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ABSTRACT:

Gaucher s disease consists of a genetic autosomic recesive alter ation that leadsto areduction in the acid glucosil-ceramide beta-
glucosidase enzyme. This enzyme brakes the glucosilceramide, a substance from which many esphingo and glucolipidsare
synthesized. Even though the renal compromiseisnot frequent in Gaucher disease, proteinuria (in nephrotic range or not) and
glomerulonephritis have been described in thisillness.

Fanconi syndrome s charaterized by a dysfunction in the proximal tubular reabsor ption. Among the etiologies of Fanconi
syndrome ther e are many metabolic diseases, but no association has been described yet in the literatur e between Fanconi
syndrome and Gaucher disease. We present the following case report wher e this association was observed.
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RESUMEN: ENFERMEDAD DE GAUCHER. UNA CAUSA INFRECUENTE DE SINDROME DE FANCONI?

La enfermedad de Gaucher esun trastorno genético autosémico recesivo generador de un déficit de la enzima lisosomal
glucosilceramida-beta-glucosidasa acida. Dicha enzima degrada la glucosilceramida, sustancia a partir dela cual se sintetizan
muchos esfingo y glucolipidos. L a falta de su degradacion conduce a su almacenamiento en los macr 6fagos tisulares con las
consiguientes complicaciones mecanicasy funcionales. EI compromiso renal esinfrecuente en esta enfermedad, pero cuando se
presenta lo hace bajo la forma de proteinuria aislada o glomerulonefritis.

El sindrome de Fanconi consiste en la disfuncion parcial o total delostubulos proximalesrenales. Existen diver sas entidades que
pueden inducir este sindrome, pero no hay hasta ahora informesen laliteratura quelo vinculen con la enfermedad de Gaucher.
Presentamos un caso clinico en €l cual selogr6 documentar dicha asociacion.

Palabras clave:enfermedad de Gaucher, sindrome de Fanconi, tubulopatia.
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INTRODUCTION

Gaucher s disease so called after Phillipe Gaucher who described this entity in 1882, consists of a genetic autosomic recesive
alteration that leadsto a reduction in the acid glucosil-ceramide beta-glucosidase enzyme. This enzyme brakesthe
glucosilceramide, a substance from which many esphingo and glucolipids are synthesized1-2,

Even though therenal compromiseisnot frequent in Gaucher disease, proteinuria (in nephrotic range or not ) and
glomerulonephritis have been described in thisillness3-4.

Fanconi syndrome s charaterized by a dysfunction in the proximal tubular reabsor ption which leadsto an augment in the
excretion of phosphate, glucose, bicor bonate, amino-acids, not necessarily all together>.

Among the etiologies of Fanconi syndrome ther e are many metabolic diseases such as®: Wilson disease, cistinosis, galactosemia,
glucogen storage, etc; chronic metal exposition: cadmium, lead, etc. ; situations of altered immunologic state: kidney transplant,
inter stitial nephritis, etc; and some drugs: old tetracycline, aminoglycoside, cisplatin, etc.

Since no association has been described yet in the literatur e between Fanconi syndrome and Gaucher disease, we present the
following case report wher e this association was obser ved.

CASE REPORT:
Male patient, 61 yearsold who started to be evaluated dueto a picture of generalized bone pain without any other
symptomathology.

Asaresult of hisinitial evaluation he was diagnosed with a spleen and hepatic enlargement. A liver biopsy showed the presence
of Gaucher disease (Gaucher scells). An intravenous specific enzyme treatment based on imiglucer ase was administered. This
treatment achieved a significant reduction in the spleen and hepatic enlar gement.

At the sametime the above mentioned organ enlargement had been documented, a marked lumbar osteopor osis was detected in
adensitometry, aswell aslow plasma phosphoruslevels (1.8 mg/dl) in the setting of a high urinary excretion of sodium,
potassium, phosphor us, calcium, magnesium, uric acid, and urea. No glucosuria and metabolic acidosis was detected (Tables|,
and I1).

