
Non-cystinotic Fanconi syndrome

Francesco Emma

Division of Nephrology and Dialysis
.ŀƳōƛƴƻ DŜǎǴ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭΣ Lw//{ -

Rome, Italy

ERKNet



De Toni ɀDebre-Fanconi Syndrome

Á Fanconi G. Die nicht diabetischenGlykosurienund 
Hyperglykaemiendes aelteren Kindes. 
Jahrbuchfuer Kinderheilkunde1931; 133: 257ɀ300

Á de Toni G. Remarks on the relationship between renal 
rickets (renal dwarfism) and renal diabetes. Acta
Pediatrica1933; 16: 479ɀ484

Á DebreR, Marie J, CleretF et MessimyR. Rachitisme
tardif coexistant avec une Nephrite chronique et une
Glycosurie. Archive de Medicine des Enfants1934; 37: 
597ɀ606

Á Fanconi G. Der nephrotisch-glykosurischeZwergwuchs
mit hypophosphataemischerRachitis. Deutsche 
MedizinischeWochenschrift1936; 62: 1169ɀ1171

Renal glycosuria 

Rickets & glycosuria 

Rickets & glycosuria &  nephropathy

Rickets & glycosuria &  nephropathy



Proximal tubular cell and Fanconi syndrome

Isolated apical
transporter defects

Rarely Fanconi sd

Mutations of
transcription factors

Rarely Fanconi sd

Energy depletion / metabolic failure

Frequent Fanconi sd

Isolated baso-lateral
transporter defects

Possible Fanconi sd

Impaired receptor-mediated endocytosis
- receptor mutations

no / mild Fanconi sd
- intracellular trafficking defects

frequent Fanconi sd



Á Fanconi-Bickel
(GLUT2) hypoglycemia, liver disease,
rickets, failure to thrive

Á Lysinuricprotein intolerance
(SLC7A7) failure to thrive, 
hepatosplenomegaly, respiratory 
failure, immunological disorders

Á AD Fanconi Syndrome
(R76W HNF4a)
neonatal iperinsulinism,
MODY1, macrosomia

MEMBRANE TRANSPORTERS
TRANSCRIPTION FACTORS

Á Imerslund-Gräsbecksyndrome
(CUB, AMN)

Á Donnai-Barrow syndrome
(LPR2)

Á Cystinosis
(CTNS)

Á Lowe syndrome
(OCRL1)

Á Dent disease
(CLCN5, OCRL1)

Á ARC syndrome
(VPS33B, VIPAR) joint contractures, 
cholestasis, ichthyosis, CNS 
malformation , platelet anomalies

RECEPTOR-MEDIATED
ENDOCYTOSIS

ÁGalactosemia
(GALT)cataract, liver disease, 
vomiting, diarrhea, encephalopathy

Á Fructose Intolerance 
(ALDOB) hypoglycaemia, vomiting, 
liver disease

Á Thyrosinemia
(FAH) liver disease, poor growth

ÁWilson disease
(ATP7B) liver disease, 
encephalopathy, 
Kayser-Fleischer rings

ÁMitochondrial cytopathies

Genetic forms of Fanconi Syndrome

METABOLIC DISEASES

Unknown cause:
ȰÉÄÉÏÐÁÔÈÉÃ &ÁÎÃÏÎÉ ÓÙÎÄÒÏÍÅȱ



Renal tubular disorders in mitochondrial disorders

Renal Fanconi syndrome

Renal tubular acidosis

Isolated hyperaminoaciduria

Isolated hypomagnesemia

Barrter-like phenotype



Autosomal dominant renal Fanconi syndrome

ÁHeterozygous missense mutation in the EHHADH gene

ÁPeroxisomalenzyme expressed in the proximal tubule involved in fatty acid oxidation

ÁThe mutation introduces a new mitochondrial targeting motif

ÁImpaired mitochondrial oxidative phosphorylation with a dominant-negative effect

Klootwijk et al, NEJM 2014



Organic aciduria in renal mitochondrial disease

NB: mayalsobe observedin the 
absenceof hyperlactacidemia



Electron microscopy in renal tubular mitochondrial diseases



Hereditary tyrosinemia type I

Á Acute form (0-6 months)
most frequent
hepatic and systemic failure

Á Sub-acute form (6-24 months)
hepatosplenomegaly
coagulopathy
failure to thrive
Fanconi syndrome, often rickets
neurologic crises (if untreated)

Á Chronic form (>2 years)
subclinical liver and/or renal tubular dysfunction 


