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ABSTRACT

Introduction: Hyponatremia, defined as a serum sodium concentration ([Na+]) <135 mEq/L. It is not a disease but rather a
pathophysiologic process indicating disturbed water homeostasis. Hyponatremia should be further classified to provide directions
for diagnosis and treatment. It is a heterogeneous disorder. The classifications of hyponatremia are commonly based on tonicity and
volume status. The initial differentiation in hypotonic and non-hypotonic hyponatremia is important because management is different.
Several studies have been conducted previously to measure the incidence of hyponatremia in medically ill patients. Several studies
have demonstrated an increased prevalence of hyponatremia in the presence of co-morbid conditions. We conducted this study to
bring out various causes of hyponatremia; their relation with sex, age and outcome and hyponatremia’s classification and incidence
in our hospitalised population. Materials and Methods: This study was conducted to find out etiology, classification, prevalence and
outcome and its relation with age and sex in patients of hyponatremia admitted in our institution. A total number of 106 patients
were studied. Results: Hospital-based incidence of hyponatremia was found to be 1.17%. Mean age of patients in study was 62.25
+ 17.7 years. Male to female ratio was 1.25:1. Altered sensorium was the most common neurological symptom. Ninety-five (90%)
patients were hypo-osmolar. Out of ninety four patients, 38 (40%) were euvolemic. Chronic obstructive pulmonary disorder (COPD)
with cor pulmonale with right-sided heart failure (n = 9, 31%) was the most common cause in hyper-volemic hyponatremia. Acute
gastroenteritis (n = 13, 48%) was the most common cause in hypo-volemic hyponatremia. Syndrome of inappropriate anti-diuretic
hormone secretion (SIADH) was the most common cause (n = 20, 53%) of euvolemic hyponatremia. Out of 106 patients, 11 (10.38%)
patients expired. Conclusion: Hyponatremia acts as a poor prognostic marker of the primary disease. It is important to recognise
it early because of the potential morbidity and mortality, economic impact on the patients and health care associated with it. Early
management of hyponatremia, which includes determination of the rate of correction, the appropriate interventions and the presence
of other underlying disorders, may help in improving the outcome and shortening the hospital stay of the patients.
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in clinical practice and occurs in up to 30% of the hospitalised
patients in its mild form (serum [Na+] 130-135 mEq/L)." It
is well-known that acute severe hyponatremia may have severe

Introduction

Hyponatremia, defined as a serum sodium concentration ([Na+])

<135mEq/L,is the mostcommon electrolyte abnormality observed
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neurological consequences because of cerebral oedema, and it can
be lethal if not diagnosed and effectively treated.”! Recent studies
have demonstrated that chronic and mild hyponatremia also may
negatively affect health status, with deleterious effects that affect,
particularly, the central nervous system (CNS) and the bone,
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causing gait instability, attention deficits, falls, osteoporosis and
fractures. Hyponatremia results from the inability of the kidneys
to excrete a water load or excess water intake. Acute hyponatremia
is characterised by the onset of symptoms in <48 h. Patients
with acute hyponatremia develop neurologic symptoms resulting
from cerebral oedema induced by water movement into the brain.
These may include seizures, impaired mental status or coma
and death. Hyponatremia developing over >48 h is considered
chronic. The serum sodium concentration is usually above
120 meq/L. The incidence of hyponatremia in hospital-admitted
patients, as quoted in various studies, varies between 12 and 14%,
with severe symptomatic hyponatremias being 12%.% The
identification of risk factors associated with the development
of symptomatic hyponatremia is important in determining
preventive strategies.”) Data on prevalence and clinical profile
of hyponatremia are scarce, to say the least, from the Indian
subcontinent. We took up this hospital-based, observational
descriptive study as an attempt to evaluate the clinical profile
of hyponatremia in medically ill patients in our setting. Primary
care physicians encounter numerous cases of altered sensorium
in patients who are elderly and on anti-hypertensive medicines.
On evaluation, they commonly come up with hyponatremia. This
article explicitly explains how to plan workup and how to come
up with aetiology in these patients

Aims and Objectives
Aim

To assess the incidence of hyponatremia in medically ill patients.

Objective

To study the clinical profile of such patients.

Material and Methods: This was a descriptive hospital-based
study conducted at the Department of Medicine, Dr Rajendra
Prasad Government Medical Hospital, Tanda (Kangra), Himachal
Pradesh (HP), India. The study was carried out for 1 year from
Aprill 2018-31% March 2019 after obtaining approval from
institutional ethics committee (27/10/2017). All admitted
patients (106) of hyponatremia during this period, fulfilling
inclusion criteria, were included.

