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Özet
Hiponatremi hem hastanede yatan hastalarda hem de normal popülasyonda en sık görülen elektrolit bozukluğudur. Hiponatremi prevalansı popülasyonda 
yaklaşık %8’dir ve yaşla birlikte önemli ölçüde artar. Yaşlı hastalarda hiponatremi gelişiminde sıklıkla birden fazla faktör rol oynar. Yaşlıların hiponatre-
mi geliştirme eğilimi, esas olarak yaşlanma ve hiponatremi ile ilişkili ilaçlara ve hastalıklara sık maruz kalma ile ilişkili bozulmuş su atılım kapasitesine 
bağlanır. Akut semptomatik hiponatremide, serum sodyum seviyelerini akut olarak artırmak ve ciddi nörolojik semptomları önlemek için yaygın olarak 
hipertonik salin solüsyonu kullanılır. Kronik hiponatremide, serum sodyum konsantrasyonunun düzeltme hızı 10 mEq/L/24 saat ile ve daha güvenli bir 
şekilde 6-8 mEq/L/24 saat ile sınırlandırılmalıdır. Yaşlı popülasyonda hiponatreminin hem değerlendirilmesi hem de tedavisi zor olduğundan çok dikkatli 
bir değerlendirme gereklidir.
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Abstract
Hyponatremia is the most common electrolyte disorder in both hospitalized patients and the normal population. The prevalence of hyponatremia is approx-
imately 8% in the population and increases significantly with age.  In older patients, more than one factor often plays a role in the development of hypon-
atremia. The tendency of the elderly to develop hyponatremia is mainly attributed to impaired water excretion capacity associated with aging and frequent 
exposure to drugs and diseases associated with hyponatremia. In acute symptomatic hyponatremia, hypertonic saline solution is commonly used to acutely 
increase serum sodium levels and prevent severe neurological symptoms.   In chronic hyponatremia, the rate of correction of serum sodium concentration 
should be limited to 10 mEq/L/24 h and more safely to 6–8 mEq/L/24 h.  Since both the evaluation and treatment of hyponatremia are difficult in the older 
population, very careful evaluation is required.
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INTRODUCTION
Hyponatremia is the most common electrolyte 

disorder in both hospitalized patients and the nor-
mal population. The normal plasma sodium range is 
135-145mEq/L. Hyponatremia is defined as plasma 
Na <135mEq/L. Because age is a strong and inde-
pendent risk factor for hyponatremia, older patients 
represent a high-risk group for the occurrence of hy-
ponatremia (1).

PREVALENCE AND ETIOLOGY
The prevalence of hyponatremia is approximately 

8% in the population and increases significantly with 
age (2). Hyponatremia incidence is ranging from 15 
to 30% among hospitalized patients (3). Studies show 
that hyponatremia is associated with poor prognosis in 
older individuals, and hyponatremia is independent-
ly associated with an increased risk of mortality. The 
prevalence of low serum sodium levels is even higher 
in healthcare settings (4). Miller et al. found that 18% 
of the 60-year-old population living in a nursing home 
had hyponatremia. In addition, when multiple serum 
sodium measurements were made over 12 months, hy-
ponatremia was observed in about half of the patients 
in at least one episode (5). Similarly, in a prospective 
study, one-third of the 65-year-old hospitalized patients 
had serum sodium below 135 mmol/L (6). Zhang et al. 
(7) retrospectively analyzed inpatient medical records 
of older patients who were hospitalized and diagnosed 
with hyponatremia from January 2013 to December 
2016. Hyponatremia in older patients hospitalized 
during the study period They found the prevalence to 
be 24.7 % (4364/17.693). Of the patients with hypon-
atremia, 66.0% were classified as mild hyponatremia, 
23.8% as moderate hyponatremia, and 10.2% as se-
vere hyponatremia (7). In a study by Zheng et al. (8) 
hyponatremia was detected in 5.26% of all hospitalized 
patients during the study period. It was 6.1 % in the 
older population (8). Cross-sectional population stud-
ies show that the incidence increases with age and the 
reported point prevalence is 7.18% in the elderly versus 
2.98% in a younger cohort (9,10).

