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Introduction

Hyponatremia, [Na] < 135 mmol/L, most common electrolyte 
disorder in hospitalized patients

Often asymptomatic

Symptoms of increased ICP if severe or acute

Water balance disorder
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Euvolomic Hyponatremia

SIAD: Syndrome of inappropriate 
antidiuresis

SIADH: Syndrome of 
inappropriate antidiuretic hormone

NSIAD: Nephrogenic syndrome 
of inappropriate antidiuresis
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Etiology of SIAD

Malignancies

Pulmonary diseases

Disorders of the CNS

Drugs
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Major drugs causing hyponatremia

AVP Analogs

Anticancer Chemotherapeutic Agents

Psychotropic Agents

Thiazide diuretics
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AVP Analogs

Desmopressin

Oxytocin
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Desmopressin

Used for: 
• Diabetes insipidus

• Nocturnal polyuria in elderly

Greater antidiuretic effect:
• Longer half-life

• Selective binding to V2R

desmopressin-induced hyponatremia: 7.6% in adults with nocturia
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Oxytocin
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Oxytocin

Water intoxication as 
differential diagnosis 
of obstetrical patients 
with convulsions and 
coma.
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Chemotherapeutic Agents

Vincristine, Vinblastine

Cisplatin, carboplatin

Cyclophosphamide

Ifosfamide
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Vincristine

Case reports of hyponatremia following vincristine

SIADH: direct toxic effect of vincristine on neurohypophysis
and the hypothalamic system
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Cisplatin

Rare cases of hyponatremia via increasing plasma AVP levels

|Cisplatin nephrotoxicity: renal salt wasting and hypovolemic
hyponatremia
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Cyclophosphamide

Plasma AVP concentration not elevated following IV 
cyclophosphamide

Antidiuresis occur in patients with central DI

Excluding the possibility of SIADH
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Cyclophosphamide

In the absence of vasopressin 
stimulation, 4-HC increased:

• cAMP production

• AQP2 protein and mRNA expression, 

• V2R mRNA expression

V2R-mediated NSIAD
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Ifosfamide

Elevated plasma AVP levels in few cases of ifosfamide induced 
hyponatremia

SIADH underlies ifosfamide-induced hyponatremia
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Psychotropic Agents

• Antipsychotics

• Antidepressants

• Anticonvulsants
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Psychotropic Agents

Plasma AVP levels not increased

Diagnosis of SIAD is more appropriate

Psychotropic agents act as V2R agonists to induce nephrogenic

antidiuresis

NSIAD
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Antipsychotics

Haloperidol: V2R agonist in the kidney 

 accelerating AQP2 transcription

AQP2 dephosphorylation at S261

AQP2 upregulation
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Antipsychotics

Antipsychotic-induced hyponatremia: 
• NSIAD

• Primary polydipsia

Association between antipsychotic therapy and hospitalization 
due to hyponatremia

The association was stronger for first-generation antipsychotics 
than secondgeneration
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Antidepressants

SSRI

SNRI

TCA

MAO Inh

mirtazapine
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Antidepressants

highest risk of hyponatremia with:
• SSRI
• SNRI

Most common SSRI:
• fluoxetine
• Paroxetine
• Sertraline

most important risk factors:
• Older age
• concomitant use of diuretics

Hyponatremia within the few weeks of drug administration

serum sodium level normalized within 2 weeks of drug withdrawal
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Antidepressants

Sertraline upregulates AQP2 by 
inducing V2R-cAMP-PKA 
signaling.

Sertraline as a V2R agonist

NSIAD

Antidiuretic effect of sertraline: 
reduced number of wet episodes in 
enuresis
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Anticonvulsants

Carbamazepine

Oxcarbazepine: more associated with hyponatremia

risk of hyponatremia is increased in:

• older adults

• use other medications causing hyponatremia

• higher carbamazepine doses

• serum carbamazepine levels

• lower initial serum sodium concentration
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Anticonvulsants

V2R stimulation without 
evidence of the increased 

release of endogenous AVP
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Thiazides

5-fold risk for any degree of hyponatremia

8-fold risk of severe hyponatremia (Na ≤ 125 mmol/L)

The 2 major electrolyte abnormalities associated with thiazides:

• hypokalemia : 

• universal effect of thiazides

• dose dependent

• Hyponatremia: 

• in minority of susceptible individuals

• conflicting results about dose-dependency

More patients may develop frank hyponatremia (Na < 135 mmol/L) than frank hypokalemia (K< 

3.5 mmol/L).
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Electrolyte abnormalities 
of thiazides
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Thiazide Associated Hyponatremia

euvolemic patient

receiving a thiazide

hyponatremia
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Thiazide Induced Hyponatremia

Euvolemia by clinical assessment

Improvement following cessation of thiazide treatment (by 3 mEq/L in 
1 d or 5 mEq/L in 2 d)

No significant improvement before cessation of thiazide use (unless 
specifically treated, eg, with 3% saline solution, urea, or a vaptan)

No recurrence after resolution in the absence of a thiazide
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Epidemiologic Features of TAH
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Clinical Features of TAH
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Which thiazides?
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Lab Features of TAH
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Pathophysiology of TAH

Excessive Water Intake

Impaired Free Water Excretion

Solute Depletion

Osmotic Inactivation of Cations
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Excessive Water Intake

More modest fluid intake in 
patients with TAH

Rechallenge of thiazide in 
patients with a history of TAH:
• Polydipsia

• weight gain
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Impaired Free-Water Excretion
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Impaired free water generation

Volume depletion by thiazide:
• Reduced GFR

• Enhanced proximal tubule reabsorption

Reduced distal 
delivery of filtrate
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Impaired maximal urine dilution

The osmolarity of fluid entering the 
DCT: 100-150mOsm/L

NCC-mediated sodium reabsorption in 
DCT:maximally dilute urine: 
50mOsm/L

Thiazides prevents reduction of urine 
osmolarity from 100 -150 to 50 
mOsm/L
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Increased water permeability

If the sole mechanism for TAH was NCC inhibition: Uosm=150

higher urine osmolarity in TAH: 400
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Increased water permeability

ADH dependent: hemodynamic ADH release by volume 
depletion

ADH independent
• Increased luminal PGE

• enhanced production 

• reduced prostaglandin transporter activity

• Direct effect of thiazides on collecting duct permeability

• Increased medullary tonicity
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Role of PG in TAH
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Conclusion
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Thanks a lot for your 
attention