Inclusion criteria

1. Patients of age 18 years or more.
2. Patients with serum sodium <135 meq/L on admission.

Exclusion criteria

1. Patients aged below 18 years.
2. Unwilling to give consent.

The socio-demographic parameters of the patients were noted.
A detailed history and physical examinations were also noted.
Other laboratory investigations included complete hemogram,
liver function test (LFT), renal function test, serum electrolytes,
serum uric acid, fasting blood sugar/random blood sugat, thyroid
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function test (TFT), serum cortisol levels, urine spot sodium,
urine urea, urine creatinine, urine uric acid, and imaging studies
as required.

Statistical analysis

Data were presented as frequency and percentages.

Results

A total 106 patients of hyponatremia admitted in medicine
wards were included in the study having patient characteristics
and percentages as shown in the Table 1. In the present study,
the hospital-based incidence of hyponatremia during the study
period was 1.17% among the patients admitted in the department
of medicine wards. The patients’ age ranged from 20 to 95 years
with a mean age of 62.25 = 17.77 years. Sixty patients (57%)
aged more than 60 years and 46 (43%) patients’ age was below
60 years. There were more males than females in the present
study. The male to female ratio was 1.25:1.

Fifty-one patients (48%) got admitted during the summer season.
Thirty-four (32%) and 21 (20%) patients admitted during rainy
and winter season, respectively.

Anorexia was the most common general symptom in 29 (27%)
patients. Vomiting was the most common gastrointestinal (GI)
symptom in 18 (17%) patients. Altered sensorium was the most
common neurological symptom in 36 (34%) patients.

Forty-nine (46%) patients had co-morbidities of diabetes or
hypertension, 25 (24%) patients had hypertension and 12 (11%)
patients had diabetes. Twelve (11%) patients had both diabetes
and hypertension.

In the present study, 95 (90%) patients were hypo-osmolar,
10 (9%) patients were hyper-osmolar and one patient (1%)
was iso-osmolar. Volume status was available for 94 patients.
Out of these 94 patients, 38 (40%) patients were euvolemic,
29 (31%) patients were hyper-volemic and 27 (29%) patients were
hypo-volemic. Out of 106 patients, the severity of hyponatremia
was severe in 44 (42%) patients, moderate in 51 (48%) patients
and mild in 11 (10%) patients.

Chronic obstructive pulmonary disorder (COPD) with cor
pulmonale with right-sided heart failure (» = 9, 31%) was the
most common cause in hyper-volemic hyponatremia. Acute
gastroenteritis (# = 13, 48%) was the most common cause
in hypo-volemic hyponatremia. Syndrome of inappropriate
anti-diuretic hormone secretion (SIADH) was the most common
cause (7 = 20, 53%) of euvolemic hyponatremia [Figure 1].
Stroke was the most common cause of SIADH (z = 6, 30%)
in euvolemic hyponatremia followed by pneumonia (7 = 4,
20%). Out of 106 patients, 11 (10.38%) patients expired. In
11 expired patients, 6 (55%) patients aged more than 60 years
while 5 (45%) patients aged below 60 years. Male to female ratio
was 4.5:1 in expired patients. Serum sodium levels were <125
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Table 1: Patient characteristics and percentage of patients

Patient characteristic n Percentage
Age

>060 yrs 60 60

<60 yrs 46 46
Sex

M 59 56

F 47 44
Season

Summer 51 48

Rainy 34 32

Winter 21 20
Symptom

Altered sensorium 36 34

Vomiting 18 17

Anorexia 29 27
Comorbidities

Hypertension 25 24

Diabetes 12 11

Both 12 11

None 57 57
Osmolality

Hypo-osmolar 95 90

Hyper-osmolar 10

Iso-osmoloar 1 1
Volume Status

Hyper-volemic 27 29

Hypo-volemic 29 31

Euvolemic 38 40
Severity

Mild 11 11

Moderate 54 45

Severe 44 51
Outcome

Improved 11 10

Discharged 95 90
Serum Sodium in Expired Patients

>125 3 27

<125 8 73

in 8 patients of the 11 expired patients. SIADH because of
various underlying disorders was the most common aetiology in
8 (73%) patients of the 11 expired patients followed by chronic
liver disease (CLD) in 2 (20%) patients and congestive cardiac
failure (CCF) in 1 patient.