 In older patients, more than one factor often plays a 
role in the development of hyponatremia. The tenden-
cy of older patients to develop hyponatremia is mainly 
attributed to impaired water excretion capacity asso-
ciated with aging and frequent exposure to drugs and 
diseases associated with hyponatremia (11). Drug-in-
duced hyponatremia is often seen in older individuals. 
Thiazide diuretics, selective serotonin reuptake inhibi-
tors (SSRI), serotonin-norepinephrine reuptake inhibi-
tors (SNRI), and nonsteroidal anti-inflammatory drugs 
(NSAIDs) can cause hyponatremia. Diseases alone or in 
combination with drugs can cause hyponatremia (12). 

Diuretics are one of the most common causes of hy-
ponatremia in older individuals. Thiazide diuretics are 
usually associated with hyponatremia, while loop diu-
retics only occasionally induce hyponatremia. The inci-
dence of thiazide-induced hyponatremia has not been 
established because additional risk factors for low se-
rum sodium levels are often present. Thiazide-induced 
hyponatremia is more common in patients with heart 
failure, liver disease, or malignancy, and those taking 
high doses of thiazide or taking medications such as 
NSAIDs, SSRIs, or tricyclic antidepressants (13). An-
tipsychotic drugs, phenothiazines, butyrophenones, 
benzodiazepines, and more commonly antidepressants 
are associated with hyponatremia. SSRIs, SNRIs, and 
mirtazapine have been reported recently for the majori-
ty of cases of hyponatremia related to antidepressants in 
adults 60 years of age or older. Hyponatremia associat-
ed with bupropion, trazodone, and tricyclic antidepres-
sants is less common (14). Factors contributing to the 
development of hyponatremia associated with psycho-
tropic drugs in older individuals; low body mass index, 
female gender, low basal serum sodium, concomitant 
use of other drugs such as diuretics, NSAIDs, proton 
pump inhibitors, angiotensin converting enzyme in-
hibitors, angiotensin converting enzyme inhibitors and 
concomitant heart failure, malignancy, liver disease, 
or adrenal insufficiency diseases (15). Carbamazepine 
and oxcarbazepine are the most common antiepileptic 
drugs (AEDs) associated with hyponatremia. Recently, 
other AEDs such as eslicarbazepine, sodium valproate, 
lamotrigine, levetiracetam, and gabapentin have also 
been reported to induce hyponatremia. Older patients 
taking valproic acid, phenytoin, or topiramate have a 
higher risk of hospitalization for hyponatremia com-
pared with those who do not receive an AED (16).

 Impaired water excretion capacity associated with 
aging and frequent exposure to drugs and diseases re-
lated to hyponatremia indicate that more than one fac-
tor usually plays a role in the development of hypon-
atremia in older patients. Older individuals are more 
prone to hyponatremia due to decreased water excre-
tion capacity, mostly due to decreased glomerular fil-
tration rate (GFR) (17). The decreased intrarenal pros-
taglandin production seen in advanced age may also 
play a role in the impaired water excretion ability of 
older individuals. Another contributing factor in older 
patients is the age-related decrease in total body water 
percentage (17). Idiopathic inappropriate antidiuretic 
hormone (SIAD) syndrome is more common in older 
patients (18). In a prospective study of over 65 years 
of age, SIAD was shown to be the main factor in half 
of patients with hyponatremia. It is the most common 
cause of euvolemic hyponatremia in clinical practice. 
Under normal conditions, ADH is secreted in response 
to hyperosmolality and hypovolemia (19).



TUZUN

87KSU Medical Journal 2024;19(2): 85-90 KSÜ Tıp Fak Der 2024;19(2): 85-90

Hypopituitarism is not an uncommon cause of hy-
ponatremia, especially in patients aged 65 years or old-
er (20). Ishikawa et al.21 reported that 40% of patients 
aged 65 years and older presenting with hyponatremia 
had pituitary-adrenal dysfunction (21). Hypopituitar-
ism is more difficult to diagnose in older patients, as 
symptoms such as fatigue or easy fatigability can be at-
tributed to aging or comorbidities (22).

