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Introduction

The Dent's disease (DD) is an X-linked genetic kidney disease
related to a major impairment in the proximal convoluted tubule
(PCT). It is an inherited monogenic kidney stone disease, among
nephrolithiasis cases. These are relatively rare, accounting for
about 2% of urinary stones in adults, and 10% in children [1].
The DD comprises three familial syndromes characterized by
hypercalciuric nephrolithiasis and X-linked transmission: X-linked
recessive nephrolithiasis, hypophosphatemic rickets, connected
to familial idiopathic low-molecular-weight proteinuria observed
in Japanese patients. [2] The prevalence of DD is unknown,
about 250 families have been identified worldwide [3,4]. Before
the genetic cause of DD was identified, authentic DD and a
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moderate phenotype of the Lowe syndrome were
misinterpreted as Dent disease. The first results from a mutation
of the CLCN5 gene which is located on the short arm of the X
chromosome (Xp11.22 more precisely) and encoding the CIC-5.
The second results from a mutation of the OCRL1 gene at Xq26.1
which encodes phosphoinositide enzyme [5,6], bisphosphate
(PIP2) 5-phosphatase and resulting in oculocerebrorenal
syndrome or Lowe syndrome. It is important to note that
approximately 25 to 35% of patients with Dent's disease have
none of the above-described mutations [7]. This leaves open the
hypothesis that other unidentified genes should be involved. We
undertook a retrospective study of 4 Dent disease observations
monitored in the Department of Nephrology and
Transplantation in Toulouse to clarify the clinical, biological,
morphological and genetic diagnoses; the therapeutic and
evolutionary aspects too. Our purpose was to show the
phenotypic variability and therapeutic difficulties.

Case Historie

Patient 1: Mr. G.O, is only son. The DD was discovered
incidentally to proteinuria of 0.2 g/24 hours during the neonatal
period. This continued throughout the first year of life
associated with a polyuria-polydipsia syndrome estimated at 1
I/24 hours at one year of age, 1-2 | during childhood and 5 to 6l
in adulthood. Net impaired urinary diluting concentration was
noted in the first year of life by testing the concentration of
urine using DDAVP. The maximum urinary osmolarity was 116
mosm/l. There was no renal colic. There was no weight
retardation though a standard deviation (SD) of —1 was observed
at the age of one year in terms of size and weight; such failure
continued until aged 8. There was no bone deformity either. GFR
remained normal until the age of 15. From 16 years onward,
creatinine level gradually altered to a peak of 444 pmol/l or GFR
of 22 mL / minute, according to MDRD formula, in June 2014 on
the occurrence of epiglottitis, then back to lowest level, 283
umol/l, after the infectious episode (Figure 1).
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Figure 1: Creatinine and GFR progress according to age for
Patient 1.
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Serum levels of phosphate, calcium and uric acid were
normal. Vitamin D deficiency (25 OH D3) substituted was noted
at 24 years old. At the age of 30, parathyroid hormone rose to
1.5 times the normal level. Blood electrolytes were often
normal, sometimes with metabolic alkalosis and hypokalemia
during the period of treatment with thiazide diuretics.
Proteinuria was both glomerular and tubular. Initially low around
0.2 g/24 hours, it increased gradually during childhood to a peak
of 2.7 g/24 hours at the age of 13. Creatinine concentration was
1.07 £ 0.48 g/g on average at adulthood (Table 1).

At the age of 7 years, hypercalciuria at 185 mg/24 h or
8.4/kg/day appeared for the first time, with urinary calcium/
creatinine ratio rising from 1.12 to 5.2 under fasting conditions
while nephrocalcinosis lesions were noted. There was no amino
acids in the urine. Bone densitometry carried out during
adulthood showed a slight deficit of 7% with a minimal risk of
fracture. T-score of - 1.5 was the last tangible event in 2012. A
point mutation in the gene encoding the chloride channel
(CNCL5) was noted in 2002. Such change was also seen in his
mother. From 7-11 years old, he was given thiazide diuretics.
This therapy was stopped at 11 for treatment failure marked by
persistent urinary calcium despite optimal dose. Adalat Retard
was used for a year and then stopped as the result of
inefficiency. Thiazide diuretic was renewed from 13 to 15 years
of age, then stopped due to signs of hemoconcentrations.
Indomethacin was applied for a year and then stopped because
of signs of digestive intolerance.

From 17 to 26, Mr. G.O. was under no treatment. An
antiproteinuric nephroprotective treatment with IEC and ARAII
(ACE inhibitors and angiotensin Il receptor antagonists) was
conducted and then stopped due to signs of digestive
intolerance.

