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KEYWORDS ABSTRACT:
Background: Hyponatremia is common in elderly hospitalized patients and is associated with adverse clinical

Hyponatrem outcomes. The prognostic impact of hyponatremia severity in this population warrants a focused evaluation.
ia, Elderly, This study aimed to assess the impact of hyponatremia severity on in-hospital outcomes in elderly patients.
Severit . . . L . .
. Y, Methods: This observational study was conducted in the Department of Internal Medicine at Sir Salimullah
Hospital Medical College and Mitford Hospital, Dhaka, Bangladesh, over 12-month period of time. Elderly patients
outcome, (>60 years) with serum sodium levels of <135 mmol/L were included. Patients were categorized into mild,
Length of moderate and severe hyponatremia groups based on their serum sodium concentrations. Associations between
hospital severity and hospital outcomes, duration of hospital stay and age group were analyzed using SPSS version
stay. 22.0, with p<0.05 considered statistically significant.
Results: A total of 66 patients were analyzed. Severe hyponatremia was associated with higher in-hospital
mortality and increased discharge risk bond compared with mild and moderate hyponatremia. Prolonged
hospital stays were more common in patients with severe hyponatremia. Severe hyponatremia was also more
frequently observed in patients aged > 70 years.
Conclusion: Hyponatremia severity is strongly associated with adverse short-term hospital outcomes in older
adult patients. Severity-based assessment at presentation may facilitate early risk stratification and guide
management strategies to improve outcomes in this vulnerable population.

Introduction associated with adverse clinical outcomes.!? Age-related

physiological changes such as impaired renal water
handling, altered thirst perception and increased
sensitivity to antidiuretic hormone contribute to

Hyponatremia is a common electrolyte imbalance
frequently encountered in hospitalized patients,

particularly prevalent among the elderly and is ) ) ) o 3
disturbances in sodium homeostasis in older adults.” In
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elderly hospitalized patients, hyponatremia often arises
in the context of acute illness, chronic comorbidities, or
medication use, serving both as a marker of disease
severity and a contributor to clinical deterioration.*

Hyponatremia has gained considerable attention due to
its prognostic significance. Numerous studies have
demonstrated that lower serum sodium levels correlate
with increased in-hospital mortality, longer hospital
stays and higher rates of discharge with residual
morbidity.>® These adverse outcomes are particularly
evident among elderly patients, who possess diminished
physiological reserves and reduced capacity to adapt to
osmotic  stress.” Accordingly, the severity of
hyponatremia at presentation has emerged as an
important predictor of short-term hospital outcomes.

The classification of hyponatremia into mild, moderate
and severe categories constitutes a clinically meaningful
framework for risk stratification. Severe hyponatremia is
strongly linked with neurological complications,
prolonged hospitalization and increased mortality,
whereas even mild to moderate hyponatremia is
associated with subtle cognitive impairment and delayed
recovery.?? These outcomes can occur independently of
the underlying etiology, emphasizing the prognostic
importance of serum sodium concentration itself.

Age further modifies the link between hyponatremia
severity and clinical outcomes. Older patients suffering
from severe hyponatremia exhibit a higher likelihood of
prolonged hospitalization, incomplete recovery, or death
compared to their younger counterparts with similar
sodium levels.*® This interaction calls for outcome
evaluations within an elderly-specific framework rather
than extrapolating from mixed-age cohorts.

Despite the accumulating international evidence, data
from South Asian countries on the impact of
hyponatremia severity on in-hospital outcomes in elderly
patients remain limited. Regional studies mostly focus on
prevalence or ctiologies rather than severity-outcome
associations in older populations.® Such local evidence is
crucial for guiding clinical decision-making and
optimizing resource use in tertiary care settings.

Therefore, recent research underscores the imperative to
assess how hyponatremia severity influences short-term
hospital outcomes including mortality, length of stay and
functional recovery in elderly hospitalized patients,
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facilitating improved prognostication and tailored
management strategies in diverse healthcare contexts.*®

This study aimed to evaluate the impact of hyponatremia
severity on short-term in-hospital outcomes among
elderly patients. Specifically, the study examined the
association between the severity of hyponatremia and
hospital outcome, duration of hospital stays and age
distribution. By focusing on these outcome measures,
this study seeks to clarify the prognostic implications of
hyponatremia severity in elderly hospitalized patients
and contribute evidence relevant to clinical practice in
similar healthcare settings.

