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Introduction

✓Nephrolithiasis describes a syndrome characterized by the 

development of solid crystalline masses within the urinary space 

of the kidney.

✓Predisposing factors can be genetic, metabolic, & environmental. 

✓Nephrolithiasis is now recognized as a marker for systemic 

disease & a predictor of metabolic & CV complications.
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The Medical Community’s Perspective on 
Nephrolithiasis
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Chronic medical condition 

requiring long-term surveillance 

& management

Primarily urologic illness 



Epidemiology

✓Nephrolithiasis is common, affecting approximately 

1 in 11 people in the US. 

✓By age 70, 19.1% of men & 9.4% of women report 

ever having a kidney stone.
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Epidemiology

✓The M/F ratio has decreased from 3:1 to about 2:1 in the past 

2 decades, attributed to an increasing prevalence of obesity. 

✓Obesity & DM are strongly associated with a history of 

kidney stones in multivariate models, particularly for women.

6Shastri S. AJKI. 2023



Epidemiology
✓Nephrolithiasis has been associated with significant 
morbidity beyond the urologic system including: 
•CKD

•Cardiovascular disease
• HTN 

• Possibly increased carotid wall thickness

• MI

•Reduced BMD & fractures 
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Epidemiology
✓The risk of stone recurrence: 50% in 5-10 ys & 75% in 20 ys. 

✓Risk factors for recurrent stones:
• Multiple prior stone episodes

• Younger age of onset

• Male gender

• FH of kidney stones

• Higher BMI

• Presence of ≥ 2 stones across both kidneys, the presence of stones in 
the renal pelvis or lower kidney pole

• A stone composition consisting of uric acid, struvite, or brushite 
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Epidemiology

✓The online Recurrence of Kidney Stone (ROKS) 

nomogram estimates the risk of recurrence at 

varying time points in symptomatic stone-formers 

using baseline characteristics.
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Diagnosis



Diagnosis: Detailed history 

• Age at the first episode

• Number of stones

• Bilateral or unilateral stones

• Frequency of stone formation

• Type of stone 

• Type & number of surgical interventions

• Family Hx of stone disease

• Any associated infections 

• Detailed dietary habits

• Certain medications
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Medications associated with stone formation
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Diagnosis: PE 

• Except during an acute episode of stone passing, most 

patients will have a normal PE.

• PE may sometimes reveal findings of systemic condition 

such as presence of tophi in patients with hyperuricosuria & 

uric acid stones.
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Conditions that can mimic renal colic (DD)

✓Ectopic pregnancy in women

✓Bleeding within the kidney leading to formation of clots

✓Hemorrhagic cysts

✓Loin pain hematuria syndrome

✓Malingering
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Metabolic Evaluation

✓Blood tests

• FBS

• Lipid profile

• Na / K

• Ca (× 2-3 ) / P

• BUN / Cr 

• PTH

• Uric acid

• VBG

✓Urinalysis

✓Stone analysis

✓24 – hours urine collections (× 2-3)

• Volume /pH

• Cr 

• Na / K

• Ca / P

• Uric acid

• Oxalate

• Citrate

• Sulfate / Ammonium

• Mg

• Cystine

• Cl
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Interpreting 24-
Hour Urine 
Studies to 

Address Risk for 
Recurrent Stones
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Timing of collections

▪While the patient is on their usual diet 

▪Should not be measured immediately after the acute 

stone episode 

▪To wait at least 1 - 2 months after a stone event to obtain 

the collections
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Monitoring

Ultrasonography or KUB at 1 year, if  

negative, every 2 – 4 years thereafter 

depending upon the likelihood of  

recurrence



سوال

است؟فواصل آزمایشات در بیماران سنگ کلیه چقدر 
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است؟فواصل آزمایشات در بیماران سنگ کلیه چقدر 
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Flow diagram on detection 
by whole exome 

sequencing of causative 
monogenic mutations in 
30% nephrolithiasis or 

nephrocalcinosis or both 
(NL/NC) genes in 51 
families with NL/NC

Daga A. KI.2018



Conclusion

We established WES as an efficient approach toward 

a molecular genetic diagnosis in individuals with 

nephrolithiasis/nephrocalcinosis who manifest 

before age 25 years.
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Management



Urologic consultation

1. AKI

2. Anuria

3. Sepsis with an obstructive stone 

4. Stones > 10 mm

5. Failure of conservative management

6. Presence of anatomic abnormalities that would prevent 
passage of the stone 
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Lifestyle Modificaion

✓The most important lifestyle modification is to increase fluid 
intake to guarantee diuresis of 2 to 2.5 L/d & a urine SG < 
1.010. 

