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CASE REPORT
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Family history may be misleading in the diagnosis of Dent’s disease
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Abstract The rare Dent’s disease manifests with medul-
lary nephrocalcinosis, nephrolithiasis, hypercalciuria,
low molecular weight proteinuria and other tubular
dysfunctions, rickets or osteomalacia, and renal failure,
in various combinations. It is a recessive X-linked con-
dition. Clinicians consider family history a fundamental
pointer to its diagnosis, but this is not invariably the case
as clearly pointed out by the two reported cases.
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Case report 1

SP is a 28-year-old male, with a BW of 53 kg and
153 cm tall; his estimated creatinine clearance is 37 ml/
min/1.73 m?.

When he was 18 months old, short stature and genu
varum were recorded, together with proteinuria and
glucosuria.

At the age of 32 months, his BW and height were
below the 10th and 3rd percentiles, respectively. He had
abnormal aminoaciduria, glucosuria (5,533 pmol/l),
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proteinuria (2 g/l), hypercalciuria (0.3 mmol/kg BW),
hypophosphatemia (0.84 mmol/l), and hypobicarbonat-
emia (14 mmol/l); serum creatinine was normal
(44.2 pmol/l). The diagnosis of nutritional rickets was
suggested and he was treated with oral vitamin D,
neutral phosphate, and bicarbonate.

At 5 years of age, there was no further evidence of
metabolic acidosis, glucosuria, or aminoaciduria, while
calciuria and proteinuria were still abnormal. The
diagnosis of hypophosphatemic rickets with hypercalci-
uria (VDRRH) was advanced and treatment with
thiazides was initiated.

At 8 years of age, medullary nephrocalcinosis was
discovered after an episode of gross hematuria. Serum
creatinine was 70.7 umol/l, and rose to 88.4 umol/l at
12 years of age and 132.6 pumol/l at 18 years of age,
when urinary protein electrophoresis showed an abnor-
mal low molecular weight (LMW) protein absorption
pattern.

There is reportedly no renal disease in his family
pedigree (Fig. 1). One paternal blood relative and the
maternal great-grandfather have short stature, and the
maternal grandmother had renal stones. There is no
consanguinity between the two arms, and no kidney or
bone disorders are described in his first-degree relatives.

Although the clinical presentation and evolution were
suggestive of DD, said diagnosis was judged unlikely
because the inheritance pattern pointed to an autosomal
vitamin D dependent rickets with hypercalciuria, which
has indeed been described [1].

Molecular analysis of the CLCNS5 gene was none-
theless performed, screening all the coding sequences
(exons 2—12) and the exon—intron boundaries of CLCN5
gene using SSCP analysis and direct PCR product
sequencing, as recently described [2]. A nucleotide C-T
substitution in exon 7 at position 1,022 (1,022 C>T)
was identified. This nucleotide substitution leads to
the non-conservative serine — leucine substitution
(S244L). Such a mutation has been already reported.
The variant was inherited from the mother who dis-
closed increased excretion of ff,-microglobulin.
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Fig. 1 Case 1’s family pedigree. SS short stature, S renal stone, NC
nephrocalcinosis, arrow proband, full black symbol mutated
individual, crossed symbol dead individual. The clinical phenotypes
SS or rickets affect both genders (apparently ruling out an X-linked
disorder, and thus pointing to a autosomic condition; since these
phenotypes are not described in two generations, this suggests a
recessive autosomic trait). Same conclusion if NC and S are
considered as different expression of the same genetical disorder

Case report 2

BA is a 15-year-old boy who has been followed up
regularly for a year now due to a chance discovery of
microhematuria and mild proteinuria (0.8-1.0 g/24 h) at
a sports medical check-up. His BW is 65 kg and he is
175 cm tall and otherwise normal; his personal history is
irrelevant. His family history suggested a dominant
autosomal transmission of stone-related conditions,
since the grandfather and an uncle on the mother’s side
were renal stone formers, and a great uncle has end-
stage renal disease (ESRD) with a history of renal stones
and a nephrocalcinosis disorder labeled as medullary
sponge kidney (Fig. 2).

Serum creatinine is 45.1 pmol/l. Immunological ser-
um indices (complement, immunoglobulins, immuno-
complexes, rheumatoid factor, anti-nucleus, and DNA
antibodies) are all normal, as are audiometric and renal
US test results. Given the finding of calcium oxalate
crystals in his urine, oxaluria and calciuria were tested
and hypercalciuria (16.4 mmol/24 h) was detected. A
urine protein selectivity index of 0.64 prompted the
suspicion of a glomerular disease, however, so a renal
biopsy was performed.

