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Cystinosis is caused by mutations in the CTNS gene, which encodes for the lysosomal cystine/proton sym-
porter termed cystinosis. Cystine accumulation in lysosomes can lead to renal dysfunction, hypothyroidism, diabe-
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tes mellitus, and myopathy. Cysteamine can deplete cysteine in lysosomes and is currently the mainstay therapy.
Although cysteamine does not cure the disease, it dramatically improves the overall prognosis. Therefore, early
diagnosis and treatment are important.

A 17-month-old girl was referred to our hospital because of weight loss and polydipsia. As she had renal dys-
function and Fanconi syndrome, we performed a renal biopsy. The primary region of the renal damage was in the
tubulointerstitial area. The damaged proximal tubular epithelial cells showed flattening, swelling, detachment, and
vacuolization, and were characteristically multinucleated. Therefore, we strongly suspected cystinosis and polar-
ized a tissue sample for fluorescence. Polymorphous crystals were found in macrophages, a characteristic of cysti-
nosis. In subsequent testing, we found compound heterozygous mutations in the CTNS gene, which confirmed the
diagnosis of cystinosis. With confirmation of elevated cysteine levels in her white blood cells, we started cyste-
amine. Her creatinine level decreased from 0.9 mg/dL to 0.6 mg/dL, and then stabilized. However, her creatinine
level was 0.6 mg/dL, indicating an estimated glomerular filtration rate of 44.7 mL/min/1.73 m?, which required
strict monitoring of renal function.

We made a diagnosis of cystinosis and started therapy at a relatively younger age, even though the diagnosis
was not confirmed until 1 year later. In Japan, cystinosis is rare. As drug treatment is effective for cystinosis, early
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and accurate diagnosis is highly important.
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Table. Data of thorough examination (17-month-old)

Blood cell counts Blood chemistry Urinalysis
WBC 8,800 /pL Na 132 mmol/L pH 6.5
RBC 48x10* /uL K 3.6 mmol/L upP (1+)
Hb 10.6 g/dL cl 110 mmol/L Glu (2+)
Ht 33.1% Ca 9.2 mg/dL OB =)
Plt 30.8 /uL P 2.2 mg/dL RBC <11
BUN 11.0 mg/dL gravity 1.004
Blood gas Cr 0.44 mg/dL BoMG  14,740.1 ug/L
pH 7.268 (about GFR 50%) FeNa 6.5%
PCO, 27.6 mmHg BMG 7.5 mg/L % TRP 36.2%
HCO; 13.1 mmol/L UA 1.96 mg/dL FeUA 67%
BE -13.2 mmol/L TP 6.78 g/dL Urine amino acids :
Alb 4.17 g/dL All values elevated
AST 41 U/L
ALT 15 U/L
Alp 1,429 U/L
LDH 224 U/L
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Fig. 1. Histological findings of renal biopsy specimen
a ! HE staining: Although there are many immature glomeruli, major impairment is observed in the interstitium. Renal tubular cells
are lost and flattened, and cellular infiltration is observed in the interstitium.

b : PAS staining: Proximal renal tubules are particulary impaired, and exfoliation, swelling, vacuolar degeneration, and multinucle-

ation (arrows) of the epithelial renal tubules are observed.

¢ : HE staining using tissue for fluorescence (left: normal, right : polarized): Crystals in the interstitium are observed in the lower

right and can be clearly seen by polarization (arrow).

d : Electron microscope: Crystals in macrophages. Multiple polygonal crystals in various size are observed.
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a. Whole-exome sequencing
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b. Sanger sequencing
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c. TA cloning
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Fig. 2. Result of genetic test (CTNS : Cystinosin)

* Whole-exome sequencing: Two mutations were detected on chromosome 17.
: Sanger sequencing: Guanine was replaced by adenosine on the 922nd DNA, and glycine was mutated to argi-

nine (missense mutation). Cytosine was replaced by thymine on the 1,054th DNA, and amino acids cannot
be produced (nonsense mutation).

by different alleles.
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* TA cloning was conducted as blood samples of the parents were not provided. The two mutations were caused
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Fig. 3. Transition of serum Cr and urine 3,MG/Cr ratio before and after the administration of cysteamine
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