Discussion

In the present study, the incidence of hyponatremia was 1.17%. In
a hospital-based study conducted in elderly patients (>60 years)
in HP, hyponatremia was observed in 84% of the patients.! The
incidence of hyponatremia is found to vary. Hyponatremia also
depends upon associated pre-disposing conditions and adverse
outcomes.”! Chatterjee ¢f al. studied the incidence and clinical
profile of hyponatremia in medically ill patients and found
the incidence to be 16.4%."" DeVita ef al. reported a 29.6%
incidence of hyponatremia in critically ill patients. Mittal e7 a/.
reported the incidence of hyponatremia to be 4% per cent in
hospitalised patients."!! In our study, 60% of the patients with
hyponatremia were elderly (>60 years). Mittal ¢7 a/. observed that
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Figure 1: Etiology of SIADH in euvolemic hyponatremia.
SIADH = Syndrome of inappropriate anti-diuretic hormone secretion

hyponatremia was seen more commonly in patients >50 years
than in younger patients. The various factors responsible for
hyponatremia in the elderly may be a decrease in the glomerular
filtration rate, an increase in the kidney’s ability to conserve
sodium and increased release of arginine. Similar findings were
also observed by Babaliche ¢z a/" In our study, 55.66% of the
patients with hyponatremia were males. Babaliche e a/. reported
male predominance (59%) in the incidence of hyponatremia.l'”
A similar gender distribution pattern was reported by Rahil ez a/,
wherein 33 (62.3%) patients with hyponatremia were males and
20 (37.7%) were females."” Male predominance was also reported
by Bakhtar ez a/"" The incidence of hyponatremia is also strongly
affected by the temperature and is higher during the summer.
Incidence of hyponatremia was higher (48.11%) during the
summer season in our study followed by rainy season (32.07%).
An Indian study by Chakrapani e a/. conducted for 2 years
found an increased incidence of hyponatremia in the monsoon
season.l'”’ An increased incidence of hyponatremia during hot

seasons has been reported by Pformueller ef a/"!