Diabetes mellitus (DM), infections, heart failure, liv-
er diseases, malignancies, and endocrinopathies should 
be considered in the etiology of hyponatremia (23).  
The prevalence of DM is high in the older population. 
In the case of marked hyperglycemia, serum osmolality 
increases, resulting in the movement of water out of the 
cells followed by dilution to lower serum sodium levels. 
Uncontrolled DM can cause osmotic diuresis and hy-
povolemic hyponatremia (24). 

Decreased protein intake in the older population 
negatively affects water excretion and may play a role 
in the development of hyponatremia. In addition, 
hyponatremia varies seasonally. In summer, the in-
cidence of hyponatremia increases due to more fre-
quent deterioration of kidney functions, decreased 
salt intake, increased salt loss, and increased water 
intake (25). “Tea and toast” hyponatremia can be seen 
in older individuals who have a low GFR, a diet poor 
in salt and protein, but drink a lot of water. In such 
cases, there is low distal filtration due to low GFR and 
possibly chronic sodium deficit. Hyponatremia occurs 
when water absorption is increased due to a low os-
mole excretion rate and water consumption exceeds 
renal water excretion capacity (26).    

Pseudohyponatremia occurs in patients with hyper-
glycemia-induced hyponatremia, hyperproteinaemia, 
as seen in multiple myeloma and other monoclonal 
gammopathies or intravenous immunoglobulin ad-
ministration, and severe hyperlipidemia. Hyperosmolar 
substances such as radiocontrast, glycine, and mannitol 
can also cause pseudohyponatremia. Here, although 
the total sodium amount in the serum does not change, 
the serum sodium is low as a result of the withdrawal of 
water from the interstitium into the intravascular area 
with increased osmolality. Every 0.25 mg/dl increase in 
serum protein level and 500 mg/dl increase in serum 
triglyceride level results in a 1mEq/L decrease in serum 
sodium concentration (27).

SYMPTOMS AND DIAGNOSIS
The normal serum sodium concentration is 135–145 

mmol/L. The cut-off concentrations for the definitions 
of mild, moderate, and severe hyponatremia vary slight-
ly (28). Woodward et al.4 define mild hyponatremia as 

sodium concentrations from 130 to 135 mmol/L and 
moderate hyponatremia as 125 to 130 mmol/L; 120 to 
125 mmol/L is considered moderately severe if there 
are no acute symptoms, or severe if symptoms are pres-
ent; hyponatremia below 120 mmol/L is severe. Mild 
hyponatremia is often considered to be asymptomat-
ic, yet is associated with subtle cognitive impairments. 
Symptoms, such as mental confusion, gait disturbance, 
impaired consciousness, and seizures may occur with 
increasing severity of hyponatremia. The symptomatol-
ogy of hyponatremia results from cerebral edema and 
increased intracranial pressure. The patient may pres-
ent with nausea, vomiting, headache, weakness, gait and 
balance disorders, cognitive impairment, confusion, 
lethargy, convulsions, and coma (29). The symptoma-
tology of acute hyponatremia such as nausea, vomiting, 
headache, drowsiness, coma, and seizures, and adverse 
conditions associated with chronic hyponatremia such 
as fatigue, cognitive impairment, falls, deterioration of 
bone quality and fracture are more frequent and severe 
in older patients (30). 

Medications are among the most common causes of 
hyponatremia. Although the time of onset of drug-in-
duced hyponatremia varies greatly, it often occurs with-
in the first few weeks after the start of treatment. There-
fore, the occurrence of low serum sodium levels in a 
patient after taking the drug for a long period, and the 
presence of an additional predisposing and/or added 
hyponatremia factor should be suspected. Thiazide di-
uretics are among the most common causes of drug-in-
duced hyponatremia. Increased potassium excretion is 
a useful marker for the diagnosis of thiazide-induced 
hyponatremia (31).

