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DEFINITION

Plasma sodium level < 135 mEq/L



SODIUM HOMEOSTASIS

• Antidiuretic hormone /ADH

(Arginine Vasopressin 
Peptide/AVP)

• Renin Angiotensin System 
(Aldosteron)

• Atrial Natriuretic Peptide

-osmoreceptor and 
baroreceptor
-regulate water excretion

-baroreceptor
-regulate sodium excretion

-baroreceptor
-regulate sodium and water 
excretion





PATHOLOGY



HYPONATREMIA IN HF

SODIUM AND WATER IMBALANCE

High BNPRAS activationSympathetic activationDecrease renal perfusionNon osmotic release of AVP

Medications Comorbid (DM, hypothoroid)



MANAGEMENT
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A 73 yo male admitted with 
weakness and fatigued for 
approximately one month

 Ramipril 5mg BID, Metoprolol 
50mg BID, Furosemide 40mg BID, 
Warfarin 6mg daily

 T 37.5, BP 128/68 HR 80 
(irregular), RR 16, SaO2 95% 

 RESP  no crackles or wheezes

 CVS: JVP 6

 S1/S2 present, no S3/S4

 3+ pitting edema bilaterally to 
sacrum

A 47 yo male admitted with pain in 
suprapubic area  approximately 
one month. Pts with history of 
hypertension treated with 
Lisinopril 1x10 mg and Bisporolol 
1x2,5 mg

BP 140/90 HR 80  RR 12, SaO2 99% 

RESP  no crackles or wheezes

S1/S2 present, no S3/S4

No edema

Renal panel: Na 104 mmol/L, K 4,6 
mmol/L, Cr 69 umol/L, Cr 5,9, 
Urea 197

A. GIVE 3% SALINE

B. IV DIURETICS

C. Others?



HYPONATREMIA PRINCIPLE 



Sodium level

Mild  (130  s/d135 mmol/l)

Duration

Acute <48 hrs

Symptoms

Moderate-severe Severe Moderate (125 s/d 129 mmol/l)

Chronic > 48 hrs

Profound ( <125 mmol/l )

CLASSIFICATION

Spasovski G et al. European journal of endocrinology. 2014;170:G1-G47



Serum osmolality

Hypotonic (<280 mOsm/kgH2O)

Volume status

HypovolemicIsotonic (280-295 mOsm/kgH2O)

Hypervolemic

Hypertonic  ( > 295 mOsm/kgH2O)

Euvolemic

Spasovski G et al. European journal of endocrinology. 2014;170:G1-G47

CLASSIFICATION



HOW TO ASSESS

1. Careful history and physical examination (VOLUME STATUS)

1. Measure PLASMA OSMOLALITY

• NORMAL : 280-295 mOsm/kg



HOW TO ASSESS
1. Assess volume status

HYPERVOLEMIC

CKD,CHF,cirrhosis,nephrotic

HYPOVOLEMIC

Renal/ extrarenal sodium loss

EUVOLEMIC

Physcogenic, SIADH



WHAT DOES THE HEART 
FAILURE GUIDELINE SAYS.....





Vasopressin receptor 
antagonists





INDICATION

Indicated for the treatment of clinically significant hypervolemic 

and euvolemic hyponatremia (serum sodium <125 mEq/L or less 

marked hyponatremia that is symptomatic and has resisted 

correction with fluid restriction), including patients with heart 

failure, cirrhosis, and Syndrome of Inappropriate Antidiuretic 

Hormone (SIADH)

Indicated for volume overload in heart failure when adequate 

response is not obtained with other diuretics (e.g., loop diuretics)

Indicated for the treatment of adult patients with hyponatraemia 

secondary to syndrome of inappropriate antidiuretic hormone 

secretion (SIADH)



EVEREST
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HOW TO USE

• START

• Start 15 mg od

• Can be increased at intervals of ≥ 24 hours, 
to a maximum of 60 mg/day as tolerated1

• MONITORING

• Discontinued if too rapid rise in serum sodium (> 12 
mmol/l per 24 hours) and administration of 
hypotonic fluid considered

• Monitored closely, in severe renal failure or severe 
hepatic impairment



Adverse event profile

1. Samsca Summary of Product Characteristics. 2009.

System organ class Frequency

Metabolism and nutrition disorders
Common: polydipsia, dehydration, 
hyperkalaemia, hyperglycaemia, 
decreased appetite 

