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Well Sir, it may not be renal stones after 
all.



Presenting features

• Haematuria in 60%

• Vomiting in 22%

• Abdominal pain 55%

• Presenting UTI 44%

• Mean Ht and wt 30th C.

• 16% asymptomatic



Age / sex distribution of renal stones
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Risk factors in history

• Family history
1st degree relatives 19%
1st or 2nd degree relatives combined 38%

• Prematurity
15% < 37 weeks

• Immobility
10%

• PMH UTI
46%

• Drugs
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AETIOLOGY

• Infective

• Metabolic

• Unknown



Risk factors- Bilateral stones
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Underlying changing aetiologies of renal stones

1993-2015
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UREA Ammonia

Magnesium Phosphate
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Hypercalciuria

• Idiopathic hypercalciuria

• Hypercalcaemia

• Drug related

• Diet (Ketogenic)

• Syndromes Dents, Michaelis- Manz, 
dRTA, pRTA



Treatment

• Increased fluid intake

• Dietary Ca restriction not necessary

• Low Na high K diet may help

• Thiazide diuretic



AETIOLOGY

• Infective

• Metabolic

• Unknown

Monogenic conditions











Cystinuria
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Treatment

• Surgical

• Increase fluid intake

• Alkalinise urine (pH >7.5)

• Chelate D-Penicillamine
2-mercaptopropionylglycine 

(MPG)
Captopril

• Screen sibs







CELLS



Background

Ni L, et al. (2013) Generation of a human proximal 

tubular cell line. Journal of the American Society 

of Nephrology 24(8):1209-1214.



Preparation of Urinary Cells

50ml Urine 

Sample
Washed & 

isolated

Grown in 

flasks and 

dishes



x20

10 

days



N-Aminopeptidase /CD13 Aquaporin-1 

Immunofluorescence for  kidney markers

mouse IgG 

control

rabbit IgG controlMerged



Genetic reconstitution of BAT and rBAT into PTC 
Wild type v mutants!!



Functional cystine uptake into cells



Mapping cell surface location of transporters
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Towards a high throughput system



Compound screen



Been done before…….

Ivacaftor



AETIOLOGY

• Infective

• Metabolic

• Unknown

Monogenic conditions
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Enzyme deficiency in the liver 
targets the kidneys  

AGT enzyme 
defect in the 
liver  →  →  

oxalate  
production

Kidneys 
normally excrete 
oxalate 

Oxalate deposits in kidneys forming stones + 
calcification within the kidney (nephrocalcinosis) 

resulting in kidney failure 

13



Consequences of PH1

Oxalate crystals on fundoscopy and 
in retina on post mortem

Female aged 9 years with calcification of  
kidneys, marked osteopoenia. Pin in 
femoral neck following fracture. 
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Consequences of PH1

Endomyocardial biopsy right ventricle

Giant cell 
with 
crystals

F Mookadam et al: Circ J 2010; 74: 2403 – 2409

CR Lagies et al: Circ Heart Fail 2013;6: e45-7

Cardiac echo showing increased 
wall thickness
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Courtesy of  S Arampatzis, D Fuster
University Hospital of Bern, Switzerland

Gangrene of 
fingers with 
osteolysis in 
secondary 
oxalosis

Index and middle finger

Consequences of PH1

Livedo reticularis of skin

32



Hepatocyte:

Glyoxylate accumulates due to 
AGT deficiency

Glycoxylate  oxalate by LDH

Oxalate = insoluble

Primarily excreted by kidneys

Crystallises in renal tubules

When eGFR <40  systemic 

oxalosis occurs

Oxalate deposits in bone / blood 
vessels………

PH1: AGXT gene

PH2: chromosome 
9

PH3: 
chromosome 10

Pyridoxine 
co-factor





Primary Hyperoxaluria

• Fluids. 

• Citrate.

• Pyridoxine for SOME type 1.

• Surgical intervention as necessary.

• Definitive treatment is combined liver 
kidney transplant.
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Clinically Proven Approach with Transformational Potential

RNAi Therapeutics: New Class of Innovative Medicines

Potent and durable mechanism of action

Product engine for sustainable pipeline

Nobel Prize-winning science

Silence any gene in genome

Now commercial



Hepatocyte:

Glyoxylate accumulates due to 
AGT deficiency

Glycoxylate  oxalate by LDH

Oxalate = insoluble

Primarily excreted by kidneys

Crystallises in renal tubules

When eGFR <40  systemic 

oxalosis occurs

Oxalate deposits in bone / blood 
vessels………

PH1: AGXT gene

PH2: chromosome 
9

PH3: 
chromosome 10

Pyridoxine 
co-factor



53

Lumasiran Therapeutic Hypothesis

Knockdown of Liver GO Enzyme to Reduce Oxalate

Glyoxylate

Glycine

Glycine

Oxalate
Glycolate

AGT DAO

GO
GO

Peroxisome

Healthy Volunteer

Glyoxylate

Oxalate

Glycolate

Primary Hyperoxaluria       
Type 1 Patient

PH1 Patient Treated 
with Lumasiran
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Lumasiran Phase 1/2 Study Initial Results*

Mean maximal reduction in urinary oxalate of 64% relative to baseline 

after lumasiran dosing in patients in Cohorts 1-3 (n=12)

• Mean 63% urinary oxalate reduction relative to baseline observed at day 85 (n=9†)

Pharmacodynamics: Part B (Patients with PH1) 

*Data as of: March 29, 2018; Only data points with at least 3 contributing patients are represented.
†Patients who completed the Study Day 85 visit and had a valid 24-hour urinary oxalate assessment
# Placebo patient in quarterly cohort had not yet reached Day 85 post lumasiran dosing
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Lumasiran Phase 1/2 Part A Study Results: Plasma Glycolate 

Levels in Healthy Volunteers

Dose-dependent increase in plasma glycolate levels in healthy 
volunteers after single dose of lumasiran1

• No reports of Serious Adverse Events

• Majority of AEs were mild or moderate; one severe AE, not related to study drug

• Most common treatment related AE reported was self-limited localized pain at injection site 
during drug administration (4 patients, 17%)

1. Milliner [Presented at IPNA 2016, Iguaçu, Brazil]

Treatment Group:

Placebo (N=8)

Lumasiran 0.3 mg/kg (N=6)

Lumasiran 1.0 mg/kg (N=6)

Lumasiran 3.0 mg/kg (N=6)

Lumasiran 6.0 mg/kg (N=6)

Upper Limit 

of Normal



High cellular turn over states

Lesch-Nyhan syndrome



Uric acid stones - treatment

• Increased fluid intake

• Alkalinise the urine

• Allopurinol





Treatment

• High fluid intake

• Low purine diet

• Alkalinisation does not effect solubility

• NB LOW URIC ACID LEVELS IN SERUM 
AND URINE.



Investigations
• KUB X-ray

• Renal USS

• Urine

Ca:Cr , Ox:Cr , Urate:Cr, Citrate:Cr ratio

Cystine chromatography. 2nd void screen. X 3 

• Blood

Na, K, Urea, Cr, HCO3, urate, Ca, Mg, 
albumin and alkaline phosphatase. Vit D and 
PTH may be necessary as 2nd line

• Stone

Should be sent to biochem  Middlesex



• Involve surgical team early especially if 
obstruction.

Never forget!



Take home messages

• Renal stones in children commonly 
metabolic 

• Always perform a metabolic stone 
screen

• Remember Cystinuria and Primary 
Hyperoxaluria

• New potentially exciting therapies on 
the horizion



Thank you and any questions?