Case Reported Normal

Values

Natremia (mmol/1) 139 [35-145
[k.alemia (mmol/1) 4.1 3.5-5.5
Creatinemia (me/dl) 1.3 0.6-1.3
[Uremia (me/dl) 20 200-31)
Creatinine Clearance (ml-min) 81 B0-120
(Proteinuria (g/dia) 0.22 0-0.1
[Uricemia {me/dl) 3.4 2.5-7.5
Calcemia (mo/dl) ) 8.3 -10.3
[Phosphatemia (me/dl) 1.8 2.5-4.5
Magnesemia (mg/dl) 2.2 1.9-2.5
[Blood pH 7.36 7.36 - 7.44
|li icarbonatemia (mmaol/[} 20 22-26

TABLE I: Biochemical Parameters

Case Reported Normal

Values Range
EF Uric Ac (%) 24 8
[EF Urea (%) 120 50
[EI Mg (%) 8 3
[EF Fost (%) 37 20
[EF Ca (%) 6.5 0.8
Calcium —Creatinine Ratio 0.42 008 -0.16

TABLE Il : Excretion markers
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Based on the previously mentioned results, the presence of Fanconi syndrome was suspected, and due to hisbone disease a
monthly treatment was started using intravenous pamidronate. After thistreatment he solved hisbone pain and reduced,
without normalizingit, hisurinary calcium excretion (initial fractional excretion of calcium 6%, fractional excretion of calcium
post-pamidronate infusion: 2.2%).

DISCUSSION

Gaucher disease prevailsin around 1/1000 in Ashkenazi jews, whileits prevalenceislower in other ethnic groups. This disease
hasthree different clinical subtypes depending on its neurological damage?. Type | isthe most frequent one (99%), it usually
appear swith no neuropathy and shows liver and spleen enlar gement affecting either children or adults3.

All patients have their bone marrow infiltrated by macrophages filled with lipid deposits: these cells are called Gaucher's
cells?2. There exists bone resor ption that leads to osteopor osis, spontaneous fractures and chronic pain.

At lung level there are alveolar, interstitial and pleural deposits which can lead to a cor pulmonale Kidney compromiseis
infrequent in Gaucher disease, but when it ispresent, it consist of a mild proteinuria or glomerulonephritis.

The diagnosisis based on genetic studiesin order to define the abnormal alleles. Tests and imaging also contributetoitl.

Regarding treatment it consists of symptomatic handling (analgesics) and substitutive enzyme therapy: recombined
imiglucerasel.

Fanconi syndrome could cause alterationsin the growth rate (children), osteomalacia (adults), water reabsorption (polyuria),
hypokalemia, hypocalcemia, hypophosphatemia and tubular acidosis (type I1) secondary to a reduced proximal reabsor ption of
sodium, potassium, bicar bonate, calcium, phosphate. Most of these patients have mild proteinuria.

Fanconi syndrome leadsto urinary electrolyte loss which could be based on at least one of the three following physio-
pathological mechanisms:

. altered cellular ATP (energy) production, which isthe main one,

. altered membranetransporters

. altered cellular membrane per meability
Themain diseases that run with this syndrome are: metabolic diseases, metal intoxication, drugs and some stor age diseases such
asthe Fanconi-Bickel syndrome.

In thisdisease, the Fanconi syndrome, is produced as a consequence of the deposit of glucogen in the renal proximal tubule,
interferingin the ATP generation. This syndromeis characterized by a mutation of the gen that codesthe glucose 2 transporter.
These patients present growing alterations, rickets, and liver and spleen enlar gement56,

Asfar aswe know thereisno previous description in theliterature of an association between Gaucher disease and Fanconi
syndrome, and because of that we presented this case report wher e this association was obser ved.

Besides, since Gaucher diseaseis an storage disease, and it isknown that some stor age diseases are able to induced Fanconi
syndrome through structural or functional compromise of therenal proximal tubules, perhaps Gaucher disease could
occasionally induce thisrenal syndrome by the same mechanism.

CONCLUSION:
Gaucher disease can be associated with Fanconi syndrome, being perhaps this disease an infrequent cause of proximal renal
tubular dysfunction.

