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A novel mutation ¢.2010delG of CLCN5 gene associated with Dent disease-1 in an
11-year-old male with nephrolithiasis and nephrocalcinosis
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Bounesns Jlenra-1 (ren CLCN5) HaclienyeTcst peniecCMBHO, CIEIIEHHO ¢ X-XPOMOCOMO#, M XapaKTepu3yeTcsl IPOTeHHypHeii 3a cueT
HHU3KOMOJIEKY/ISIPHBIX 0€JIKOB, rHNepKajbIuypHeii, He)poKaIbUMHO30M, PelHAUBHPYIOLIE MOYEeKaAMEHHOIi 00J1e3HbI0 U HAPACTAI0-
1Ieil MoYe4HOoi HeJOCTATOYHOCTbIO. 2KEeHIMHBI SABJSAIOTCS HOCHTEISIMHA M O0BIYHO CTPAJAIOT HE3HAYMTEbHO. MbI mpeacTaBisieM
HaOmonenue 11-1eTHero pedeHka ¢ He()poKaJbIMHO30M U HedpoauTrHazom ¢ myranueii ¢.2010delG (umm p.Asp671fs) rena CLCNS,
KOTOpasi panee He ObLia onucaHa npu oose3nu lenra-1.

Y 6a0ymku npodanaa Oblia AMATHOCTUPOBAHA NMOYEYHAS HEJOCTATOYHOCTb HesiCHOro rene3a. Ilpu du3ukaabHOM 00C/I€10BAHUI
MaJIbYMKA MATOJIOTHA He OOHAPYIKEHO, POCT M APTepUAJIbHOE AaBJIeHHE B MpeeaX BO3PaCTHhIX napaMerpoB. OKcanarsl B MoYe,
HUTPATHI HATPHS, MOYEBAsl KMCJIOTA, OUKAPOOHAT HATPUs, BUTAMUH D M ypoBeHb MapaTropMoHa ObLIM B MpenesiaX HOPMAJIbHBIX
3Havenmii. Onpenensnach runepKaIbuHypuu (9 Mr/Kr B CyTKH), IPOTEHHYPHS 32 CYT HU3KOMOJIEKYIAPHBIX 0eJIKOB (YPOBeHb [B,-Mu-
KporiooyiuHa 5280 mMkr/a, Hopma menee 250 MKr/a) B cyTounoii Mmoue. Peadcopouus docdaros (TPR) Haxoaunach Ha HU3KOM
ypoBae — 88%. Ilo nmauHbiM ynbTpacoHorpaduu BbIsBJIEH JIBYCTOPOHHMI (pa3Mepom 10 4 MM) HeOOCTPYKTHBHbI HedpoiuTHas
U HedpokaabiuHo3. MoleKyIApHO-TeHeTHYECKUil aHaau3 o0Hapyxuia mytamuio reia CLCNS5 ¢.2010delG (mmm p.Asp671fs) co
C/IBUTOM PAMKH, KOTOpPasi ObLIA WAEHTU(UIMPOBAHA KAK CTONM-KOAOH (CM. PUCYHOK). YUMTHIBASH BBIPAJKEHHYIO THIIEPKAJIbIHYPHIO,
MANMEHTY ObLTH HA3HAYEHbI INTPAT KAJIUS M THA3HIHBIE TNy PETHKH.

