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Introduction 
 

Hyponatraemia is a potentially life threatening biochemical abnormality that carries risks for serious 

errors in treatment. 

 
Aim and Purpose 

 
The aim of the guideline is to ensure that treatment for hyponatraemia is safe and appropriate for 

patients. 

 
Scope 

 
All adult inpatients 

 
Ranges and Symptoms 

Normal ranges 135-145mmol/L 

Mild 125-135mmol/L 

Moderate  120-125mmol/L 

Severe  Below 120mmol/L 

Patients generally require measures to improve hyponatraemia if they are symptomatic or have 

sodium less than 125mmol/L, but the severity is usually based on the symptoms. The presence 

and severity of symptoms is dependant on the rate of change in sodium levels- hence rapidly 

developing biochemical abnormality can cause symptoms even above 125 mmol/l but patients can 

be asymptomatic even with sodium less than 125. However, mild hyponatraemia should not be 

ignored as it may predispose patients to more severe hyponatraemia. 

The symptoms include nausea and vomiting, headache, confusion, lethargy, fatigue, appetite loss, 

restlessness and irritability. Severe hyponatreamia can cause muscle weakness, spasms, 

seizures, and decreased consciousness or coma. 

Diagnosis- guide to rationale differential diagnosis 
 

The key steps in determining cause of hyponatraemia are history (particularly medications/GI 

losses/thirst, polydipsia (acute/chronic)) and examination (particularly volume status and signs of 

hypoadrenalism). Assessment of matched serum and urine samples for osmolality and sodium are 

a further cornerstone, but should be interpreted in the clinical context (volume status, drug history). 

Drugs can be the primary cause of hyponatraemia as they can exacerbate hyponatraemia in 

patients with other causes and can make matched urine and serum uninterpretable. 

 

Hyponatraemia - Full Clinical Guideline 
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History
Thirst
GI losses
Medications
Increased oral 
water /hypotonic 
IV fluid intake

Examination
Volume status
Signs of 
hypoadrenalism

Investigation
Matched serum 
and urine 
samples sent for 
osmolality and 
sodium 

Hypovolaemic

Serum osmolality is 
variable. Urine sodium of
>30mmol/L indicates renal 
losses, <30mmol/L for 
losses elsewhere. Causes 
include dehydration and 
shock.

Euvolaemic

If plasma AND urine 
osmolality ↓ and urine 
sodium ↓ or normal: 
Primary polydipsia

If both plasma and urine 
osmolality and urine 
sodium are normal: 
Pseudohyponatraemia

If plasma osmolality↓ and 
urine osmolality ↑ and 
urine sodium normal:
Primary polydipsia, 
SIADH, hypothyroidism or
adrenal insufficiency

Hypervolaemic
(oedematous)

Urine sodium usually 
low (unless raised due 
to recent diuretic use)

1. Treat/remove 
underlying cause.
2. Administer sodium 
chloride 0.9% (see 
page 6)

If SIADH
1. Identify cause
2. Stop any medication 
if appropriate
3. Fluid restriction
4. Consider diuretic 
(furosemide)
5. Consider 
demeclocycline if not 
improving (see page 8)
)

1. Fluid restriction
2. Address underlying 
condition such as 
cardiac failure and 
hepatic cirrhosis

 
 
 

Referral to renal and/or endocrine service for all cases of severe hyponatraemia and all suspected cases of SIADH. 
 

Management of Severe Symptomatic Hyponatraemia. (Taken from ref.1) 

First hour management regardless of whether acute or chronic hyponatraemia 

Recommend prompt i.v. infusion of 150 ml 1.8% or 32.7% hypertonic over 20 min (1D). 

 

Checking the serum sodium concentration after 20 min while repeating an infusion of 150 ml 1.8% or 

32.7% hypertonic saline for the next 20 min (2D). 

 

Repeating therapeutic recommendations twice or until a target of 5 mmol/l increase in serum sodium 

concentration is achieved (2D). 

 

Manage patients with severely symptomatic hyponatraemia in an environment where close 
biochemical and clinical monitoring can be provided (not graded) 

 
 
 
 

Tolvaptan may also occasionally be used to treat SIADH but only with specialist supervision
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. 

