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Optimal treatment with hypertonic saline in patients
with symptomatic hyponatremia: a perspective from a
randomized clinical trial (SALSA trial)
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Hyponatremia is the most common electrolyte distur-
bance in clinical practice (14% to 42% of all hospitalized
patients) and is associated with high mortality [1]. Hy-
pertonic saline is an effective and life-saving treatment
for symptomatic hyponatremia [1—3]. Undercorrection
of hyponatremia may insufficiently improve fatal com-
plications of cerebral edema, whereas overcorrection
from indiscriminate prolonged use of hypertonic saline
may result in irreversible neurologic sequelae from os-
motic demyelination syndrome (ODS) [4]. American and
European guidelines have recommended administering
hypertonic saline in small, fixed boluses based on low-
quality evidence from small randomized trials and expert
opinions [1,5,6]. Recently, efficacy and safety of rapid in-
termittent correction vs slow continuous correction with
hypertonic saline in patients with symptomatic hypona-
tremia: a randomized clinical trial (SALSA trial) involving
patients from three general hospitals in Korea from 2016
to 2019 has investigated the efficacy and safety of rapid
intermittent bolus (RIB) compared with slow continu-
ous infusion (SCI) with hypertonic saline [7]. This study
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aimed to introduce the results of the SALSA trial and dis-
cuss a bolus regimen of hypertonic saline as an optimal
treatment in patients with symptomatic hyponatremia.
This prospective, investigator-initiated, multicenter,
open-label, randomized controlled trial enrolled 178
patients aged > 18 years with symptomatic hypoosmo-
lar hyponatremia and glucose-corrected serum sodium
(sNa) level < 125 mmol/L. The primary outcome was
incidence of overcorrection at any given period, defined
as increased sNa level by > 12 or 18 mmol/L within 24
or 48 hours, respectively. Secondary and post hoc out-
comes included the efficacy and safety of treatment ap-
proaches. Patients (mean age, 73.1 = 12.2 years; male,
44.9%; and mean sNa concentration, 118.2 + 5.0 mmol/L)
were randomly assigned to the RIB (n = 87) or SCI (n =
91) group. No significant difference was observed in the
incidence of overcorrection between the two groups (RIB
vs. SCI: 17.2% [15/87] vs. 24.2% [22/91]; absolute risk dif-
ference, —6.9% [95% confidence interval, CI: —18.8% to
4.9%), P = 0.256). With regard to safety outcomes, no ODS
events occurred in either group. The RIB group showed
a lower incidence of relowering treatment than the SCI
group (41.4% [36/87] vs. 57.1% [52/91]; absolute risk dif-
ference, —15.8% [95% CI: —30.3% to —1.3%], P = 0.035),
and the magnitude of the difference between RIB and
SIC (15.8%) translates to 6.3 as a number needed to treat
(NNT) to prevent relowering treatment. The groups did
not differ in efficacy of increasing sNa concentration or
improving symptoms; however, RIB showed better ef-
ficacy in achieving target correction rate within 1 hour
(32.2% [28/87] vs. 17.6% [16/91], absolute risk difference
14.6% [95% CI: 2.0% to 27.2%], P = 0.024). The difference
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Symptoms of hyponatremia:

Moderately severe vs. Severe?

Moderately severe symptoms
3% saline 2 mL/kg over 20 minutes X 1

Severe symptoms
3% saline 2 mL/kg over 20 minutes X 2

sNa level at 1 and 6 hour

I ]

2 mL/kg over 20 minutes X 1

(unknown bwt 100 mL) Observation

1 sNa = 10 mmol/L from initial sNa

Relowering treatment till
1 sNa 5-9 mmol/L from initial sNa

l— sNa level at 12/18/24 hour
¥

2 mL/kg over 20 minutes X 1

(unknown bwt 100 mL) Observation

Relowering treatment till
1 sNa 5-9 mmol/L from initial sNa

1 sNa > 10 mmol/L from initial sNa

1— sNa level at 30/36/42/48 hour
¥

2 mL/kg over 20 minutes X 1

(unknown bwt 100 mL) Observation

1 sNa > 18 mmol/L from initial sNa

Relowering treatment till
1 sNa 10-17 mmol/L from initial sNa|

Figure 1. Rapid intermittent bolus cor-
rection with hypertonic saline. Reused
from the article of Baek et al [7] with origi-
nal copyright holder’s permission.

bwt, body weight; sNa, serum sodium.

between RIB and SCI (14.6%) translates into an NNT of
6.8 to achieve the target correction rate within 1 hour.
Results of this randomized clinical trial indicate that both
RIB and SIC therapies using hypertonic saline for treat-
ment of symptomatic hyponatremia are effective and
safe, without a significant difference in the overcorrection
risk. However, RIB had a lower incidence of therapeutic
relowering treatment and better efficacy in achieving sNa
within 1 hour than SCI. RIB could be the preferred treat-
ment for symptomatic hyponatremia, consistent with the
current consensus guidelines. Moreover, RIB regimens
are simple and require lower medical burden owing to
the omission of the need for calculation.

We recommend rapid intermittent bolus correction as
shown in Fig. 1 [1,5,7]. First, patients should be classified
into two groups based on severity of hyponatremia: mod-
erately severe (nausea, headache, drowsiness, general
weakness, and malaise) and severe (vomiting, stupor,
seizure, and coma [Glasgow coma scale, < 8]) symptom-
atic hyponatremia. Second, in cases of moderately severe
symptoms, one shot of 2 mL/kg 3% saline intravenous
infusion should be administered for 20 minutes. In cases
of severe symptoms, two shots of 2 mL/kg 3% saline infu-
sion should be administered for 40 minutes. Third, an
additional injection of 2 mL/kg 3% saline infusion should

be repeatedly administered for 20 minutes every 6 hours
until the initial sNa level increase by 5—9/10—17 mmol/L
within 24/48 hours or until symptom relief. This weight-
based approach, different from the American and Euro-
pean guidelines (fixed 100—150-mL infusion volumes of
3% hypertonic saline) [1,5], may effectively increase sNa
concentration and help prevent overcorrection because
Koreans have a smaller physique than Westerners. Based
on the reported experience in the SALSA trial, bolus
treatment could be the standard treatment for symptom-
atic hyponatremia. Moreover, we encourage experts in
the field of electrolytes to perform another randomized
controlled trial to achieve more high-quality evidence [8].
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