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Introduction 

• Thiazides induce natriuresis and subsequently increased water excretion 
by inhibiting the NCC channel in the distal convoluted tubule  

• FDA approved indications for Thiazide diuretics include hypertension 
and edema

• Often prescribed (off-label) for prevention of kidney stones 

• Sometimes used (off-label) to increase bone mass/mineralization in 
patients with hypercalciuria and bone loss 



    Renal Physiology 



Clin J Am Soc Nephrol 9: 2147–2163, December, 2014

Renal physiology – mechanism of action 



Brenner and Rector’s the Kidney, 11th Edition. © 2020 by Elsevier, Inc.  Chapter 3, pages: 80-114 

Comprehensive Clinical Nephrology, 7th Edition. © 2024 by Elsevier, Inc. Chapter 1, pages: 1-12

Renal physiology – hypocalciuria 



Clin J Am Soc Nephrol 9: 1974–1986, November, 2014

Renal physiology – Loop of Henle 



    Nephrolithiasis  



Evidence of benefit – hypercalciuria 
- Double-blind randomized trial using Chlorthalidone (42 patients) or Magnesium Hydroxide (51 patients) or Placebo (31 

patients) 
- All patients had some degree of hypercalciuria 

J. Urol., 139: 679-684, 1988



Evidence of benefit – hypercalciuria 
- Double-blind randomized study of 50 stone formers
- 25mg of Hydrochlorothiazide vs placebo  

Acta Med Scand 1984; 215: 383-389



Evidence of benefit – hypercalciuria 

Clin J Am Soc Nephrol 5: 1893–1903, 2010



Controversial evidence – hypercalciuria 

- Randomized placebo controlled trial 
- 416 patients with recurrent stone disease
- Placebo vs Hydrochlorothiazide (12.5mg, 25mg and 50mg dose)
- 3 year follow up period
- Primary end point: composite of symptomatic or radiologic stone 

recurrence 



Controversial evidence – hypercalciuria 

NA Dhayat et al. N Engl J Med 2023;388:781-791



Controversial evidence – hypercalciuria 

NA Dhayat et al. N Engl J Med 2023;388:781-791



Controversial evidence – hypercalciuria 

NA Dhayat et al. N Engl J Med 2023;388:781-791



Controversial evidence – hypercalciuria 
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Controversial evidence – hypercalciuria 

NA Dhayat et al. N Engl J Med 2023;388:781-791



Controversial evidence – hypercalciuria 

NA Dhayat et al. N Engl J Med 2023;388:781-791



Summary of the NEJM study
• Hydrochlorothiazide is shorter acting then Chlorthalidone which could have reduced 

the effectiveness of the drug and hence effected the primary analysis (symptomatic 
stones or radiographic evidence of stone recurrence)

• The secondary endpoint (radiological stone recurrence) was lower for the thiazide 
groups compared to placebo

• Symptomatic stones could have been from stones that formed before participants 
were started on the thiazide 

• Urine sodium was very high in the treatment group even after 3 years of treatment 
which likely reduced the efficacy of the thiazide 

• Duration of study was only 3 years, could take longer to show significant benefit 



Hypertension and Kidney Disease 



Evidence – hypertension 

- Placebo controlled randomized trial 
- 160 patients with CKD stage 4 and hypertension
- Chlorthalidone: started at 12.5mg increased every 4 weeks to maximum dose of 50mg daily
- Primary outcome: Change in blood pressure at 12 weeks   



Evidence – hypertension 

Agarwal et al N Engl J Med 2021;385:2507-19



Agarwal et al N Engl J Med 2021;385:2507-19

Evidence – hypertension 



Evidence – hypertension 

Clin J Am Soc Nephrol 5: 1893–1903, 2010



Evidence – hypertension 

Clin J Am Soc Nephrol 5: 1893–1903, 2010



Evidence – hypertension 

Clin J Am Soc Nephrol 5: 1893–1903, 2010



Guidelines   



“For CV disease prevention in those with high BP, unless there is a strong indication 
for 1 specific class, it seems reasonable to begin with 1 or more drugs among ACEi or 
ARB, CCB, and thiazide-like diuretic"

Kidney International (2021) 99, S1–S87

Guidelines – Hypertension  



Guidelines – Nephrolithiasis 

“Pharmacologic Therapies 14. Clinicians should 
offer thiazide diuretics to patients with high or 
relatively high urine calcium and recurrent 
calcium stones. (Standard; Evidence Strength: 
Grade B)”



Summary

• Thiazides cause increased urine sodium and water loss 

• The loss of sodium and water result in lower blood pressure and 
treatment of edema 

• Thiazides likely induce a state of intravascular volume depletion which 
causes an increase in proximal tubule calcium uptake and hence 
reduce urine calcium excretion leading to a reduced risk for recurrent 
nephrolithiasis 



                           Thank you for your attention
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