 
Diagnosis- initial biochemical investigations 

 

Matched urine and serum osmolality and urine sodium should be assessed as soon as possible in 

euvolaemic patients (apart from those on diuretics or ACE inhibitors). Serum creatinine, estimated 

GFR, thyroid function tests and random cortisol should be requested. Short synacthen test should 

be performed if initial matched samples and cortisol have not excluded adrenal insufficiency. 

Serum osmolality 
 

Test serum osmolality to confirm the presence of true hypo-osmolar hyponatraemia, the level will 

be less than 275mOsm/kg; normal range 275-295mOsm/kg- examples where laboratory sodium is 

low without hypoosmolality include hyperglycaemia and hyperlipidaemia. In these circumstances 

the underlying abnormality should be addressed and hyponatraemia needs no treatment in its own 

right. 

Urine Osmolality 
 

The only positive diagnoses which are derived from urine osmolality are of psychogenic polydipsia/ 

excessive intravenous fluids in which cases the urine will be fully dilute (osmolarity < 80-100). 

 
 

Diagnosis- interpretation according to volume status 
 

Hypovolaemic 
 

When assessing the patient, look for a history of fluid loss, hypotension, tachycardia and postural 

deficit. Urine sodium is the key investigation in hypovolaemic hyponatraemia as it allows 

differentiation between non-renal losses (e.g. via GI tract or skin) where urine sodium will be low 

(<30mmol/L) and renal losses, where urine sodium will not be low or could be high (≥30mmol/L). 

Example causes of hypovolaemic hyponatraemia with high urine sodium are excessive diuretic 

therapy, Addison disease or cerebral salt wasting. Note that in hypovolaemic patients, serum 

osmolality will be low and urine osmolality elevated. This should not be interpreted as evidence 

of SIADH as ADH is appropriately elevated in the context of hypovolaemia. 

The extent of hypovolaemia in glucocorticoid deficiency will often be subclinical- especially if not 

accompanied by mineralocorticoid deficiency- adrenal insufficiency must be considered a potential 

cause of hyponatraemia in all hypovolaemic and euvolaemic patients. 

Hypervolaemic (oedematous) 
 

This most commonly occurs in the context of congestive cardiac failure, cirrhosis or nephrotic 

syndrome in which case urine sodium should be low due to pathological activation of the renin- 

angiotensin system in these pathologies. Many of these patients are treated with medications 

such as diuretics and ACE inhibitors which make interpretation of urine results difficult. 

The extent of hypervolaemia seen in psychogenic polydipsia or SIADH is not usually clinically 

apparent. 
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Euvolaemic 
 

Low urine osmolality (less than 100 mOsm/kg) suggests excess water intake (such as psychogenic 

polydipsia). Excess intravenous hydration with hypotonic fluids can give a similar picture. Note that 

patients with chronic kidney disease (CKD) have reduced ability to excrete a water load and may 

therefore develop hyponatraemia with lower volumes of excess water intake. In the setting of CKD 

hyponatraemia due to excess water intake may not be associated with low urine osmolality. 

 

 

 

 

The combination of hypo-osmolar hyponatraemia, raised urine osmolality (>100 mmol/l) and 

high urine sodium (>30 mmol/l) can be due to glucocorticoid deficiency, severe hypothyroidism 

and drug induced hyponatraemia. SIADH is a diagnosis of exclusion in this context- and is also 

associated with a large number of medications. 

 

In the post-operative period, the  stress response to surgery involves an increase in ADH 

release and the body enters a state of water retention. As a result,  polydipsia, in the belief 

water drinking is always good or excessive iatrogenic hypotonic intravenous fluid therapy can 

result in an acute, post-operative hyponatraemia.  A similar picture can be seen with excessive 

water intake following exercise.  