Altered sensorium was the most common general symptom in
the patients with hyponatremia in our study followed by anorexia
and vomiting, Pillai ¢z a/. observed that among the intensive
care unit (ICU) admissions, the different symptoms attributed
to hyponatremia included nausea (69.3%), malaise (80%),
drowsiness (61.3%), confusion (41.3%), lethargy (24%), frequent
falls (1.3%), convulsions (2.7%), altered sensorium (41.3%)
and delitium (9.3%).'"" Krishnamurthy and Srinivas observed
that the symptoms found hyponatremia patients were
vomiting (29.6%), giddiness (2.4%), altered sensorium (8.5%),
headache (9.2%), chest pain (6.4%), generalised weakness (8.4%),
fever (12.3%), cough (15.2%), loss of consciousness (0.7%),
nausea (22.5%), loose stools (5%), easy fatiguability (10.4%),
breathlessness (17.8%), abdominal pain (8.8%), difficulty
in micturition (0.9%), lower limb swelling (3.6%) and
seizures (6.4%)."¥1 Hypertension (23.58%) was the most
common associated co-morbidity in the patients followed by
diabetes (11.32%). Krishnamurthy and Srinivas found that
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the main comorbid conditions with hyponatremia found were
hypertension (8.53%), diabetes mellitus (DM) (9.95%), chronic
alcohol intake (6.63%), ischemic heart disease (2.13%), HIV
positive with AIDS-related complex (1.18%), COPD (2.6%)
and thyroid illness in three cases.'”! Pillai ef a/. observed
that 28% of the patients had systolic blood pressure (SBP)
<100 mmHg on admission, 63.3% had SBP between 100
and 140 mmHg and 18.6% had SBP 2140 mm Hg, Glasgow
Coma Scale (GCS) score of =10 was seen in 36% of patients.
In a prospective study conducted in a general medical-surgical
setting, 06 patients (34%0) had euvolemic hyponatremia, 38 (19%)
had hyper-volemic hyponatremia associated with oedematous
disorders and 33 (17%) had hypo-volemic conditions, chiefly
related to GI fluid loss or diutetic use.? In our study, 89.62%
had hypo-osmolar hyponatremia, 9.43% had hyper-osmolar
hyponatremia and 0.94% had iso-osmolar hyponatremia. In the
study by Baji and Borkar, 92% of patients were hypo-osmolar
and 8% of patients were hyper-osmolar. No patient was
iso-osmolar.”!! COPD with cor pulmonale with right-sided
heart failure was the most common cause in hyper-volemic
hyponatremia in our study. Acute gastroenteritis (AGE) was the
most common cause in hypo-volemic hyponatremia. SIADH
was the most common cause of euvolemic hyponatremia.
Stroke was the most common cause of SIADH (# = 6) in
euvolemic hyponatremia, followed by pneumonia (» = 4).
Pillai ez al. reported that all the patients with euvolemic
hyponatremia had SIADH, except one, who had psychogenic
polydipsia. The commonest cause of SIADH was pulmonary
pathology (17 patients). Two patients had CNS infection. Other
causes included Guillain—Barré syndrome (GBS) (3 patients),
N-methyl-d-aspartate (NMDA) receptor encephalitis (1 patient)
and idiopathic SIADH (1 patient). Of the 27 patients with
hyper-volemic hyponatremia, 14 had an acute kidney injury (AKI),
6 had chronic kidney disease (CKD), 5 had congestive heart
failure (CHF) and 2 had cirrhosis of the liver. Of the 23 patients
with hypo-volemic hyponatremia, 8 had cerebral salt wasting,
4 had AKI, 8 had dehydration because of different causes, 2
had diuretic-induced hyponatremia and one had salt-losing
nephropathy (SLN).!" Babaliche ¢7 a/. reported SIADH as the
most common cause of hyponatremia noted in nearly half of
the study population. In a study by Rai e/ 4/, the most common
cause of hyponatremia was SIADH (67%) followed by renal
failure (17%).% In a study by Rahil ez a/, extra-renal fluid loss,
including vomiting, diarrhoea or diaphoresis, was the most
frequent cause of hyponatremia, which was found in 33.9% of
the patients. SIADH was considered to be the cause in 20.7%
of the patients.” Laczi reported that SIADH was the most
common cause of euvolemic hyponatremia in their study in
Hungary.'"! Another study by Panicker and Joseph on the clinical
profile of hyponatremia in ICU hospitalised patients reported
SIADH as a predominant cause for hyponatremia.l’ Using
a large administrative database of hospitalised patients with
pneumonia, Zilberberg also found no increased risk of death
with hyponatremia (serum sodium concentration <135 mEq/L)
compared with normonatremia,”! whereas Nair ¢ a/. reported
a 7% increased risk of death in a single-centre study.* Waikar
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et al. found no increased risk of death in any category of
hyponatremia in sepsis, pneumonia or medical admissions for
respiratory diseases, but an increased risk of death in liver disease
with more severe hyponatremia (serum sodium concentration
120-124 mEq/L).” Previous studies in cirrhosis have yielded
conflicting repotts, with several reports?? of an increased tisk of
death with hyponatremia and one study showing no association

after multivariable adjustment for disease severity.*”

Conclusion

There is an increasing tendency for hyponatremia to occur with
increased age, use of drugs (diuretics) and co-morbidities like
hypertension and diabetes. Vomiting and altered consciousness
are amongst the commonest symptoms. Hyponatremia acts
as a poor prognostic marker of the primary disease. Early
management of hyponatremia, including determination of
the rate of correction, the appropriate interventions and the
presence of other underlying disorders, may help in improving
the outcome and shortening the hospital stay of the patients.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References

1. Upadhyay A, Jaber BL, Madias NE. Incidence and prevalence
of hyponatremia. Am ] Med 2006;119:S30-5.

2. Hoorn EJ, Lindemans J, Zietse R. Development of severe
hyponatraemia in hospitalized patients: Treatment-related
risk factors and inadequate management. Nephrol Dial
Transplant 2006;21:70-6.

3. Gill G, Huda B, Boyd A, Skagen K, Wile D, Watson I, et al.
Characteristics and mortality of severe hyponatraemia? A
hospital-based study. Clin Endocrinol (Oxf) 2006;65:246-9.

4. Funk GC, Lindner G, Druml W, Metnitz B, Schwarz C, Bauer P,
et al. Incidence and prognosis of dysnatremias present on
ICU admission. Intensive Care Med 2010;36:304-11.

5. Singhi S, Dhawan A. Frequency and significance of
electrolyte abnormalities in pneumonia. Indian Pediatr
1992;29:735-40.

6. Pottier P, Agard C, Trewick D, Planchon B, Barrier J.
Prevalence and description of hyponatremia in internal
medecine departments of the France west area. A “one
day” multicentric descriptive study. Rev Med Interne
2007;28:206-12.

