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Objectives

• Sodium balance physiology
• Clinic presentation of hyponatremia
• Initial tests and treatments in the Clinic
• When to refer to the ED
• Hospital: Diagnosing and treating low sodium in high resource vs 

low resource setting
• Items for the PCP to follow up on after discharge
• A word on hypernatremia
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Concentration = osmolality
Normal Osmolality = 285 - 295 mOsm/kg

< 285 mOsm/kg = low osmolality 
> 295 mOsm/kg = high osmolality 

solvent
solute

ECF

ICF

Vasopression = 
Antidiuretic Hormone 

(ADH)

Sp.gr. > 1.030
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Is the patient symptomatic?



Mild 130-135

Moderate 125-129

Severe <125

Chronic Greater than 48hr

Undetermined chronic

Acute Less than 48hr

Time to work it up in clinic
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The Goldilocks of Serum Osmolality

Hypertonic
(Serum Osm >300)

Normal Tone
(Serum Osm= 285-300)

Hypotonic
(Serum Osm <285)

Eur J Endocrinol, Volume 170, Issue 3, Mar 2014, Pages G1–G47, 
https://doi.org/10.1530/EJE-13-1020

The content of this slide may be subject to copyright: please see the slide notes for details.

Follow up labs:
• Fasting lipid
• CMP

• SPEP/UPEP
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• Workup so far:
• CMP
• Correct for hyperglycemia (hypertonic)
• Mild, chronic asymptomatic hyponatremia
• Serum Osm

• Follow up tests -> UPEP/SPEP/fasting lipid

True Hyponatremia= Hypotonic Hyponatremia

Urinalysis

Sp.gr. <1.010 Sp.gr. > 1.030

“ADH independent” “ADH dependent”



Urinalysis

Sp.gr. <1.010 Sp.gr. > 1.030

High Water and Low solute intake
• Primary polydipsia
• Beer Potomania
• Tea and toast
• Anorexia nervosa

Depletion of circulating volume
• Nonrenal loss

• Gastrointestinal loss
• Excessive sweating

• Renal loss
• Diuretics
• Primary adrenal insufficiency
• Cerebral salt wasting
• Renal salt wasting

• Third spacing (leaky vessels)
• Bowel obstruction
• Pancreatitis
• sepsis

Increased Circulating Volume
• Kidney Disease
• Heart Failure
• Liver Failure
• Nephrotic Syndrome

Normal Circulating Volume
• Secondary Adrenal Insufficiency
• Hypothyroidism
• SIADH*

* Diagnosis of Exclusion
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Call from the ED…
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Color Yellow

Sp.Gr. 1.020

Glucose Negative

Ketone Trace

Blood Negative

Protein 30

Nitrite Negative

LCE large

WBC 25

RBC 5

Bacteria Moderate

Squamous 
Cells 15

18

* Culture Pending

CT Head non-con: negative for acute bleed



• Serum Osmolality
• Infusion of mannitol?
• Recent urological surgery?
• Measure urea, lactate, alcohol
• Measure triglycerides, cholesterol, total protein

• Urine Osmolality and Urine Na
• Use specific gravity and clinical context

Depletion of circulating volume
• Nonrenal loss

• Gastrointestinal loss
• Excessive sweating

• Renal loss
• Diuretics
• Primary adrenal insufficiency
• Cerebral salt wasting
• Renal salt wasting

• Third spacing (leaky vessels)
• Bowel obstruction
• Pancreatitis
• sepsis

Increased Circulating Volume
• Kidney Disease
• Heart Failure
• Liver Failure
• Nephrotic Syndrome

Normal Circulating Volume
• Secondary Adrenal Insufficiency
• Hypothyroidism
• SIADH

Workup ordered:
• Labs: CMP, Serum Osm, Urine Osm/Na, urea, lactate, etoh, 
BNP, TSH w reflex T4, lipase, 
• Imaging: CT abd/pel w IV contrast 



Osmotic Demyelination vs Brain Stem 
Herniation



Chronicity Severity of 
Symptoms Treatment Targets (totals): Stop 3% infusion Notes

Doesn’t matter Severe
• 150cc of 3% Saline over 

20 minutes
• Repeat q 20 minutes

• 1 hr = 5mmol/l Na+ Increase
• 24 hr < 10mmol/l Na+ Increase
• 48 hr < 18mmol/l Na+ Increase

• After 5mmol/l increase

• Once symptoms improve

• At 130 mmol/L

• If no symptom 
improvement after 5mmol 

increase then pursue 
alternate diagnosis

• Consider addition of 
desmopressin

Doesn’t matter
Moderately 

severe • 1 x 150cc 3% hypertonic 
saline over 20min

• 24hr = 5mmol/l
• 24hr < 10mmol/l
• 48hr < 18mmol/l
• 72hr < 26mmol/l

• Stop treatment at 
130mmol/l

Acute

w/out severe or 
moderately 

severe 
symptoms

• ?
• Perhaps 1 x 150cc 3% 

hypertonic saline

• No true guidelines; just 
watch

• Target population: ultra 
runners

Chronic 

w/out severe or 
moderately 

severe 
symptoms

• Stop non-essential 
fluids/medication

• Cause specific treatment
• Consider fluid restriction 

as first treatment
• If evidence of increased 

ECF; Treat with increased 
solute intake (e.g. 

Urea/Salt tablets) in 
combo w loop diuretics

Mild (130 -135)
• Do not attempt to increase Na

Moderate - Profound  (<130)
• Same as “acute”

• Do not target treatment to 
Na increase

• Consider checking Na 
q6hrs until stabilized 



127
3.8

100 25
1.1

125
18

125
3.4

100 25
1.1

133
18

Workup ordered:
• Labs: CMP (WORSE), Serum Osm (PENDING, Urine Osm/Na (PENDING), 
Urea (NORMAL), lactate (NORMAL), etoh (NEGATIVE, 
BNP (NORMAL), TSH w reflex T4 (NORMAL), lipase  (NORMAL)
• Imaging: CT abd/pel w IV contrast 

• Negative for obstruction, no hepatomegaly, ureteral collecting duct normal
• 2 x 2cm lump noted in the R lower lung base with recommended follow up



SIADH… A diagnosis of exclusion
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Chief complaint: I feel great!

Other follow up items:
• May require  sodium tablets for chronic SIAD
• It is OK to give loop diuretics with salt tabs
• Chronically low Na may lead to decreased concentration and falls
• In case of persistent hyponatremia, reconsider algorithm and ask for  help!
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Vasopression = 
Antidiuretic Hormone 

(ADH)

Sp.gr. < 1.005

1.Impairment in thirst

2. Impairment in access to water

Sp.gr. > 1.030
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