✓Fluids should be consumed throughout the day & should consist 
of beverages with a neutral pH. 

✓The diet should be with normal Ca content (1.0 to 1.2 g/d) & 
limited Nacl (4 to 5 g/d) & animal pr (0.8 to 1.0 g/kg/d). 

✓Normal body weight through dietary modification & increased 
physical activity. 
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Tips to Reduce Your Sodium Intake

✓Adults should aim to consume < 2.3 gr/d

✓One teaspoon of table salt has 2.3 g of sodium

✓Check the %DV for Na on the Nutrition Facts label 

found on many foods. 

✓Low in Na is ≤ 5%, & high in Na is ≥ 20%.
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Medications

1. K citrate

2. Hydrochlorothiazide

3. Allopurinol

4. Vitamin B
6

5. …..
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Potassium citrate

✓Dose:10 - 20 mEq bid – tid

✓Titrate dose to achieve urinary citrate 320-640 mg/day & 
urinary pH 6.0-7.0 (maximum dose 100 mEq/day)

✓Administer dose with meals or within 30 minutes after meals or 
bedtime snack

✓Contraindications:
• Hypersensitivity, hyperkalemia, Addison's disease, anuria, 

uncontrolled DM, acute dehydration, adrenal insufficiency, renal 
insufficiency (GFR <0.7ml/kg/min),…
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Overview of K.Citrate Administration in Different 
Types of Calculi

37Shadman A. IJKD. 2017
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Lit control pH up
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Lit control pH balance
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گیاه سنگ عصاره هر بسته پودر ✓
 mg 300: نیروریشکن یا فیلانتوس 

میلی گرم ۵شده بر مبنای استاندارد 
پلی فنل در هر ساشه

mg 300: خرسگیاه انگور عصاره ✓

✓ 2181 mg  سیتراتمنیزیم پودر
✓ 4561 mg  سیتراتپتاسیم پودر
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Methods
✓In this double-blind trial, we randomly assigned patients with recurrent 

ca containing kidney stones to receive hydrochlorothiazide at a dose of 

12.5 mg, 25 mg, or 50 mg once daily or placebo once daily. 

✓The main objective was to investigate the dose–response effect for the 

primary end point, a composite of symptomatic or radiologic recurrence 

of kidney stones. 

✓Safety was also assessed.
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Results
✓In all, 416 patients underwent randomization and were followed 

for a median of 2.9 ys. 

✓A primary end-point event occurred in:

• 60 of 102 patients (59%) in the placebo group

• 62 of 105 patients (59%) in the 12.5-mg hydrochlorothiazide group

• 61 of 108 patients (56%) in the 25-mg  hyd. group

• 49 of 101 patients (49%) in the 50-mg hyd. group.

✓There was no relation between the hydrochlorothiazide dose & 
the occurrence of a primary end-point event (P=0.66).
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Conclusion

✓Among patients with recurrent kidney stones, the 

incidence of recurrence did not appear to differ 

substantially among patients receiving hydrochlorothiazide 

once daily at a dose of 12.5 mg, 25 mg, or 50 mg or 

placebo once daily.
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Are thiazides useless in preventing kidney stone 
recurrence?

1. At randomization, half of the participants in NOSTONE 
exhibited a urine Na output 168 mmol/24 hs (equivalent to daily 
NaCl intake of approximately 9 g/24 hs), indicating very poor 
dietary control. 

2. Poor dietary control persisted throughout F/U with mean urine 
output remaining < 2.15 liters/24 hs & mean urine Na excretion 
>181 mmol/24 hs.