In the evaluation of hyponatremia, especially in old-
er individuals, hypopituitarism, especially secondary 
adrenal insufficiency, should be investigated. Hypop-
ituitarism and to a lesser degree, primary adrenal in-
sufficiency are causes of hyponatremia that cannot be 
directly differentiated from SIAD by routine laboratory 
studies and volume status assessment therefore, meas-
urement of relevant laboratory parameters is mandato-
ry for the diagnosis of hypothalamic-pituitary-adrenal 
axis disorders (32). Cortisol is a physiological inhibitor 
of antidiuretic hormone (ADH). Hyponatremia should 
be attributed to inappropriate ADH release due to hy-
pocortisolism (23). Uric acid appears to be a valuable 
index for assessing extracellular fluid volume during 
hyponatremia. During the expansion of extracellular 
fluid volume, such as SIADH and hypocortisolism, 
renal proximal uric acid reabsorption in the tubule is 
inhibited, therefore low serum concentration and high 
fractional excretion are observed (23). Patients with ad-
renal insufficiency cannot be easily identified by routine 
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laboratory studies, and endocrine parameters should 
be determined for the diagnosis of hypothalamic-pi-
tuitary-adrenal axis disorders. Specifically, a morning 
serum cortisol greater than or equal to 18 μg/dL con-
centrations of less than or equal to 3 μg/dL strongly 
suggest the diagnosis. In all other cases, dynamic test-
ing is necessary (33). The brief ACTH stimulation test 
represents the first step in the diagnostic workup. 250 
μg corticotropin serum cortisol 30-60 minutes after in-
travenous administration elevation of its concentration 
to a peak of 18 μg/dL or more indicates a normal re-
sponse to the high-dose ACTH stimulation test (34,35). 
In cases of severe secondary adrenal insufficiency, there 
may be a slight or no increase in serum cortisol lev-
els after corticotropin administration. In patients with 
mild or new-onset secondary adrenal insufficiency, the 
test may result in normal results, as the 250 μg ACTH 
dose given represents a supraphysiological stimulus. In 
such cases, the insulin hypoglycemia test is more re-
liable (23). However, the insulin hypoglycemia test is 
contraindicated in patients with epilepsy and coronary 
artery disease, and in patients over 60 years of age. It is 
more appropriate to perform a low-dose (1 μg) ACTH 
stimulation test in patients with suspected secondary 
adrenal insufficiency (23,35). Serum Adrenocortico-
tropic Hormone (ACTH) level is the best parameter 
to distinguish between primary and secondary adrenal 
insufficiency. In primary adrenal insufficiency, serum 
cortisol levels are low and ACTH levels are usually 
above 100 pg/mL. In secondary adrenal insufficiency, 
low normal serum ACTH levels are observed (23).

Hypothyroidism is more common among older 
people because of the increased incidence and preva-
lence of autoimmune thyroiditis. For the diagnosis of 
SIAD, thyroid and adrenal tests must be shown to be 
normal. However, hyponatremia due to hypothyroid-
ism is extremely rare and probably only occurs in severe 
hypothyroidism. If normonatremia cannot be achieved 
with thyroid hormone replacement in older patients 
with TSH <50 mIU/mL, idiopathic SIAD should be 
considered in the differential diagnosis. Even in myx-
edema coma, other possible causes of hyponatremia 
should be investigated in detail (36). Hypothyroidism 
can result from a defect anywhere in the hypothalam-
ic-pituitary-thyroid axis. It is mostly caused by diseases 
of the thyroid gland. Much less frequently, it is caused 
by decreased thyrotropin (TSH) secretion from the an-
terior pituitary gland or the hypothalamus. It is caused 
by a decrease in thyrotropin-releasing hormone (TRH). 
Patients may be asymptomatic or rarely present with 
coma (37). Warner et al38. showed a statistical associ-
ation between hyponatremia and hypothyroidism: for 
every 10 mU/L rise in thyroid-stimulating hormone, 
serum sodium decreased by 0.14 mmol/L (38).

