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Heart failure is a growing issue around 
the world; there are currently more than 
20 million affected patients. Hospi-
talization for acute heart failure (AHF) 
is associated with poor prognosis; the 
1-year mortality rate for AHF patients is 
roughly 10 times that for healthy indi-
viduals [1]. 

Among various predictors known to 
correlate with clinical outcomes, hypo-
natremia is a common electrolyte dis-
turbance that has been associated with 
high mortality and rehospitalization 
in Western AHF studies [2-4]. Howev-
er, little is known about the prognostic 
value of hyponatremia in Asian AHF 
patients. In the Organized Program to 
Initiate Lifesaving Treatment in Hos-
pitalized Patients with Heart Failure 
(OPTIMIZE-HF), low sodium levels 
were associated with high in-hospital 
mortality [3], and the Outcomes of a 
Prospective Trial of Intravenous Mil-
rinone for Exacerbations of Chronic 
Heart Failure (OPTIME-CHF) showed 
that low serum sodium levels were an 
independent predictor of prolonged 
hospitalization and increased mortality 
60 days after discharge [4]. In the Kore-
an Heart Failure (KorHF) registry, hy-
ponatremia was associated with a poor 
clinical outcome [5].

There are several explanations for the 

association between hyponatremia and 
prognosis in patients with AHF. How-
ever, whether hyponatremia is a “mark-
er” of poor patient condition or a “medi-
ator” of poor patient outcome has yet to 
be determined. Low cardiac output due 
to reduced left ventricular systolic func-
tion activates several neurohormonal 
systems to preserve blood volume and 
pressure. Activation of the renin-an-
giotensin-aldosterone pathway and the 
non-osmotic release of arginine vaso-
pressin (AVP) result in decreased water 
and sodium delivery to the kidneys, de-
creased water excretion, water retention 
by the kidneys, and, ultimately, hypona-
tremia [6,7]. Due to these factors, hypo-
natremia may be a marker of neurohor-
monal activation.

A recent study reported that low se-
rum sodium levels were associated with 
increased mortality in oligoanuric pa-
tients receiving maintenance hemodi-
alysis [8]. Patients with end-stage renal 
disease do not have the ability to con-
centrate urine in response to circulat-
ing AVP, and the removal of water and 
sodium is determined by dialysis. This 
suggests that hyponatremia itself can 
be seen as directly toxic rather than as 
a result of neurohormonal activation 
caused by low cardiac output.

Few studies have examined the prog-
nostic impact of hyponatremia correc-
tion during hospitalization, and the re-
sults are conflicting. In a single-center 
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study by Madan et al. [9], serum sodium levels increased 
in 68.9% of patients during hospitalization, and patients 
with increased serum sodium concentrations had mark-
edly improved long-term outcomes. This suggests that 
optimal treatment can be effective in increasing serum 
sodium levels, and that patients who respond to optimiz-
ing therapy have better outcomes than those who do not. 
However, in the KorHF registry [5], improved hyponatre-
mia during hospitalization was not associated with bet-
ter outcomes. 

In a multinational, multicenter study published in the 
current issue of this journal, 1,470 patients hospitalized 
for AHF at eight centers in South Korea, Taiwan, and 
China were analyzed [10]. Hyponatremia at admission 
was defined as a serum sodium level < 135 mmol/L, and 
was present in 247 patients (16.8%). Patients with hypo-
natremia had poor baseline characteristics such as older 
age, higher frequency of chronic kidney disease, lower 
systolic blood pressure, and a lower prescription rate of 
angiotensin-converting enzyme inhibitors/angiotensin 
receptor blockers, β-blockers, and/or spironolactone. Hy-
ponatremia was an independent predictor of 12-month 
mortality after adjusting for these confounding variables 
by a multivariate analysis and propensity score match-
ing. Moreover, the postdischarge clinical outcomes of the 
patients with hyponatremia at admission were not im-
proved by hyponatremia correction.

This study shows that hyponatremia at hospital ad-
mission is common, and that it is an independent pre-
dictor of a worse clinical outcome in hospitalized Asian 
heart failure patients. However, there are several limita-
tions to this study. First, this was not a prospective study. 
As discussed by the authors, unmeasured confounding 
variables could have affected the results even though 
propensity score matching for unbalanced variables was 
performed. Second, the distribution of the patients’ se-
rum sodium concentrations and the technical details of 
sodium measurement at each center or in each nation 
were not presented. This study included eight centers 
from three nations. Although the measurement of serum 
sodium is standardized, we do not know the systems, 
calibration data, and normal values used at each center. 
Third, although hyponatremia was defined as a serum 
sodium level < 135 mmol/L, the optimal cut-off level for 
predicting a poor clinical outcome in AHF patients may 
differ for each study population, center, or country. If 140 

mmol/L, the level at which mortality was the lowest, was 
used as the cut-off level, the authors may have obtained 
different, and probably better, results. Finally, differenc-
es in socioeconomic status, medical resources, and treat-
ment patterns at each center were not controlled in this 
study.

However, since this study demonstrates an association 
between hyponatremia and poor prognosis in Asian AHF 
patients, it is worth considering, despite the limitations.
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