ITouyeynblii TYOYISPHDIIA aLMA03, IUCTAJIBHBINA THII, MEIY/UISAPHASA ry0YaTas MOYKa, HEOHATAJIbHBII HePOKAIBIMHO3, BO3AEHCTBHE
neTIeBbIX NYPETHKOB, HAC/IEICTBEHHAS TYOY/IONATHs, XDOHMYECKAS THIIOKATNEMHUS 1 0eTa-TalacceMus SIBJISIOTCS OCHOBHBIMH 32-
00JIeBAHMAMM, TIPUBOSIINMH K HehPOKAILIMHO3Y KAK C TMIIePKAIbIMYPHUeii, TaK U 0e3 TakoBoii. HopmaibHbiii ypoBens pH KpoBu,
HHU3KOMOJIEKYJISIPHAS IPOTEMHYPUsl, TUTIEPKAJIBIMYPHS U HU3KMIi YPOBeHDb TYOYasipHO#i peadcopoumu docdaTos 6e3 runepkabime-
MHH YKa3bIBAIOT HA HACJIEJICTBEHHYIO TYOyIonaTuio — 0oJe3Hb JlenTa y Hamero nanuenTa. [eHeTHYECKMil AHAIM3 TAKIKE MOATBEPIAIT
JIMArHO3 — BbisiBJieHa MyTaius rena CLCNS.
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Dent’s disease-1 (CLCN5 gene) is a rare X-linked recessive tubulopathy characterized by low molecular weight proteinuria, hyper-
calciuria, nephrolcalcinosis or nephrolithiasis, proximal tubular dysfunction and renal failure in adulthood. Females are carriers and
usually mildly affected. We present an 11-year-old child with nephrocalcinosis and nephrolithiasis with ¢.2010delG (or p.Asp671fs)
mutation in CLCN5 gene which had not previously been reported in the Dent’s disease-1.
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nosis; hypercalciuria with hypercalcemia, hypercalciuria
without hypercalcemia and hyperphosphaturia [1].

INTRODUCTION

Nephrocalcinosis is characterized by the deposition
of calcium in the kidney paranchyma and tubules.
It is associated with conditions that cause hypercalcemia,
hyperphosphatemia, and the increased excretion of calci-
um, phosphate, and/or oxalate in the urine. According to
the laboratory results, three groups can be formed in pa-
tients with nephrocalcinosis to make a differential diag-
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Dent’s disease-1 is a rare cause of hypercalciuria with-
out hypercalcemia. It is characterized by low molecular-
weight proteinuria, hypercalciuria, nephrocalcinosis,
nephrolithiasis, and chronic renal failure. In about 60%
of patients with X-linked nephrolithiasis, a mutation in the
CLCNS5 gene is detected (Dent disease type 1), whereas
in 15%, the disease is due to a mutation in the OCRL gene
(Dent disease type 2) [2—4]. Due to be X-linked, males
are affected more severely, but females are carriers and
usually only mildly affected in both forms of Dent’s dis-
ease [5].
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CASE REPORT

An 1l-year old boy was referred for nephroli-
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thiasis and nephrocalcinosis. He denied any renal
disease, trauma, diarrhea or constipation at past
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medical history. The grandmother had renal failure
of unknown origine at medical family history. There
was no pathological finding on the physical examina- =
tion, including growth parameters and blood pres-
sure according to age group. Laboratory findings
were normal except hypercalciuria (9 mg/kg/d), 88%
tubular phosphore reabsorbtion rate, low molecular
weight proteinuria (B, microglobulin 5080 mcg/L,
n <250 mcg/L) in 24 hour urine, bilateral 4 mm non
obstructive nephrolithiasis and nephrocalcinosis at
ultrasonography. Urinary oxalate, citrate, uric acid,
serum bicarbonate, vitamin-D and parathormone
values were also normal. Genetic analysis revealed
mutation ¢.2010delG (p.Asp671fs) in the CLCNS
gene that was detected in frame shift and identified as a stop
codon (Figure). The patient was given potassium citrate and
thiazide for persistant hypercalciuria.

DISCUSSION

The clinical diagnosis of Dent’s disease is based on
the presence of LMW proteinuria, (elevation of B,-mi-
croglobulin, clara cell protein RBP — retinol-binding
protein) and/or about five fold above the upper limit
which is pathognomonic for Dent’s disease), hypercalci-
uria (>4 mg/kg per days characteristic for Dent’s disease)
and diagnosis should include at least one of the presence:
nephrocalcinosis, nephrolithiasis, hematuria, hypophos-
phatemia or chronic renal disease [6, 7]. Our patient ful-
filled the criteria of the group of hypercalciuria without
hypercalcemia rather than the groups of hypercalciuria
with hypercalcemia and hyperphosphaturia among the
three groups of nephrocalcinosis. Distal renal tubuler
acidosis, medullar sponge kidney, neonatal nephrocal-
cinosis, loop diuretics, inherited tubulopathies, chronic
hypokalemia and beta thalassemia are the underlying
diseases in association with the group of hypercalciuria
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Figure. The mutation ¢.2010delG (p.Asp671fs) in the CLCN5 gene
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without hypercalcemia at nephrocalcinosis [1]. Normal
blood pH, low molecular weight proteinuria, hypercal-
ciuria and lower tubular phosphore reabsorbtion rate
(TPR) without hypercalcemia pointed out inherited tu-
bulopathy and Dent’s disease in our patient. Genetical
analysis also confirmed the diagnosis with the mutation
in CLCN5 gene.