Patient 2: Mr. B. R, his maternal grandfather died of kidney
failure. The discovery of the DD was incidental to proteinuria of
2.6 g/24 hours associated with polyuria-polydipsia of 2 to 5 |
during a school visit at the age of 6. The urine concentration was
not altered when the urine concentration test was carried out
with DDAVP because urinary osmolality reached a peak at 637
mOsm/I. In adulthood, muscle cramps and physical fatigue
started associated with sometimes severe persistent
hypokalemia, hypomagnesemia, and hypocalcemia (Table 2).

Proteinuria was exclusively tubular, 1.25 + 0.88 g/| on average
(Table 1). When he was 10, hypercalciuria at 290 mg/24 h, or 9
mg/kg/day was noted for the first time, with urinary calcium/
creatinine ratio which rose from 0.77 to 1; nephrocalcinosis
lesions were apparent at the same time. Genetic confirmation of
the DD was done in 2004 evidenced by adenine deletion at 1751
in exon 10 causing a shift in the reading frame from the codon
584 and introducing a stop codon at 585. This mutation was also
observed at the heterozygous state in his mother.

Table 1: Biochemical urinary parameters of 4 patients; RBP: Retinol banding protein, TRP: Tubular reabsorption of phosphate, ER:

Excretion rate.
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Patients Average proteinuria/ Average micro albuminuria Urinary B2- RBP g/l (g/ Average 24 h- Calciuria/
Creatinine (g/g) (mg/day) microglobulin  (mg/ day) Calciuria (mg/kg/ creatinuria
day) days)

n°1 1.07 £ 0.48 497.55 + 276.55 258 2.2 9.27+7.02 -

n°2 1.25+0.88 - 112 1.855 572+219 -

n°3 1.81+0.41 192.375 + 38.7 52.95 + 30.33 - - 0.6

n°4 0.45+0.05 195 - - - 0.5

Table 2: Biochemical blood parameters of Mr. B.
AR : Alkaline Reserve.

R (patient 2); iPTH: Intact Parathyroid Hormone; APL : Alkaline Phosphatase Level;

Average Average
serum Average serum Average alkaline Average Average alkaline
calcium in phosphate in phosphatase Average Average 25 blood serum reserve
mmol/L mmol/L (AP) level PTHi (OH) Vit D3 sodium potassium (AR)
306.28 + 140.18 +
Patient 2 229+0.25 1.06 £ 0.32 391.91 + 183.39 213.23 33.33+18.55 2.86 3.29 £ 0.66 25.2 +3.64

He had an episode of renal colic at the age of 8. There was no
weight retardation nor bone deformity. GFR remained normal
until he was 12. From 14 years onward, creatinine concentration
deteriorated gradually, accelerating from the age of 32 and
drove Mr. B. R to hemodialysis for lack of family transplant
(Figure 2).
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Figure 2: Creatinine, and GFR progress according to age for
patient 2.
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Treatment with thiazide diuretic was started at the age of 10
years following the onset of urinary calcium and
nephrocalcinosis. The clinical and biological tolerance was very
bad with vomiting, intense physical asthenia with alkalosis and
acute hypokalemia at 1.8. The treatment was stopped three
days after it was started. Indomethacin was introduced for one
year and then stopped despite its efficacy in urinary calcium
(ranging from 6.6 to 2 mg/kg/day) with signs of digestive
intolerance. A new attempt to reintroduce thiazide in low dose
resulted in a gross early failure, an alkalosis associated with
symptomatic hypokalemia. A treatment with a calcium channel
blocker (Adalat Retard) was conducted for a year and then
stopped due to inefficiency on urinary calcium.

Patient 3: Mr. G.C The discovery of his kidney disease
incidentally revealed proteinuria in preventive medicine when
he was 19 years old. Mr. B. R had no clinical manifestation. He
showed no polydipsic polyuria syndrome, he never had any renal
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colic, did not show weight retardation and or bone deformity
either.

His GFR under MDRD formula deteriorated to 58 ml/min
(serum creatinine 135 mol/l). Calcium and phosphate profile
was normal and there was no electrolyte disorder. His mixed
proteinuria was predominantly tubular (Table 1). Genetic
confirmation of the Dent's disease was made in 2010 showing a
CIC-5 gene mutation, which was also objectified in his mother at
the heterozygous state. There were nephrocalcinosis lesions
associated with renal fibrosis. Bone densitometry showed z
score at -2.1. Currently he is under IEC at optimal dose with
good clinical and biological tolerance.

Patient 4: Mr.T.C He is the younger brother of Mr. GC. He had
no particular history. The family genetic investigation showed
that he was carrying the same mutation as his elder brother. He
had no symptoms, at most proteinuria of 0.5 g/g with urinary
calcium/creatinine level of 0.6. When he was 20, his kidney
function seemed normal (creatinine concentration of 83
umol/l). Calcium and phosphate levels were normal. Proteinuria
was both glomerular and tubular; 0.45 + 0.05 g/g on average.
Micro albumin was about 130 mg/day.

