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Knepper et al., N Engl J Med 2015
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Heat-related hyponatremia

Issa et al., J Am Soc Nephrol 2025

Cases of severe hyponatremia per 1 million person-days
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Case of acute hyponatremia

• Natural healer for ayahuasca ceremony

• Also drank 8 liters of water

• Glasgow Coma Scale: E1M3V1

• Plasma sodium 110 mmol/L



Hypertonic saline: slow continuous infusion 
vs. rapid intermittent bolus

Serum sodium Overcorrection

Baek et al., JAMA Intern Med 2020



Hyponatremia: diagnostic approach
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Treatment of the syndrome of 
inappropriate antidiuresis

Rosner et al., J Am Soc Nephrol 2025

Emerging treatment options

Clinically tested

• SGLT2 inhibitors

• Protein supplementation

Experimental

• Apelin-17 analog

• Mambaquaretin toxin

• Urea transporter A1 inhibitor
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Matsueda et al., ATVB 2024

Experimental hyponatremia causes 
vascular calcification, NETosis and thrombosis

Mouse aortic rings Lung

Inoue et al., PNAS USA 2024



JAMA Intern Med 2024

Correction rates and outcomes



Sterns & Rondon-Berrios, Am J Kidney Dis 2025

Potential confounders in associations 
plasma sodium correction rates and mortality



Hospitalized patients

plasma sodium < 130 mmol/L

Standard 

of care

Controlled

correction

Primary endpoint

30-day mortality or hospital readmission

n =  2,173 patients

Randomize

Refardt et al., ASN Kidney Week 2024; manuscript under review

Hyponatremia Intervention Trial (HIT)

Mirjam 

Christ-Crain
Julie

Refardt



Probability of reaching normonatremia

Primary endpoint: intervention 20.8% vs. control 22.1%.

Normonatremia at discharge: 25% lower chance of endpoint.

Refardt et al., ASN Kidney Week 2024; manuscript under review

Probability of reaching endpoint

Hyponatremia Intervention Trial (HIT)



Osmotic demyelination syndrome



Balaini et al., QJM 2023

Plasma Na+ 106 to 138 mmol/L in 3 days

55 year-old man on thiazides43 year-old man with AVP deficiency

Plasma Na+ 112 to 128 mmol/L in 13 hours

Osmotic demyelination syndrome
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Proactive (desmopressin clamp)

Desmopressin 2-4 g every 6-8 h 

+ 3% NaCl

Reactive 

Desmopressin 2-4 g every 6-8 h

Rescue (relowering) 

Desmopressin 2-4 g every 6-8 h 

+ D5W 3 mL/kg/h

Rondon Berrios and Sterns, Am J Kidney Dis 2021

Limit

Preventing or treating overcorrection



Beckmann, Hoorn et al., Best Pract Clin Res Endocrinol Metab 2025

Thiazide-induced hyponatremia

Free water excretion ↓

Thiazide diuretics

Hyponatremia AVP ↓

PGE2 ↑Water 

intake ↑

NAPE-PLD

Anandamide ↑ Intracellular 

solute depletion

Urinary dilution 

capacity ↓



32 year-old female is referred for unexplained hypernatremia: 

Plasma Na+ 151, urine Na+ 104 mmol/L, urine osmolality 740 mOsm/kg

Hiyama et al., 

Brain Pathol 2016

Hypernatremia

AVP deficiency without thirst (adipsic diabetes insipidus) 

due to autoantibodies against the subfornical organ

* * *



Diagnostic approach to hypernatremia

Warren, Hoorn, Kettriz, Comprehensive Clinical Nephrology 2026



Treatment of hypernatremia

Warren, Hoorn, Kettriz, Comprehensive Clinical Nephrology 2026
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2026 ESA-ERA hyponatremia guideline



In memory of Mitchell Halperin

1937 – 2025



Thank you!
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