.0)
3(3.4)
39 (44.8)
6(6.9)
18(20.7)
2(2.3)
2(2.3)
1(1.1)
1(1.1)

67 (77.0)
20(23.0)
0

85(97.7)
1(1.1)

1(1.1)

141.6 (25.6)
75.6 (12.3)

14.3(1.5)

68 (74.7)
23(25.3)
27 (29.7)
4(4.4)
7(7.7)
44 (48.4)
2(2.2)
20 (22.0)
3(3.3)

0

2(2.2)
1(1.1)

64 (70.3)
26 (28.6)
1(1.1)

90 (98.9)
0

1(L.1)

136.9 (42.9)
75.7 (15.2)

14.0 (2.5)

.86

.60
31
33
.64
16
.83
>:90
.24
>.99
>.99

41

.59

.20
.97

.64
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Table 2. Outcomes and Progressions in Intention-to-Treat Population

Patients, No. (%)

Rapid intermittent bolus

Slow continuous

Variable (n =87) infusion (n = 91) Absolute difference (95% Cl) P value
Dropout 15 (17.2) 18 (19.8) NA .66
Post hoc analysis (efficacy as incidence of target correction rate by the time frame)
sNa 5-9 mmol/L 15(17.2) 22 (24.2) -6.9(-18.8t0 4.9)* .26
Within 1 h 28(32.2) 16 (17.6) 14.6 (2 t0 27.2)? .02
Within 6 h 50 (57.5) 54 (59.3) -1.9(-16.4t012.6) .80
Within 24 h 78 (89.7) 79 (86.8) 2.8(-6.6t012.3)* .56
sNa 10-17 mmol/L or 2130 mmol/L within 48 h 60 (69) 67 (73.6) -4.7 (-17.9108.6)° 49 1113.1) 15(16.9) —38(-14.4106.8)° 49
Fluid type within 24 h except for saline, 3% ol Ll = el —
Isotonics only 31(35.6) 28 (30.8) NA an (SD), h 8.2 (8.7) 8.6 (6.9) -0.4 (-2.7 to 2.0)? 21
HypoEoicE Gy 52 (59.8) 62 (68.1) NA 57 (65.5) 60 (65.9) -0.4 (-14.4 t0 13.5)? .85
Isotonics and hypotonics 3(3.4) 1(L1) NA 40 h(n = 96) 23.6(12.4) 22.3(13.4) 1.3(-3.9t06.6)° .56
None 1(L1) 0 NA 11.3(18.6) 7.5(6.5) 3.8(-0.3t07.9)° .50
Fluid amount within 24 h except for saline, 3%, 1563 (1160) 1641 (2165) NA 76 79008 68(74.7 16.1 (5.3t 26.9)° 005
mean (SD), mL 3.4(1.8) 1.8(1.7) 1.6 (1.0to 2.3)® <.001
Fluid type within 24-48 h except for saline, 3%
Isotonics only 28(32.2) 18 (19.8) NA drome 0 0 0 NA
Hypotonics only 23(26.4) 26(28.6) NA = 36 (41.4) 52 (57.1) -15.8 (-30.3t0 -1.3)? .04
Isotonics and hypotonics 22 (25.3) 22 (24.2) NA
None 14 (16.1) 25(27.5) NA 14.6 (1.2) 14.1 (2.4) 0.5(-0.1to 1.1) 50
Fluid amount within 24-48 h except for saline, 3%, 1077 (895) 1152 (884) NA .54 14.6(12) 14.2(2.2) 0.4 (-0.2to 1.1)® 74
mean (SD), mL
Oral intake during 48 h, mean (SD), mL 1852 (1298) 1961 (1262) NA 40
Cumulative amount of hypertonic saline, 3%,
mean (SD), mL
Within1 h 220.4 (76.3) 38.6(29.2) NA <.001
Within 6 h 273.9(102.3) 210.4 (119.2) NA <.001
Within 24 h 362.6 (183.3) 440.6 (308.4) NA 22
Within 48 h (total amount) 535.4(322.1) 572.8 (371.8) NA .57
Urine volume during 48 h, mean (SD), mL 3611 (2763) 4108 (2889) NA 27
Neuroimage after correction of hyponatremia 5(.7) 10(11.0) NA 21
Phlebitis 0 2(2.2) NA .50
Mortality
During admission 4(4.6) 1(1.1) NA .20
At30d 3(3.4) 1(1.1) NA 36




n ES“ I_T Figure 2. Cumulative Overcorrection and Relowering Treatment
|1| Cumulative overcorrection in intention-to-treat analysis Cumulative overcorrection in per-protocol analysis
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