 
 

Syndrome of Inappropriate ADH (SIADH) – diagnostic considerations 
 

A diagnosis of SIADH is characterised by normovolaemia, hyponatreamia, serum osmolality 

<270mOsm/kg, urine sodium >30mmol/l, urine osmolality>100mOsm/kg (generally urine 

osmolality must be higher than serum osmolality) and normal renal, adrenal and thyroid 

function. Common causes of SIADH are medications (see below), intrathoracic disease, acute 

pain, intracranial disease and other malignancies. SIADH can also be idiopathic. If there is an 

obvious drug cause and prompt improvement after drug cessation then no further investigation 

regarding cause is needed. 

Otherwise most patients need at least chest Xray and CT brain. More extensive investigation 

including CT Chest, Abdomen and Pelvis should be considered according to clinical judgement. 

Patients with SIADH and anybody without an obvious cause for hyponatraemia; consider referral to 

endocrinology or nephrology. 
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Drugs that may cause hyponatremia 
 

Drugs affect water and sodium homeostasis 
 

• Diuretics -thiazides, indapamide, amiloride and loop diuretics 

• ACE inhibitors and Angiotensin 2 receptor antagonists 

 
 

 

Increase hypothalamic production of antidiuretic hormone (i.e. cause syndrome of 

inappropriate antidiuretic hormone) 

 
• All types of Antidepressants; more frequently with serotonin selective receptor 

inhibitors (SSRIs) 

• Antipsychotics-phenothiazines, haloperidol 

• Antiepileptics- carbamazepine, sodium valproate, oxcarbazepine and lamotrigine 

• Anticancer drugs-vinca alkaloids, platinum compounds and alkylating agents 

• Others including methotrexate, interferon alpha 

• Proton pump inhibitors 

• Opiates 

 
Potentiate the effects of antidiuretic hormone 

 
• Tolbutamide 

• NSAIDs 

• Antiepileptics- carbamazepine, lamotrigine 

• Anticancer drugs- alkylating agents
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Treatment General 

Principles 

The initial principle is treating the cause. Cessation of culprit medications/ excessive intravenous 

or oral fluid, controlling heart failure/ cirrhosis and reverting hormone deficiency will be all that is 

required in many cases. 

HYPERVOLAEMIA- fluid restrict with strict fluid balance charting and daily weights- assess major 

organ dysfunction- relevant specialist involvement 

HYPOVOLAEMIA- assess for cause- consider adrenal insufficiency- give intravenous saline- see 

Appendix for details 

EUVOLAEMIA- assess for cause- consider adrenal insufficiency, hypothyroidism, post-

operative polydipsia, and SIADH. Manage depending on cause, stop any medication if 

appropriate. Fluid restriction may help in a post-operative hyponatraemia, but first rule out 

hypovolaemia/vomiting. For SIADH fluid restriction should be less than 1000ml per day in 

the first instance but may require more severe fluid restriction to as low as 500ml per day.  

Severely symptomatic patients (seizures/reduced GCS) need urgent management with hypertonic saline 
but this should be administered in an HDU or ICU setting and urgent referral is therefore vital (See below 
and ref 1) 

 
 

Specific treatments 
 

Sodium containing intravenous fluids 
 

Reversal of hyponatraemia with intravenous saline is appropriate in hypovolaemic hyponatraemia 

and may be appropriate in symptomatic patients with other aetiologies. 0.9% saline is appropriate 

for this use on medical and surgical wards but care should be taken not to reverse hyponatraemia 

too rapidly (see Appendix for specific advice on rate of saline replacement). 0.9% saline should 

not be used if SIADH has been diagnosed as this may exacerbate the hyponatraemia. Rapid 

correction should be avoided as it can cause osmotic demyelination (irreversible neurological 

complication usually occurring 1-6 days after correction.) Acute hyponatreamia (less than 48 

hours) can be safely corrected more quickly than chronic hyponatraemia. When actively 

correcting hyponatraemia with saline, senior members of the team should be involved and 

frequent biochemical reassessment (1-4 hourly) is mandatory. 

