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Research and you… 

• What are we trying to achieve?   

• How far have we got?  

• ....and how does this affect you?  



What are we trying to achieve?   
 

1. Understand severity of disease 

2. Identify individual stone formation risk 

3. Guide treatment 



1. Understanding disease severity 

“Monitoring of Urinary Amino Acid Levels: 

Improving our laboratory techniques” 



Challenges 

Monitoring: 

• Urinary cystine levels 

• Dependent on solubility 

 



Laboratory techniques 

Alternative technique: 

• Liquid Chromatography-Tandem Mass 
Spectrometry (LCMSMS) 

 

Urine Amino Acid measurement 
 

Current technique: 

• Ion Exchange Chromatography (IEC) 

 
 



Aims 

• Explore a potential new lab techniques for 

monitoring levels 

• Accuracy 

• Speed  



Methods 
 

14  patients  
 

 

IEC 
 

 

LCMSMS 
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Ion Exchange Chromotogram from a Cystinuria patient 

Methods 



Results 
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Results 
How does IEC compare to LCMSMS? 

IEC vs LCMSMS 
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Results 
Does alkalising samples improve results? 

IEC  
alkalised vs non-alkalised 
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Non-alk (umol/mmol Cr) 
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Conclusion 
 

 

 

 

 

• IEC vs LCMSMS: similar results  

• Alkalisation:  

• No proven benefit for majority 

• Possible benefit in supersaturation 

 

 



2. Identifying stone formation risk 
 

“Urinary pH monitoring in Cystinuria  

– How accurate are we?” 



 

Acidic urine 

• Lowers solubility  

• Increases precipitation  

• Increases stone formation  

 
 

 

Cystinuria and pH 



Alkalinisation of urine: 

• Preventing stone formation 

• Potassium citrate  

• Monitoring 

 

 

Role in Management 



Measuring pH 

Urine dipstick pH  

• Simple 

• Cost efficient 

• Widely used 

 



Choices, choices… 

 

Measuring pH 



• Compare readings with laboratory pH 
 

• Assess pH accuracy of five dipstick brands  

Aims 
 



Methods 

34 
Cystinuria 
patients 

Urine pH 
measurement 

Siemens  Roche Merck Simplex Phion 

Laboratory 
pH  

Comparison
s 



Results 

Mean difference 
(SD) 

Siemens  -0.14 (0.69) 
 

Roche  0.02 (0.79) 
 

Merck 0.02 (0.72) 
 

Phion 0.38 (0.64) 
 

Simplex 0.19 (0.69) 
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Results 

Difference 
compared 
to lab pH 

Siemens Roche Merck Phion Simplex 

% of patients with ph difference 

<1 85% 82% 88% 92% 91% 

1-2 15% 15% 9% 3% 3% 

>2 0 3% 3% 6% 6% 

How far did dipsticks deviate from lab results? 
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Results 

Siemens Roche Merck Phion Simplex 

Decisions 
match 

79%  85%  82% 79%  76%  

Undertreated 
(higher pH) 

15% 15% 12% 3%  9% 

Overtreated 
(lower pH) 

6% 0 6% 18% 15% 

Would pH differences between dipstick and lab value have  
changed management? 
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Conclusions 
 

• Reliable for majority 

• Variability between dipstick brands 

• Importance of pH diaries 

• Be aware when clinical doubt 

 

 

 



3. Guiding treatment 

• Evaluation of measured stone density in 

Cystinuria 



Challenges with cystine stones 

• Cystine stones  

– perceived as hard and difficult to fragment 



Non-invasive stone treatment 

• Extracorporeal 

shockwave lithotripsy 

(ESWL) 

– a non-invasive stone 

fragmentation 



ESWL: Limitations 

• Ideal for:  

– kidney stones 

– Soft, low density stones 

• Greater success at higher power 

– can cause tissue damage 



Current guidance 

• Limited data on cystine stone density Hounsfield 

units (HU).  



Aims 

• Determine cystine stone densities (HU) in a 

large series 

• Assess differences in density between genetic 

groups 

• Assess correlation between density and ESWL 

success 



Methods 

• Individuals from our cystinuria clinic database 

since 2008 

• Average stone density measured on CT 

• Correlated with genetic groups  

• Outcome of those treated with ESWL measured 

 



Measuring stone density 



Results 

• 55 cystinuria patients with urinary tract calculi on CT.  

• 33 males; 22 females 

• Age range 15-74 years 

• Site of stones:  6 ureteric, 49 renal 

• Median stone size 11 mm (range 2-45) 

• Median HU 577 (range 173-1338) 



Results 

Genetic groups: 

• No correlation with genotypes 

• SLC3A1 gene: median HU= 576 (Range 209-971) 

• SLC7A9 gene median HU = 500 (Range 173-1338) 

• No correlation with mutation sub-types  

 



ESWL and outcomes 

•  22/55 have received ESWL  

• 13/22 = successful (median HU=586, range 288-794) 

• 9/22 = unsuccessful (HU median=576, range 209-663) 

• No significant difference between HU and ESWL 

outcomes 

 



Conclusion 
• Wide variation in the HU of cystine stones 

• Identification of cystine stone composition by 

HU is not feasible 

• Genotype does not determine density 

• HU cannot be used to predict outcome of 

ESWL for cystine stones 

 



....and how does this affect you?  
 



Research and you.. 

• Ensuring accurate measurement 

• Reliably assess disease severity 

• Targeting monitoring of risk 

• Providing options for treatment 

 

 