Postural changes in blood pressure and hypovolem-
ic orthostatic hypotension may often indicate auto-
nomic dysfunction, medications, or other systemic 
disease; therefore, it is difficult to distinguish between 
hypovolemic and euvolemic hyponatremia on clinical 
grounds alone in older patients. Urinary sodium con-
centration should be measured in patients with hypon-
atremia, urinary sodium concentration <30 mmol/L 
strongly indicates hypovolemia. However, low urinary 
sodium concentration may not be observed in older 
persons with slow adaptive mechanisms (39). Urine 
sodium levels >30 mmol/L, hypouricemia (4 mg/dL), 
and urea levels <20 mg/dl are seen in SIAD. But older 
people often go on a low-salt diet or suffer from ano-
rexia and under these conditions, patients with chron-
ic SIAD may have urinary sodium levels<30 mmol/L. 
Therefore, the differences between hypovolemic hy-
ponatremia and SIAD are often difficult in older indi-
viduals. In such cases, administration of 1-2 liters/day 
of normal saline for 2 days provides a significant clue. 
5 mmol/L increase in serum sodium level is associated 
with a <0.5% increase in fractional excretion of sodium 
(FeNa). When combined, it is highly suggestive of hy-
povolemic hyponatremia. In contrast, a >0.5% increase 
in FENa+ and an increase of <5 mmol/L are indicative 
of SIAD (40).       

TREATMENT
 Eliminating possible causes of hyponatremia is an 

essential part of treatment. A medication review of the 
patient should be carried out and careful consideration 
should be given to substituting, reducing the dose, or 
stopping medications associated with low sodium. Dis-
continuation of drugs can be combined with an isoton-
ic saline infusion with careful monitoring of the clinical 
and biochemical response (40). In acute symptomatic 
hyponatremia, hypertonic saline solution (3%) is com-
monly used to acutely increase serum sodium levels 
and prevent severe neurological symptoms. In cases 
of acute symptomatic hyponatremia, raising the acute 
serum sodium concentration by 4-6 mEq/L within 4-6 
hours is recommended to reverse symptoms. Hypo-
volemic hyponatremia is treated with adequate fluid 
resuscitation to reduce the stimulus for ADH secretion. 
Normal saline is usually used to suppress the hypo-
volemic stimulus for ADH release (41,42). In patients 
with SIAD, discontinuation of suspected drugs and 
reduction of water consumption and hypertonic fluids 
may be necessary. In these situations, 20-40 mg intrave-
nous furosemide may also be administered to prevent 
circulatory overload, particularly in older individuals if 
there is concomitant cardiac dysfunction. Furosemide 
increases free water excretion and contributes to serum 
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sodium elevation. Vaptans (vasopressin-2 antagonists) 
are a class of drugs that selectively antagonize the anti-
diuretic effect of vasopressin leading to increased wa-
ter diuresis. These drugs can be used in patients with 
chronic symptomatic euvolemic hyponatremia and, in 
some countries, in patients with hypervolemic hypona-
tremia (22). The appropriate rate of correction of serum 
sodium levels is very important for patients with hy-
ponatremia. Over-correction of serum sodium concen-
tration may lead to osmotic demyelination syndrome 
(ODS), especially in alcoholic individuals and patients 
with hypokalemia, malnutrition, or advanced liver dis-
ease (43). In chronic hyponatremia, even symptomatic, 
the rate of correction of serum sodium concentration 
should be limited to 10 mEq/L/24h and more safely to 
6–8 mEq/L/24 h. Frequent determination of serum so-
dium concentration (every 4-6 hours) and appropriate 
adjustment of the correction rate in patients at high risk 
of developing ODS are strongly recommended (44). 

 
CONCLUSION
 Hyponatremia is a common finding in the older 

population due to the presence of factors contribut-
ing to increased ADH and the frequent prescription of 
hyponatremia-related drugs such as thiazides or anti-
depressants. Since both the evaluation and treatment 
of hyponatremia are difficult in the older population, 
careful evaluation is required. 
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