Hypertonic saline (e.g. Sodium chloride 1.8% or 2.7%) should not be used outside of HDU/ICU 

settings except under exceptional circumstances which would only follow specialist advice 

from endocrinology or nephrology. 
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Management of Severe Symptomatic Hyponatramia  (Taken from ref.1) 

First hour management regardless of whether acute or chronic hyponatraemia 

We recommend prompt i.v. infusion of 150 ml 1.8% or 2.73% hypertonic over 20 min (1D). 

 

We suggest checking the serum sodium concentration after 20 min while repeating an infusion 

of 150 ml 1.8% or 32.7% hypertonic saline for the next 20 min (2D). 

 

We suggest repeating therapeutic recommendations twice or until a target of 5 mmol/l 

increase in serum sodium concentration is achieved (2D). 

 

Manage patients with severely symptomatic hyponatraemia in an environment where close 

biochemical and clinical monitoring can be provided (not graded) 

 

Fluid restriction 
 

This is an appropriate part of the management in hypervolaemic hyponatraemia, SIADH, post-

operative hyponatraemia due to water excess, and some cases due to medications. It should not 

be used until hypovolaemia and hypoadrenalism have been excluded. 

Severity of restriction varies- initially 1L per 24 hours but can be reduced to 500-750 ml/24 h. 

Often, this is poorly applied and patients access additional fluids in the ward environment (and at 

home). It is therefore very important to put in place strict monitoring of fluid intake and output. 

Nevertheless, this is the cornerstone of management in SIADH. Failure for SIADH to improve on 

fluid restriction implies an incorrect diagnosis or an inadequate restriction. 



Suitable for printing to guide individual patient management but not for storage Review Due:Mar 2023 
Page 8 of 9 

Reference no.: CG - ELEC/2015/001 

 

Demeclocycline 

 
Demeclocycline is used in SIADH where adequate fluid restriction is intolerable or SIADH is due to 
an irreversible cause (e.g. lung cancer). This is a potentially toxic medication. Review available 
information to confirm that the diagnosis of SIADH is correct before prescribing. This should be 
used with caution in patients with renal or hepatic dysfunction, or in conjunction with other 
potentially hepatotoxic or nephrotoxic drugs. Demeclocycline may cause severe photosensitivity. If 
the creatinine clearance is below 20ml/min, refer to the renal drug handbook. 

 
Other treatment options are available but not widely used. Endocrinology or nephrology advice 
should be sought if SIADH not improving with fluid restriction and/or demeclocycline. 

 

 
Appendix 1- Formula for calculation of sodium replacement requirements 

 

LIMITATIONS- Please note that the formula is theoretical and assumes that sodium losses have 

ceased and that the body retains the appropriate quantity of free water during rehydration. 

The formula does allow an initial rate of sodium containing fluid to be prescribed but it is unsafe to 

continue this without frequent biochemical reassessment- especially in the early stages. 

Involvement of senior decision makers within the team is expected and if using hypertonic saline 

sodium levels should be reassessed 1-2 hourly initially. 

The box below gives the formula for calculating the sodium deficit of a patient with hyponatraemia. 

Dividing this number by 150 calculates the number of litre bags of 0.9% sodium chloride to give in 

total (sodium chloride 0.9% is 150mmol/litre) to increase sodium from the current level to the 

‘desired’ level which is entered into the formula. 

The rate of initial correction should depend on the clinical status of the patient. The rate of 

correction of serum sodium concentration should be limited to increases of 8-12mmol/L in the first 

24 hours or 18mmol/L over 48 hours. Severe neurological symptoms may require rapid partial 

correction over the first few hours followed by slower complete correction, but 

nephrology/endocrinology should always be consulted in these cases. As such entering a desired 

sodium level 8 mmol/l higher than the current level will give an estimate of the treatment required 

to achieve such an increase 

 

 

 

Replacing Sodium- hypovolaemic hyponatraemia or symptomatic patients 
 

Sodium deficit (mmol/L) = Total body water x (Desired serum sodium- actual serum sodium) 

Total body water = 0.6l/kg x weight (kg) Men 

Total body water= 0.5l/kg x weight (kg) Women 

Use adjusted body weight for overweight patients 

Adjusted body weight=Ideal body weight 2 + (0.4 x (Actual body weight - Ideal body weight))   
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