Discussion

The Dent's disease was first described by Dent and Friedman
in 1964 about two young English patients suffering from rickets
associated with a gross tubular dysfunction, together with
hypercalciuria, hyperphosphatiuria, proteinuria and amino
aciduria [8]. In monitoring these patients, Wrong et al came
across nephrolithiasis, and renal failure. [9] This disease is also
known as Wrong-Dent disease in tribute to these pioneers, a
rare disorder the prevalence of which is still unknown. About
250 families have been identified worldwide to date [10,11].

The clinical diagnosis (the term ‘clinical’ has to be deleted) lies
on three joint criteria: (1) low molecular weight proteinuria with
increased urinary excretion of B2-microglobulin and/or RBP at
least 5 times above normal upper limit, (2) hypercalciuria
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greater than 4mg/kg/24 h in the 24-hour urines or over 0.25
mg/mg of creatinine concentration in a urine sample, (3) and at
least one of the following elements: nephrocalcinosis, kidney
lithiasis, hematuria, hypophosphatemia or kidney failure [12,13].
Three of our patients (1 to 3) fulfill these criteria. Patient 4 has
two clinical criteria (‘clinical’ has to be deleted): PBM and
hypercalciuria. Similar cases have been reported by authentic
Dent’s disease confirmed by genetics [14,15]. In the presence of
a mutation in the CLCN5 gene, only one of the above clinical
(‘clinical’ has to be deleted) criteria is enough to make the
diagnosis. Considering the first two clinical (‘clinical’ has to be
deleted) criteria, only MBP is characteristic of the Dent’s
disease. Indeed, although apparent very early, calcium excretion
was observed in 90% of cases in Europe and the USA [16]. In
Japan, in 86 cases unrelated to the disease, calcium excretion
was observed only in 51% of them [17]. Proteinuria remains
relatively constant in the range of 0.5 to 2 g per day for adults
and 1 g per day in children [18,19,20] with less than 50% of
microalbumnuria. Despite this disparity, clinical (‘clinical’ has to
be deleted) criteria remain highly relevant for patients who
meet them, genetic confirmation is obtained in 75% of cases.

The polyuria-polydipsic syndrome observed in patients # 1
and 2 and spontaneous hypokalemia in patient # 2 are common
in the Dent's disease, however inconstant. Hypomagnesemia
and hypocalcemia observed in patient # 2 are unusual for this
disease. This might be linked to kidney failure.

The natural history of the Dent’s disease is characterized by
early onset (patients # 1 and 2) at the very young age of PBM
and / or hypercalciuria which remains without symptoms until
possible occurrence of two complications: (1) rickets and/or
weight retardation in children, and osteomalacia in adults, (2) at
kidney level, urolithiasis or nephrocalcinosis often causing renal
colic episodes. The role of nephrocalcinosis in the onset and
progress of renal failure is uncertain. Nephrocalcinosis has no
impact on the development and progression of renal failure [16].
30 to 80% of affected males develop end stage renal disease
(ESRD) between 30 and 50 years as evidenced by patient # 2
[21,22]. In some cases ESRD occurs around the sixth decade or
later [23,24]. Deterioration of renal function may occur even in
the absence of nephrocalcinosis [25]. Stones are made of
calcium phosphate or a mixture of calcium phosphate and
calcium oxalate [26]. It is important to emphasize inter and intra-
familial heterogeneity of Dent disease. Indeed, at 20 years old,
patients 1 and 2 had a chronic kidney disorder, whereas the
disease is much less acute in the brothers (patients # 3 and 4).
Often small-sized in the case of DD. A standard deviation of -
0.58 and -2.10 in size was observed in a series in Case - 1 and
Case -2 respectively [27].

The purpose of the treatment is to decrease urine calcium to
prevent nephrocalcinosis or nephrolithiasis and slowing down
progress of the kidney disease. The use of thiazide diuretics at
higher doses at 0.4 mg/kg/day led to a 40% reduction of
calciuria in patients [28]. However, side effects often limit their
use as we have seen with patient # 2. Because of the component
of glomerular proteinuria, angiotensin converting enzyme (ACE)
inhibitors and angiotensin-Il receptor antagonists (ARAIll) are
often used to slowdown the progress of renal disease. A
Blanchard et al did found no benefit in using them [29]. Careful
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vitamin D (‘careful’ has to be deleted) supplementation is useful
in patients with rickets or osteomalacia.

A slowing down in the progress of CKD is observed in CLCN5
knockout mice on high citrate diet [30] and so, it is often used in
the treatment of Dent disease although no human clinical tests
have yet demonstrated its effectiveness.

Conclusion

Advances in genetics have provided insights into the disease.
However, the therapeutic means remain limited. Questions have
not still been answered, namely the impact of ACE inhibitors and
ARBs in slowing down the progress of CKD, 25-35% of cases
observed without genetic mutation, and the exact reason why
CIC-5 lesions are hosted by the loop of Henle and the
intercalated cells.
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