Nervous system disorders Uncommon: dysgeusia 

Vascular disorders Common: orthostatic hypotension 

Gastrointestinal disorders
Very common: nausea
Common: constipation, dry mouth

Skin and subcutaneous tissue 
disorders

Common: ecchymosis, pruritus

Renal and urinary disorders Common: pollakiuria, polyuria

General disorders and administration 
site conditions 

Very common: thirst 
Common: asthenia, pyrexia 

Investigations Common: increased blood creatinine 
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CONTRAINDICATIONS

• Hypersensitivity 

• Anuria 

• Volume depletion

• Hypovolaemic hyponatraemia

• Hypernatraemia

• Patients who cannot perceive thirst

• Pregnancy

• Breastfeeding

WARNINGS

Urgent need to raise serum [Na+] acutely 

Urinary outflow obstruction

Diabetes mellitus

1. Samsca Summary of Product Characteristics. 2009.
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A 73 yo male admitted with 
weakness and fatigued for 
approximately one month

 Ramipril 5mg BID, Metoprolol 
50mg BID, Furosemide 40mg BID, 
Warfarin 6mg daily

 T 37.5, BP 128/68 HR 80 
(irregular), RR 16, SaO2 95% 

 RESP  no crackles or wheezes

 CVS: JVP 6

 S1/S2 present, no S3/S4

 3+ pitting edema bilaterally to 
sacrum

A 47 yo male admitted with pain in 
suprapubic area  approximately 
one month. Pts with history of 
hypertension treated with 
Lisinopril 1x10 mg and Bisporolol 
1x2,5 mg

BP 140/90 HR 80  RR 12, SaO2 99% 

RESP  no crackles or wheezes

S1/S2 present, no S3/S4

No edema

Renal panel: Na 104 mmol/L, K 4,6 
mmol/L, Cr 69 umol/L, Cr 5,9, 
Urea 197

Diuretics

Fluid restriction

Tolvaptan

Dialysis

Remove the stone





• VARIOUS DEFINITION :

• Persistent congestion despite adequate diuretic doses

• Diminished natriuretic response to repeated diuretic doses

• Daily furosemide doses > 80 mg[1]

• Furosemide doses 160-240 mg/day or on continuous drip or
on optimal therapeutic combination of other diuretic agents[2]





 REVERSIBLE CAUSE 

 Increase sodium intake

 NSAID

 BRAKING PHENOMENON

 Hemodynamic changes at the glomerulus

 Adaptive changes in the dista nephron

 Partially mediated by RAS and SSS activation

Hypertrophy of distal convoluted tubule increase Sodium reabsorption

1) Brater DC. N Engl J Med. 1998 Aug 6. 339(6):387-95.

MECHANISM



1. Check compliance and fluid intake

2. Increase dose

3. Long acting loop diuretics

4. Empty stomach

Change to intravenousContinuous infusion

Prevent post diuretic sodium retention

Higher doses of loop diuretic

Ototoxicity

Increase RAS & SNS activationDefficiency of thiaminReduce RAS & SNS activity

Reduce side effects

Strategy for treating diuretic RESISTANCE



Combination with other diuretics

Thiazide (50-100 mg/day) or thiazide like (metolazone 10 mg/day))

Renal dose dopaminAVP antagonist Ultrafiltration

Aldosteron antagonist











Diuretic Resistance

1. Compensatory Mechanisms (RAAS, SNS)

2. Failure to reach tubular site of action

a - Decreased G.I. absorption

b - Decreased secretion into tubular lumen

(e.g. uremia, decreased kidney perfusion)

c - Decreased availability in tubular lumen

(e.g. nephrotic syndrome)

1. Interference by other drugs (e.g. NSAID’s)

2. Tubular adaptation (chronic Loop diuretic use)



Basic and Clinical Pharmacology, 8th ed. McGraw Hill, 2001.







• Hyponatremia in heart failure is a hypervolemia 
hyponatremia (dilutional hyponatremia)

• Hypertonic saline and isotonic saline are 
contraindicatd in heart failure setting

• AVP antagonist is effective in reducing plasma 
overload Penggunaan antagonis AVP yang bersifat 
aquareik terbukti efektif meningkatkan diuresis 
tanpa kehilangan narium

SUMMARY



TREAT THE PATIENT, NOT THE NUMBER

Thank You