7. Panicker GI, Joseph S. A prospective study on clinical profile
of hyponatremia in ICU hospitalized patients. Int J Biomed
Adv Res 2014;5:297-303.

8. Kumar S, Guleria TC, Nand L, Gupta D, Thakur M. Serum
sodium abnormality profile in hospitalized elderly patients
in a tertiary care centre from north India: A cross sectional
observational study. Int J Res Med Sci 2018;6:321-7.

9. Arieff AI, Ayus JC, Fraser CL. Hyponatraemia and death
or permanent brain damage in healthy children. BM]J

Volume 9 : Issue 2 : February 2020



10.

11.

12.

13.

14.

15.

16.

17.

18.

Sood, et al.: Clinical profile of patients with hyponatremia in a tertiary care hospital in the Sub-Himalayan region

1992;304:1218-22.

Chatterjee N, Sengupta N, Das C, Chowdhuri AR, Basu AK,
Pal SK. A descriptive study of hyponatremia in a tertiary
care hospital of Eastern India. Indian J Endocrinol Metab
2012;16:288-91.

Mittal M, Deepshikha, Khurana H. Profile of hyponatremia
in a tertiary care centre in North India. Int ] Adv Med
2016;3:1011-5.

Babaliche P, Madnani S, Kamat S. Clinical profile of patients
admitted with hyponatremia in the medical intensive care
unit. J Crit Care Med 2017;21:819-24.

Rahil A, Khan F, Al Badri M. Clinical profile of hyponatraemia
in adult patients admitted to Hamad General Hospital, Qatar:
Experience with 53 cases. J Clin Diagn Res 2009;3:1419-25.

Bakhtar N, Inamdar S, Jha R, Bakhtar V, Pawani N. Clinical
profile of patients with hyponatremia admitted in medical
ICU. IOSR J Dent Med Sci 2018;17:59-65.

Chakrapani M, Shenoy D, Pillai A. Seasonal variation in
the incidence of hyponatremia. J Assoc Physicians India
2002;50:559-62.

Pfortmueller CA, Funk G-C, Leichtle AB, Fiedler GM,
Schwarz C, Exadaktylos AK, et al. Electrolyte disorders
and in-hospital mortality during prolonged heat periods:
A cross-sectional analysis. PLoS One 2014;9:e92150.

Pillai K, Trivedi T, Moulick N. Hyponatremia in ICU. JAPI
2018;66:48-52.
Krishnamurthy H, Srinivas K. “The Hyponatremia.” A real

masquerader in emergency medicine. Int J Contemp Med
Res 2015;4:515-9.

Journal of Family Medicine and Primary Care

838

19.

20.

21.

22.

23.

24.

25.

26.

27.

Laczi F. Etiology, diagnostics and therapy of hyponatremias.
Orv Hetil 2008;149:1347-54.

Freda BJ, Davidson MB, Hall PM. Evaluation of hyponatremia:
A little physiology goes a long way. Cleve Clin J Med
2004;71:639-50.

Baji P, Borkar S. Clinico-etiological profile and outcome of
hyponatremia in hospitalised adult patients. Int J Sci Rep
2015;1:293-8.

Rai NK, Meena LP, Chakravarty J, Rai M, Sundar S. A study
to assess the etiology and clinical profile of patients with
hyponatremia at a tertiary care hospital. Natl J Physiol
Pharm Pharmacol 2018;8:497-500.

Zilberberg MD, Exuzides A, Spalding J, Foreman A, Jones AG,
Colby C, et al. Hyponatremia and hospital outcomes among
patients with pneumonia: A retrospective cohort study. BMC
Pulm Med 2008;8:16.

Nair V, Niederman MS, Masani N, Fishbane S. Hyponatremia
in community acquired pneumonia. Am J Nephrol
2007;27:184-90.

Waikar SS, Mount DB, Curhan GC. Mortality after
hospitalization with mild, moderate, and severe
hyponatremia. Am J] Med 2009;122:857-65.

Ruf AE, Kremers WK, Chavez LL, Descalzi VI, Podesta LG,
Villamil FG. Addition of serum sodium into the MELD score
predicts waiting list mortality better than MELD alone. Liver
Transplant 2005;11:336-43.

Porcel A, Diaz F, Rend6n P, Macias M, Martin-Herrera L,

Giron-Gonzalez JA. Dilutional hyponatremia in patients
with cirrhosis and ascites. Arch Intern Med 2002;162:323-8.

Volume 9 : Issue 2 : February 2020



