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Hypo
Natraemia

Made simple 



Na problem

Is not Na problem but a 
water problem

Water IN > Water OUT

Increased intake

Decrease output

Combination of 2



Concepts

Low sodium  does not equals low osmolality / tonicity 
(dissociation) 

Na is needed to produce urine volume, excrete water

ADH - “hydration hormone”







Hypo Na
Normal serum osmolality

Pseudohyponatraemia

Isotonic - lab error, the way Na is measured

Clinical pearl: ABG will measure true [Na]

Causes: 

Increase protein: MM, Waldenstorm, IVIG

Hyperlipidemia



Hypo Na
High serum osmolality

Hyperosmolar / Hypertonic

Osmolar active substances, solutes that MOVE water:

Glucose

Mannitol, Sorbitol

Contrast Dye

Water moves OUT of cells, dilutes Na



NB - concept on Hyperosmolar hypotonic 
hyponatraemia

Increased osmolality and hyponatraemia caused by 
independent processes

Osmolar non active substances, solute that DOES NOT 
move water:

Ethanol

Urea



Hypo Na
Low serum osmolality

Hypoosmolar/ TRUE

Water moves INTO cells as a result of hyponatraemia

ADH dependent/ independent



Urine osmolality

Lowest - 50 mmol/ L

Highest 1200 mmol/ L

Urine volume 0.5 - 14 L on usual diet

Low solute diet - can’t dilute less than 50 mmol/ L



ADH independent
Urine osmolality LOW

Tea-toast 

Beer potomania

Primary polydipsia

Kidney dysfunction



ADH
“Hydration” hormone

Triggers: 

high serum osmolality

Non osmotic release - hypotension/ 
hypovolemia

Retains water, drops UO, 
concentrates urine



ADH dependent
Urine osmolality is HIGH

Volume status

Hypovolemic: renal/ extra renal losses

Euvolemic: SIADH, hypothyroidism, AI

Hypervolemic: HF, liver cirrhosis, kidney failure



SIADH

Pulmonary disease - PPV, asthma, PNA, Ca, emphysema

CNS disease

Pain, N/V - transient

Meds: SSRI, opioids, antiSZ



Case #1
60 F presented with SZ as a hot stroke, CT head N

Na 117

Serum Osmolality - low - TRUE

Urine Osmolality - low - ADH independent

By Hx - alcohol abuse, camping on a hot day, increase water 
intake 

K 2.7



Case #2
16 M Hx of N/V, labs - Na 104!

Serum osmolality low - TRUE

Urine osmolality high, ADH dependent

Started on Tx

Further labs - cortisol of 14! 

Further imaging - paper thin adrenal glands



Case #3
70 M with Na admitted after labs showing Na 115

Serum osmolality - low - True

Urine osmolality - high, ADH dependent

Euvolemic, urine Na high - DS of SIADH

Medication review - no culprits

By Hx - active long term smoker, COPD

Imaging with CT head and chest - only emphysema



Treatment
How normal is normal saline?

What happens if you give 0.9% NaCl to a patient with 
hyponatraemia?



Hypoosmolar hyponatraemia
ADH independent

1 L of 0.9% NaCl - solute load - can produce 6 L of urine!

Quick correction/ overcorrection! 



Hypoosmolr hyponatraemia
ADH dependent, hypovolemic

1 L of 0.9% NaCl will shut off ADH secretion (NO trigger) 
leading to acute increase in UO 

Quick correction/ overcorrection!



SIADH
1 L of 0.9% NaCl is 99.1% of water that will be left behind 
due to functioning ADH 

Worsening of hyponatraemia!



Hypoosmolar hyponatraemia
ADH dependent hypervolemic

1 L of extra fluid - inability 
to excrete water

Worsening clinical 
status!



Treatment
Acute Tx / subsequent correction of Na

Formulas do not work!

Concept of DDAVP clamp

Frequent labs

Treat etiology 



Acute Tx 
If CNS symptoms: SZ/ Altered LOC

3% NaCl - 100 ml, may repeat

Will increase Na by 2 

Clinical pearl: 

NaHCO3 - chloride free hypertonic saline, 7.5%





Na correction
NB risk of osmotic demyelination - shrinking of the brain 
with quick Na correction

No more than 6 in first 6 hrs



Case #4
30 F known alcohol abuse, presentation with AWD

Na normal

CT head carried out given delirium - lesion of demyelination 



Hypokalaemia

Correcting K will increase extracellular Na! 



Treatment
SIADH

NB - transient causes 

Medication review

Fluid restriction: as can’t excrete 
more than set amount of water

Salt tablets: to increase solute 
and allow more water excretion 



Vaptans

ADH antagonists

Liver toxicity

I don’t use - Nephrology 



Case #1, Tx
Acute Tx with 3% NaCl (Seizure)

Correct potassium

Frequent labs

Advocated patient to eat salt containing foods

In 48 hrs Na autocorrected close to normal without 0.9% NaCl infusion

Patient education: diet with higher solutes, stop/ decrease alcohol 
intake



Case #2, Tx
DDAVP clamp

3% NaCl infusion to correct Na in controlled fashion

Initiation of hydrocortisone - new DS of AI

Patient had episode of confusion on steroids, for the 
concern of osmotic demyelination, CT head done -
normal



Case #3, Tx
No transient causes or culprit medications

Water restriction

Avoid 0.9% NaCl infusion!

Na still low, addition of salt tablets



Management 
STEPS

Check serum osmolality: FALSE vs TRUE hyponatraemia

Other labs: TSH, Cortisol, Cr, Urea, Ethanol

Acute Tx if CNS symptoms: SZ/ altered LOC

Urine studies: osmolality, electrolytes: ADH dependent vs not

Foley IN, monitor UO - key!

DO NOT empirically give 0.9% NaCl

Tx as per etiology 



Questions?



Thank you! 



Clinical practice guideline on diagnosis and treatment of hyponatraemia, J 
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March 2014
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The fluid, electrolytes and acid base companion, S Faubel, J Topf, 1999

Treating profound hyponatremia: a strategy for controlled correction, R H 
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