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Hyponatremia is common in hospitalized patients [1]. 

Since serum sodium level is a major determinant of serum 

osmolality, decreased serum sodium level means that there 

is a relative excess of free water in the extracellular space 

(Fig. 1A). This excessive water moves into the cells, causing 

cellular edema (Fig. 1B) [2]. Hyponatremia is intimately as-

sociated with mortality, even in milder forms [3,4]. To date, 

however, the mechanism behind the increased risk of mor-

tality with hyponatremia is not known [3]. Although acute 

hyponatremia, hyponatremia which develops within 48 

hours, can result in death due to catastrophic brain herni-

ation [5], the hazard of mild chronic hyponatremia cannot 

be explained by this same mechanism. Therefore, further 

investigation is needed to determine whether the hazard of 

mild to moderate chronic hyponatremia is real [3,5]. 

Over a period of about 48 hours after hyponatremia on-

set, the brain’s cell volume returns to normal by expelling 

intracellular solutes and water (Fig. 1C) [2]. Despite this 

adaptation, chronic hyponatremia can result in several 

symptoms that reflect increased intracranial pressure (e.g., 
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vomiting, stupor, coma, and seizure), which requires urgent 

management by increasing the serum sodium level [4]. Be-

cause intracellular solutes are expelled, overcorrection of 

the serum sodium level excessively increases serum osmo-

lality to ultimately induce a further out-shift of intracellular 

water. This can result in cellular shrinkage during manage-

ment of symptomatic chronic hyponatremia (Fig. 1D). This 

process is the main pathogenesis of osmotic demyelination 

syndrome (ODS) [2]. 

Overcorrection of serum sodium level in symptomatic 

chronic hyponatremia is the major risk factor of ODS de-

velopment [2,4]. Since the incidence of ODS is very low, 

overcorrection has been used as a study outcome (instead 

of ODS development) in studies for management of symp-

tomatic hyponatremia [1,4,6]. To date, however, there are 

no universal definitions for hyponatremia overcorrection 

[4,6,7]. In the SALSA (Efficacy and Safety of Rapid Intermit-

tent Correction Compared With Slow Continuous Correc-

tion With Hypertonic Saline In Patients With Moderately 

Severe or Severe Symptomatic Hyponatremia) trial, a ran-

domized clinical trial for management of symptomatic hy-

ponatremia [1], overcorrection was defined as an increase 

in serum sodium level by >12 mEq/L or >18 mEq/L within 
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the first 24 or 48 hours, respectively. As a post hoc analysis 

of the SALSA trial, in this issue, Yang et al. [8] attempted 

to identify risk factors of overcorrection and to develop a 

new score called the NASK (hypoNatremia, Alcoholism, 

Severe symptoms, and hypoKalemia) score to calculate the 

probability of overcorrection during management of symp-

tomatic hyponatremia. In this study, the variables that 

were included in the new score were initial serum sodium 

level and presence of hypokalemia, severe symptoms, and 

chronic alcoholism (Table 1). 

There has only been one prior study to be compared with 

the study by Yang et al. [8]; Woodfine et al. [6] proposed 

the SHOR (Severe Hyponatremia Overcorrection Risk) 

score using data from a single-center retrospective cohort 

to predict overcorrection during management of hypona-

tremia. Unlike the study by Yang et al. [8], Woodfine et al. 

[6] did not have a predefined threshold for overcorrection. 

Therefore, they had to use a latent class analysis to define 

overcorrection based on 14 criteria, which resulted in four 

classes of overcorrection status: none, unlikely, possible, 

and definite. Using a multinomial instead of a binomial 

logistic regression, they suggested five risky components 

(lower initial serum sodium level, hypokalemia, vomiting, 

Figure 1. Movement of free water and intracellular solutes according to extracellular sodium level. (A) Excessive extracellular free 
water, (B) cellular edema, (C) adaptive expelling, and (D) cellular shrinkage.
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somnolence, and low urine osmolality) and three protec-

tive components (older age, volume overload, and chest 

tumor) of overcorrection (Table 1). 

As shown in Table 1, some factors were similar, but oth-

ers were different between the NASK and SHOR scores. 

Lower initial serum sodium, lower serum potassium, 

and symptoms suggesting severe signs were robust com-

ponents to increase the risk of overcorrection. Although 

chronic alcoholism scored high points on the NASK, it had 

no role in the SHOR score (Table 1). Although age had no 

role in the NASK score, older age received negative points 

in the SHOR score (Table 1). Different clinical and statisti-

cal designs, ethnicities, and management strategies likely 

led to these discordant results. Therefore, future large 

prospective studies need to be undertaken to validate the 

usefulness of the NASK and SHOR scores in management 

of symptomatic chronic hyponatremia. 

Although ODS is strongly associated with overcorrection 

of chronic hyponatremia, other conditions (including al-

coholism, malnutrition, and liver transplantation) are also 

associated with ODS development, even in the absence 

of hyponatremia or overcorrection [2]. This trend might 

be due to the control of movement of free water between 
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Table 1. Risk factors for overcorrection in symptomatic hyponatremia
Factor NASK score [8] SHOR score [6]

Initial sodium level (mEq/L) ≤110: 7 points <110: 4 points

110–115: 4 points 110–112: 2 points

115–120: 2 points 112–114: 1 point

120–125: 0 points 114–116: 0 points

Hypokalemia (K+ <3.0 mEq/L) 3 points 1 point

Symptom Severe symptomsa: 3 points Vomiting: 2 points

Somnolence: 2 points

Chronic alcoholism 7 points

Age (yr) 40–50: 0 points

50–60: –1 point

60–70: –2 points

70–80: –3 points

80–90: –4 points

Volume overload –5 points

Urine osmolality, <150 mOsm/kg 4 points

Chest tumor –5 points

Score range 0–20 points –14 to 13 points

NASK, hypoNatremia, Alcoholism, Severe symptoms, and hypoKalemia; SHOR, Severe Hyponatremia Overcorrection Risk.
aSevere symptoms included vomiting, stupor, coma, and seizure.

intracellular and extracellular spaces by serum osmolality 

and not by serum sodium level. Therefore, any solutes that 

abruptly increase the extracellular osmolality in the brain 

can cause ODS. In addition, some conditions (including 

chronic alcoholism and hypokalemia) can have a synergis-

tic effect on development of ODS, even if the serum sodi-

um level is within the recommended range [4]. 

What should we watch out for during management of 

symptomatic chronic hyponatremia? Overcorrection of 

serum sodium level itself has no clinical role unless it is 

tightly associated with ODS development. Development of 

further tools to predict overcorrection during management 

of hyponatremia will be helpful. However, prediction and 

prevention of overcorrection are not sufficient. Tailored ap-

proaches to treat symptomatic chronic hyponatremia need 

to be exercised in full consideration of various risk factors 

of ODS beyond overcorrection. 
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