REFERENCES

1.- Wyngaarden, Mc Govern M, Desnick R. Lysosomal storage diseases. | n Bennett J, Plum F. (Eds). Cecil Textbook of
Medicine. Philadelphia. Saunders Company. 1996: 1095-1099

2.- Braunwald E, Fauci A, Kasper D, Hauser S, Longo D, Jameson J. Enfer medades por depésito lisosdmico. In
Braunwald E, Fauci A, Kasper D, Hauser S, Longo D, Jameson J.(Eds). Harrison . Principios de Medicina I nterna.
MADRID. MC GRAW HILL. 2002: 2665-2666

3.- Kumar V, Abbas A, Fausto N. Genetics Disorders. In Kumar V, Abbas A, Fausto N (Eds). Robbinsand Cotran.
Pathologic Basis of Disease. Philadelphia. Elsevier Saunders. 2005;163-165

4.- Santoro D, Rosenbloom B, Cohen A. Gaucher disease with nephritic syndrome: Response to enzyme replacement
therapy. American Journal of Kidney Disease. 2002: E4 1-4

http://biomed.uninet.edu/2007/n3/musso-en.html



Electron J Biomed 2007;3:49. Musso et d. GAUCHER'S DISEASE: A RARE CAUSE OF FANCONI SYNDROME?

5.- Brodehl J. Fanconi syndrome. In Cameron S, Davison A, Griinfeld JP, Kerr D, Ritz E. (Eds). Oxford Textbook of
Clinical Nephrology. Oxford. Oxford University Press. 1992: 723-140

6.- Fathallah-Shaykh S, Spitzer A. Fanconi Syndrome. In Fathallah-Shaykh S, Spitzer A (Eds). Philadelphia. Medicine
Wordl Medical Library. 2006: 70-75

Comment of thereviewer Ramon Diaz-Alersi MD. Medicina I ntensiva. Hospital Puerto Real. Cadiz. Espafia

Thisisreport presents an interesting association, not described yet in theliterature, between two very infrequent entities:
Gaucher disease and Fanconi syndrome. Gaucher disease is mor e frequent among Eastern Europejews. In this group, Gaucher
disease type| showsa frequency of about 1: 855.

Current standard diagnosetest for Gaucher disease consist of the documentation of the glucocebr osidase enzyme activity in
leucocytes, sinceit islessinvasive test respect to theliver or bone marrow biopsy.

In thisreport, it was proposed a hypothesis for explaining the described association which deservesfurther analysis

Comment of thereviewer Abdias Hurtado Aréstegui MD. Servicio de Nefrologia. Hospital Arzobispo Loayza. Universidad
Peruana Cayetano Heredia. Lima. Peru

Even though evidence based medicine is mastering modern medicine, clinical case report isstill the way for recognizing new
entities, or new variant of old ones.

Musso et al. present a patient suffering from Gaucher diseasetypel, diagnosed by liver biopsy and ameliorated by enzymatic
treatment.

In thisreport, the patient had bone compromise because of that he wastreated with pamidronate, getting better hisfractional
excretion of calcium but not normalizing it. Bones ar e affected in almost all Gaucher patients (mainly in femur, humerusand
vertebral bodies), inducing that significant pain.

It also can be found a diminishing of the bone mineral density when compared to healthy age and sex matched adultst

Besides, this patient presented hypophosphatemia with an elevated fractional excretion of phosphorus. In order to interpret
better thisfinding, therenal threshold for renal phosphorus reabsor ption nor malized by glomer ular filtration (TmP) should be
taken into account: fractional reabsor ption of phosphorus (1- urinary phosphous excretion: creatinine excretion)2. TmP normal
rangeis2.5- 4.2 mg/dl. In a hypophosphatemic patient, a low fractional excretion of phosphorusis an adequate one (extrarenal
hypophosphatemia: gastrointestinal loss or intracellular shift). Conversely, in the same setting a high fractional excretion of
phosphorus evokes a Fanconi synmdrome, primary hyper par athyroidism, hypophosphatemia linked to chromosome X,
dominant autosomic hypophosphatemic rickets or oncogenic osteomalacia). Since the above described patient also presented a
high fractional excretion of magnesium and uric acid, a Fanconi syndrome was suspected.

Thisreport should stimulate the detection of mor e cases like this, aswell asto learn moreregarding its physiopathology.
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