3. Urine oxalate excretion was also relatively high during the F/U 
period.
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Are thiazides useless in preventing 
kidney stone recurrence?

✓Indeed, thiazide diuretics are generally recommended as 

second-line therapy after dietary control which includes:

• Increased water intake of > 2.5 liters/d

• The reduction of salt

51Brazier F. KI. 2023



Conclusion

✓The NOSTONE trial provides:

• Hydrochlorothiazide is ineffective at reducing the recurrence of 

symptomatic kidney stones at 3 ys in the absence of dietary control 

including abundant water intake & reduced dietary Na. 

• However, additional studies are required to conclude that 

hydrochlorothiazide is a useless therapy for kidney stone recurrence

52Brazier F. KI. 2023



Clinical Follow-up

✓Annual clinical visit

1. Medical history

2. PE

3. Laboratory examination for full serum chemistries & urine 

profiles

4. Ultrasonography

53Sakhaee K. J Clin Endoc Metab. 2012
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Probable 
risk 

factors of 
kidney 
stone
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Characteristics 
of the 

Included 
Studies

Shahidi Sh. IJKD. 2022



Summary of Biochemical Disorders in the Included 
Studies 
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Case 1

✓A 55-year-old female with no prior medical history except 
recurrent kidney stones, 5 over the lifetime. Last stone 
composition was 90% CaOx & 10% CaP.

✓Her BP is 110/75. Prior to meeting you, she completed 2 24-
hour urine collections.

60Megan L. Adv in Kidney Disease and Health 2024



Case 1

What is the best next step in the management of this patient? 

A. No therapy or changes in diet 

B. Recommend low calcium diet 

C. Recommend low sodium diet 

D. Recommend starting hydrochlorothiazide 12.5 mg daily 

E. Increase fluid intake

61Megan L. Adv in Kidney Disease and Health 2024
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Relationship of 
urine Ca & urine 
Na by stone 
former status. 

Megan L. Adv in Kidney Disease and Health 2024



✓A 48-year-old female with a past medical history notable for 
HTN & migraine headaches, both of which have been well 
controlled. 

✓Her medications: include hydrochlorothiazide 12.5 mg daily & 
topiramate 50 mg twice daily. Over the last 5 years, she has had 
3 episodes of renal colic, one requiring surgical intervention. 
Her stone composition was 100% CaP. 
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Case 2



What is the next best step in management? 

A. Start potassium citrate 20 meq 3 times daily. 

B. Increase fluid intake to facilitate urine volume of at least 3L/day. 

C. Increase hydrochlorothiazide to 25 mg/d. 

D. Decrease dietary sodium intake to ,2300 mg/d. 

E. Confer with neurology regarding alternate therapeutic options so 
topiramate can be discontinued.

65
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CAIs

✓CAIs such as acetazolamide, topiramate, & zonisamide are 

commonly used in the management of obesity, migraines, 

intracranial hypertension, altitude sickness, & epilepsy & are 

associated with increased risk of CaP stones, with up to 10% of 

long-term users affected.

✓Ophthalmic use of CAIs for management of glaucoma has also 

been implicated in CaP stone formation.

66



Take-Home Message

1. Nephrolithiasis is a common problem that is increasing in 
prevalence & is associated with significant morbidity.

2. Although urinary supersaturation is a necessary substrate for 
stone formation, it is not sufficient. 

3. Local & systemic factors interact with supersaturated solutes 
to cause stones. 

4. These systemic factors can have important consequences 
beyond the urologic system, including adverse effects on bone 
& cardiovascular health. 

67Shastri S. AJKI. 2023



Take-Home Message

5. Kidney stones are preventable. 

6. A complete workup is crucial to identifying an individual 
patient’s stone risk & developing a tailored prevention 
strategy, which can include lifestyle & dietary changes as 
well as medications. 

7. Prevention of nephrolithiasis is fundamental to reducing 
the acute & chronic morbidity associated with kidney stones.

68Megan L. Adv in Kidney Disease and Health 2024
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