Materials & Methods

This observational study was conducted in the
Department of Internal Medicine at Sir Salimullah
Medical College and Mitford Hospital, Dhaka,
Bangladesh, over twelve months. The study included 66
elderly patients aged 60 years and above who were
admitted to the medical wards and diagnosed with
hyponatremia, defined as a serum sodium concentration
below 135 mmol/L. Patients of either sex who met the
inclusion criteria were enrolled consecutively. Exclusion
criteria included pseudohyponatremia, patients receiving
mannitol therapy and critically ill patients requiring
intensive care support. After obtaining informed written
consent, demographic information, including age, was
recorded and serum sodium levels were measured using
standard ion-selective electrode techniques. Based on
serum sodium concentration at presentation, patients
were classified into mild, moderate, or severe
hyponatremia categories according to established
clinical definitions. Hospital outcomes were documented
for all patients, including improvement and discharge,
discharge on risk bond and in-hospital mortality. The
duration of hospital stay was recorded and categorized
for analysis. Data were collected using a structured case
record form to ensure accuracy, consistency and
completeness. Ethical approval for the study was
obtained from the Ethical Review Committee of Sir
Salimullah Medical College and patient confidentiality
was strictly maintained throughout the study. Statistical
analysis was performed using SPSS version 22.0 for
Windows. Categorical variables were expressed as
frequencies and percentages. Associations between the
severity of hyponatremia and in-hospital outcome,
duration of hospital stay and age group were assessed
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using the Chi-square test or Fisher’s exact test where
appropriate. A p-value of less than 0.05 was considered
statistically significant.

Results

Table 1. Age distribution of the patients (n = 66)

Age group | Frequency | Percentage
(years) (n) (%)
65-70 28 42.4
71-75 15 22.7
>75 23 34.8
Total 66 100

Table 1 presents the age distribution of the study
population (n=66). The majority of patients (42.4%)
were in the 65-70 year age group, followed by those
above 75 years (34.8%) and the 71-75 year group
(22.7%).

Severity of Hyponatremia

= Mild (130-135

‘ mmol/L)
7 = Moderate (125-
> / 129 mmol/L)

Figure 1: Distribution of the patients by severity of
Hyponatremia (n=66)

Mild hyponatremia was found in 59.1% cases, followed
by 27.3% had moderate and 13.6% had severe
hyponatremia.

Table 2: Association of In-Hospital Outcome with
Severity of Hyponatremia (n=66)

4
DORB 3(7.7) | 3(16.7) (44.4)
. 5
Died 0(0) 0(0) (55.6)

) Mild Moderate | Severe
In-Hospital (n=39) | (n=18) (n=9) |P
Outcome value
n (%) | n (%) n (%)

36

Improved 92.3)

15833) [000) | o,
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Table 2 shows the association between hyponatremia
severity and in-hospital outcome. A statistically
significant relationship was observed (p<0.01). The
proportion of patients who improved decreased markedly
with increasing severity, from 92.3% in the mild group
to 0% in the severe group. Conversely, mortality was
exclusive to the severe hyponatremia group, occurring in
55.6% of these patients. Discharge on risk bond (DORB)
was more frequent in the moderate (16.7%) and severe
(44.4%) categories.

Table 3: Association of Hospital stay with Severity of
Hyponatremia (n=66)

Mild Sever
Duration of (n=39 Moderat e p
Hospital ) e (n=18) (n=9) valu
stay e
n (%) | n (%) n (%)
37 6
7-10 14 (77.8
(94.9) ( ) (66.7) 0.01
3 1
Ab 2(5.1) | 4222
ove (5.1 (22.2) (33.3)

Table 3 describes the association between hyponatremia
severity and duration of hospital stay. A significant
association was found (p=0.011). The proportion of
patients with a hospital stay exceeding 10 days increased
with severity: 5.1% in the mild group, 22.2% in the
moderate group and 33.3% in the severe group.

Table 4: Association of Age group with Severity of
Hyponatremia (n=66)

Mild Moderate | Severe p
Age group | (n=39) | (n=18) ™=9) | valu
in years
n (%) | n (%) n(%) |°¢
22 0.01
65 to 70 6(33.3 0(0
© (s6.4) | 6333 1y
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9 2
71to 75 23.1) 4(22.2) (222)
Above 75 8 8 (44.5) !

(20.5) ' (77.8)

Table 4 presents the association between patient age
group and hyponatremia severity. The association was
statistically significant (p=0.011). No patients aged 65-
70 years had severe hyponatremia. The proportion of
patients above 75 years increased with severity,
comprising 20.5% of the mild group, 44.5% of the
moderate group and 77.8% of the severe group.

Discussion

The present study evaluated the impact of hyponatremia
severity on short-term in-hospital outcomes among
elderly patients, with particular emphasis on hospital
outcomes, duration of hospital stays and age-related
severity distribution. The findings demonstrate that
increasing severity of hyponatremia is associated with
poorer in-hospital outcomes, prolonged hospitalization
and a higher burden of severe disease among older age
groups, underscoring the prognostic significance of
serum sodium levels in elderly hospitalized patients.