The exact prevalence of Dent’s disease is undefined;
to date, >250 families have been described [8]. Hypercal-
ciuria and nephrocalcinosis are prevalent at a rate of 95%
and 75% in affected males, respectively. Progression to
end-stage renal failure are at the 3“—5th decades of life
in 30—80% of affected males [9]. In the absence of therapy
targeting for the molecular defect, the current care of pa-
tients with Dent’s disease is supportive, focusing on the
prevention of nephrolithiasis and nephrocalcinosis. Thia-
zide diuretics can be used to treat hypercalciuria [10, 11].

In summary, a new mutation ¢.2010delG (p.Asp671fs)
in the CLCNS5 gene that was first detected in frame shift
and identified as a stop codon in our patient. Dent’s dis-
ease should be kept in mind in nephrocalcinosis with hy-
percalciuria, low molecular weight proteinuria and normal
blood pH at male patients.

S. Ludwig M., Utsch B., Balluch B., Friind S., Kuwertz-Brok-
ing E., Bokenkamp A. Hypercalciuria in patients with CLCNS
mutations. Pediatr Nephrol 2006; 21: 1241—-1250. DOI:
10.1007/s00467-006-0172-9

6. Hoopes R.Jr., Raja K., Koich A., Hueber P., Reid R.,
Knohl S.J., Scheinman S.J. Evidence for genetic heterogene-
ity in Dent’s disease. Kidney Int 2004; 65: 1615—1620. DOI:
10.1111/5.1523—1755.2004.00571.x

7. Edvardsson V., Goldfarb D., Lieske J Beara-Lasic L., Ang-
lani F., Milliner D.S., Palsson R. Hereditary causes of kidney
stones and chronic kidney disease. Pediatr Nephrol 2013; 28:
1923—1942. DOI: 10.1007/s00467-012-2329-z

8. Devuyst O., Thakker R. Dent’s disease. Orphanet J Rare Dis
2010; 5: 28. DOI: 10.1186/1750-1172-5-28

POCCUVICKVI BECTHUK MEPUHATOJIOMV U MEANATPUM, 2018; 63:(2)

ROSSIYSKIY VESTNIK PERINATOLOGII | PEDIATRII, 2018; 63:(2)

71




KJINMHUYECKUE CJTYHAU

10.

72

Scheinman S. X-linked hypercalciuric nephrolithiasis: clinical
syndromes and chloride channel mutations. Kidney Int 1998;
53:3—17.

Raja K., Schurman S., D’mello R.. Blowey D., Goodyer P.,
Van Why S., Ploutz-Snyder R.J., Asplin J., Scheinman S.J. Re-
sponsiveness of hypercalciuria to thiazide in Dent’s disease.
J Am Soc Nephrol 2002; 13: 2938—2944.

IMocTynuna 27.12.17

Konpauxm unmepecos:

Asmopul daHHOU cmambu hOOmMEepouay OMcymcmeue KoH-
@aukma unmepecog, PUHAHCOBOT UAU KAKOU-AUOO UHOTL
nooddepaicKu, 0 KOMOPbIX HeOOX0OUMO COOOUUMD.

11. Blanchard A., Vargas-Poussou R., Peyrard S., Mogenet A.,

Baudouin V., Boudailliez B., Charbit M. et al. Effect of hy-
drochlorothiazide on urinary calcium excretion in Dent dis-
ease: an uncontrolled trial. Am J Kidney Dis 2008; 52: 1084—
1095. DOI: 10.1053/j.ajkd.2008.08.021

Received on 2017.12.27

Conflict of interest:

The authors of this article confirmed the absence conflict
of interests, financial or any other support

which should be reported.

POCCUVICKWI BECTHUK MEPUHATOJIOMW U MEANATPUM, 2018; 63:(2)

ROSSIYSKIY VESTNIK PERINATOLOGII | PEDIATRII, 2018; 63:(2)



