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A coronal view of 
the CT scan showing 

multiple stones in 
the RK & a stent in 

the LK
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Removal of > 100 

kidney stones via 
right PCNL
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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.
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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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Increased Risk for 

MI in Stone Formers

During a mean of 9 ys of 
f/u, stone formers had a 
38% (95% CI 7 - 77%) 
increased risk for MI, 
which remained at 31% 
(95% CI 2 -69%) after 
adjustment for CKD & 
other comorbidities.



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
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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
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Conclusion

We established WES as an efficient approach toward 

a molecular genetic diagnosis in individuals with 

nephrolithiasis/nephrocalcinosis who manifest 

before age 25 years.

21Daga A. KI.2018



22



Diagnostic approach 
to the care of the 

pediatric patient with 
nephrolithiasis &/or 

nephrocalcinosis
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Diagnostic 
evaluation & 

interpretation 
of laboratory 

profiles
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Interpreting 24-
Hour Urine 
Studies to 

Address Risk for 
Recurrent Stones
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Management



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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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
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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
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Clinical Follow-up

✓Annual clinical visit

1. Medical history

2. PE

3. Laboratory examination for full serum chemistries & urine 

profiles

4. Ultrasonography
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Overview of K.Citrate Administration in Different 
Types of Calculi
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Indication for Cystine-binding Thiol Drugs 

✓Cystine-binding thiol drugs should be prescribed in patients with:
• Large calculus burden

• Keep forming calculi on conservative treatment

• Fail to achieve the desirable urinary pH (7.0 to 7.5) on medical treatment

• Fail to lower urine cystine concentration < 243 mg/L 

• Persistent cystine crystals in urinalysis despite conservative management.

✓ Tiopronin is preferred over D-penicillamine due to fewer adverse 
events & possibly more effectiveness.
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Probable 
risk 

factors of 
kidney 
stone
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Characteristics 
of the 

Included 
Studies



Summary of Biochemical Disorders in the Included 
Studies 
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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. 
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Take-Home Message

5. Lowering supersaturation is a fundamental principal in 
management. 

6.  Additional interventions are tailored to the type of stone 
formed as well as the clinical context. 

7. Often a multidisciplinary approach led by nephrologists 
& urologists is needed for optimal management.
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Thanks for Your Attention 
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