In this cohort, most patients experienced -clinical
improvement and were discharged, while a smaller
proportion were discharged on risk bond or died during
hospitalization. However, adverse outcomes were
disproportionately concentrated among patients with
severe hyponatremia. This observation is consistent with
previous studies that have identified severe
hyponatremia as an independent predictor of in-hospital
mortality and unfavorable outcomes.'®'! Wald et al.
reported that lower serum sodium levels at admission
were associated with increased mortality and prolonged
hospitalization, even after adjustment for comorbid
conditions.'” Similar findings have been reported in
elderly-specific cohorts, highlighting the vulnerability of
this population to the consequences of severe electrolyte
imbalance. '

The association between the severity of hyponatremia
and hospital outcome observed in this study may be
explained by several mechanisms. Severe hyponatremia
is more likely to produce neurological complications
such as cerebral edema, altered mental status and
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seizures, which can precipitate rapid clinical
deterioration and complicate management. Elderly
patients, in particular, have reduced cerebral adaptive
capacity, making them more susceptible to neurological
injury at lower sodium thresholds compared with
younger individuals. This physiological limitation may
account for the higher rates of mortality and discharge on
risk bond observed among severely hyponatremic
patients in the present study.'>'*

Duration of hospital stay is an important indicator of
disease burden and healthcare resource utilization. In this
study, prolonged hospitalization was more frequently
observed among patients with severe hyponatremia. This
finding aligns with multiple reports demonstrating that
hyponatremia, particularly in its severe form, is
associated with extended hospital stay.!* Prolonged
hospitalization may reflect the need for close monitoring
of sodium correction, management of neurological
complications and treatment of underlying conditions
contributing to hyponatremia. Corona et al. emphasized
that even moderate hyponatremia can delay recovery and
discharge, while severe hyponatremia substantially
amplifies this effect.'®

The relationship between age and severity of
hyponatremia observed in this study further highlights
the compounded risk faced by older patients. Severe
hyponatremia was more commonly observed among
patients aged above 70 years. Age-related changes in
renal function, impaired free water excretion, altered
thirst perception and increased sensitivity to antidiuretic
hormone may all contribute to this pattern.'”
Additionally, older patients are more likely to present
late in the course of illness or have atypical symptoms,
leading to delayed diagnosis and more severe
biochemical derangement at admission. Similar age-
severity associations have been reported by Filippatos et
al. and Soiza et al., who noted that advancing age is a key
determinant of both severity and adverse outcomes in
hyponatremia.'®!°

Importantly, the findings of this study reinforce the
clinical value of severity-based classification of
hyponatremia. While etiology remains important for
guiding treatment, serum sodium concentration at
presentation provides immediate prognostic information
and may help identify patients at high risk for poor
outcomes. Early recognition of severe hyponatremia and
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prompt, carefully monitored correction may therefore
reduce morbidity and mortality in this vulnerable group.

Overall, the present study contributes to the growing
body of evidence that hyponatremia severity is a critical
determinant of short-term hospital outcomes in elderly
patients. By demonstrating clear associations between
severity, hospital outcome, length of stay and age, this
study provides clinically relevant insights that may aid
risk stratification and management in routine inpatient
practice.

Limitations of the Study

This study has several limitations. It was conducted at a
single tertiary care center with a relatively small sample
size, which may limit external validity. The
observational design precludes causal inference and
potential confounding factors such as comorbidities and
treatment variations were not adjusted for in
multivariable analysis. Long-term outcomes following
discharge were not assessed.

Conclusion

Hyponatremia severity is a key determinant of short-term
in-hospital outcomes in elderly patients. Severe
hyponatremia is associated with higher mortality,
prolonged hospital stays and greater disease burden,
particularly in patients aged > 70 years. Early
identification of severe hyponatremia and timely,
appropriate management may improve clinical outcomes
and reduce hospitalization-related complications in this
high-risk population.

Conflicts of interest: None.

Ethical approval: The study was approved by the
Institutional Ethical Review Committee.

References

1. Berni A, Malandrino D, Corona G, Maggi M,
Parenti G, Fibbi B, Poggesi L, Bartoloni A,
Lavorini F, Fanelli A, Scocchera G. Serum sodium
alterations in SARS CoV-2 (COVID-19) infection:
impact on patient outcome. European Journal of
Endocrinology. 2021 Jul;185(1):137-44.

2. Theerthagiri P. Forecasting hyponatremia in
hospitalized patients using multilayer perceptron
and multivariate linear regression techniques.

811

10.

11.

Concurrency and computation: practice and
experience. 2021 Aug 25;33(16):¢6248.

Estilo A, McCormick L, Rahman M. Using
tolvaptan to treat hyponatremia: results from a post-
authorization pharmacovigilance study. Advances
in therapy. 2021 Dec;38(12):5721-36.

Siniscalchi C, Di Micco P, Guerra A, Nouvenne A,
Cerundolo N, Parise A, Meschi T. Clinical and
Geriatric Predictors of In-Hospital Mortality in
Older Adults Admitted to Internal Medicine Wards:
A Retrospective Observational Study. Journal of
Clinical Medicine. 2025 Sep 24;14(19):6726.

De Carvalho H, Letellier T, Karakachoff M,
Desvaux G, Caillon H, Papuchon E, Bentoumi-
Loaec M, Benaouicha N, Canet E, Chapelet G, Le
Turnier P. Hyponatremia is associated with poor
outcome in COVID-19. Journal of Nephrology.
2021 Aug;34(4):991-8.

Tseng HK, Cheng YJ, Yu HK, Chou KT, Pang CY,
Hu GC. Malnutrition and frailty are associated with
a higher risk of prolonged hospitalization and
mortality in hospitalized older adults. Nutrients.
2025 Jan 8;17(2):221.

Fericean RM, Rosca O, Citu C, Manolescu D,
Bloanca V, Toma AO, Boeriu E, Dumitru C,
Ravulapalli M, Barbos V, Oancea C. COVID-19
clinical features and outcomes in elderly patients
during six pandemic waves. Journal of Clinical
Medicine. 2022 Nov 17;11(22):6803.

Zhang M, Zhang X, Gao L, Yue J, Jiang X.
Incidence, predictors and health outcomes of
delirium in very old hospitalized patients: a
prospective cohort study. BMC geriatrics. 2022
Mar 29;22(1):262.

Bates BA, Enzan N, Tohyama T, Gandhi P,
Matsushima S, Tsutsui H, Setoguchi S, Ide T.
Management and outcomes of heart failure
hospitalization among older adults in the United
States and Japan. ESC Heart Failure. 2024
Oct;11(5):3395-405.

Wald R, Jaber BL, Price LL, Upadhyay A, Madias
NE. Impact of hospital-associated hyponatremia on
selected outcomes. Archives of internal medicine.
2010 Feb 8;170(3):294-302.

Ioannou P, Panagiotakis S, Tsagkaraki E, Tsioutis
C, Fragkiadakis K, Gikas A, Filippatos TD.
Increased mortality in elderly patients admitted


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2026) 16(1), 807-812 | ISSN:2251-6727

12.

13.

14.

15.

812

with hyponatremia: a prospective cohort study.
Journal of Clinical Medicine. 2021 Jul
10;10(14):3059.

Hao J, Li Y, Zhang X, Pang C, Wang Y, Nigwekar
SU, Qiu L, Chen L. The prevalence and mortality
of hyponatremia is seriously underestimated in
Chinese general medical patients: an observational
retrospective study. BMC nephrology. 2017 Oct
31;18(1):328.

Klingert M, Nikolaidis PT, Weiss K, Thuany M,
Chlibkova D, Knechtle B. Exercise-associated
hyponatremia in marathon runners. Journal of
clinical medicine. 2022 Nov 16;11(22):6775.

Patel K, Thomson S, Vijayan M, Makoni M,
Johnson PN, Stephens K, Neely SB, Miller JL.
Vasopressin induced hyponatremia in infants< 3
months of age in the neonatal intensive care unit.
Frontiers in Pediatrics. 2024 Oct 2;12:1465785.
Jain AK, Nandy P. Clinico-etiological profile of
hyponatremia among elderly age group patients in

16.

17.

18.

19.

a tertiary care hospital in Sikkim. Journal of Family
Medicine and Primary Care. 2019 Mar 1;8(3):988-
94.

Corona G, Giuliani C, Parenti G, Colombo GL,
Sforza A, Maggi M, Forti G, Peri A. The economic
burden of hyponatremia: systematic review and
meta-analysis. The American journal of medicine.
2016 Aug 1;129(8):823-35.

Soiza RL, Talbot HS. Management of
hyponatraemia in older people: old threats and new
opportunities. Therapeutic advances in drug safety.
2011 Feb;2(1):9-17.

Filippatos TD, Makri A, Elisaf MS, Liamis G.
Hyponatremia in the elderly: challenges and
solutions. Clinical interventions in aging. 2017 Nov
14:1957-65.

Soiza RL, Cumming K, Clarke JM, Wood KM,
Myint PK. Hyponatremia: special considerations in
older patients. Journal of clinical medicine. 2014
Aug 18;3(3):944-58.


http://www.jchr.org/