Optical microscopy disclosed numerous glomeruli, all
normal except two, which were hyaline. Patchy inter-
stitial fibrosis was observed, associated with cellular
infiltrates in one area. Non-specific segmental or diffuse
mesangial deposition of IgM and C3 was seen in some
glomeruli. Electron microscopy showed normal GBM.
On the whole, the picture suggested a non-immunolog-
ical interstitial disorder. The finding of concomitant
hypercalciuria prompted von Kossa staining to rule out
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Fig. 2 Case 2’s family pedigree. S renal stone, NC nephrocalcino-
sis, HC hypercalciuria, arrow proband, full black symbol mutated
individuals, crossed symbol dead individual. By considering NC, S
and HC as different signs of the same genetical disorder, since all
generations are affected, an autosomic dominant disorder (with
incomplete penetrance in consideration that the proband’s mother
is healthy) might be suggested

DD and a sample of the patient’s DNA was requested
for the referring nephrologist.

While the former ruled out any tissue calcifications,
molecular analysis on the CLCN5 gene identified a
nucleotide G to T substitution in exon 7 in position
1,070 (1,070 C>T), leading to the non-conservative
glycine — valine substitution (G260V). This is a
CLCNS5 gene mutation never hitherto described. It was
also found in the mother and in the ESRD uncle. The
mother had abnormal urinary levels of f,-microglobu-
lin.

Discussion

Dent’s disease (DD) is characterized by medullary
nephrocalcinosis, nephrolithiasis, hypercalciuria, LMW
proteinuria and other tubular dysfunctions, rickets or
osteomalacia, and renal failure, in various combinations
[3]. This rare disease presents in childhood or early adult
life. Females are only exceptionally affected [3] because
it is a recessive X-linked condition caused by mutations
in the chloride channel CLCN5 gene [4, 5], located on
the short arm of the X chromosome (Xp11.22) [6]. This
gene encodes a 746-amino acid protein expressed in the
renal proximal tubules, the thick ascending loop of
Henle, and a-intercalated cells of the collecting ducts [7,
8], which has a role in endosomal acidification processes.
A defect in endosomal-dependent phenomena, i.e. in
renal proximal tubule LMW protein absorption and
receptor trafficking, appears to be the pathophysiologi-
cal culprit for the disease [9].

Clinicians quite often consider family history a rele-
vant, possibly even fundamental pointer to the diagnosis
of DD, but this is not invariably the case since puzzling



inheritance patterns may certainly be the consequence of
the DD composite phenotype, and the fact that some
DD manifestations are widespread clinical problems.
The two case reports depict misleading inheritance pat-
terns.

They are characterized by a family history apparently
without the X-linked inheritance typical of DD. The
inheritance pattern suggested a recessive autosomal
transmission of the short stature rickets in the first case
and a dominant one of the stone disease in the second.
The clinical diagnosis of DD can prove difficult because
the clinical picture may be very vague or non-specific,
possibly flawed by recall bias (e.g. the short stature in
case 1’s family), or purely biochemical (hypercalciuria,
LMW proteinuria, i.e. two findings demanding non-
routine analyses even in the nephrological setting). Cases
may even present with hypercalciuria alone, with none
of the other features of the disease [10], or with ESRD
without nephrocalcinosis [3], or with seemingly idio-
pathic calcium nephrolithiasis. That is why some cases
can go unrecognized, preventing the recognition of an
inherited pattern and particularly of a clear X-linked
transmission. This is even more likely in the small family
units now typical of western countries.

On the other hand, one of the main signs of DD, i.e.,
calcium renal stones, is very common in the general
population (the prevalence of idiopathic calcium neph-
rolithiasis is as high as 10%), so it may be that calcium
nephrolithiasis, in its idiopathic form, is a chance
occurrence in DD families (as in one member of each of
the two families), giving rise to atypical, confounding
inheritance patterns.

The message in this paper is that a diagnosis of DD is
suggested primarily by a patient’s clinical signs, while
the familial transmission pattern is not necessarily a
feature. While the presence of an X-linked inheritance
pattern supports the diagnosis of DD, its absence by no
means suffices to rule out the disorder. The finding that
probands’ mothers have LMW proteinuria is a strong
hint to the diagnosis of DD. Actually both probands’
mothers had abnormal urinary excretion of f,-micro-
globulin. Thus, in accordance with the literature [11], we
believe that assaying LMW proteinuria (or f,-micro-
globulin, a-microglobulin, or retinol-binding protein) in
first-degree female relatives of suspected cases is a
valuable diagnostic tool before searching for CLCNS
gene mutations or mutations of the OCRLI1 gene which
has been recently reported as causing an X-linked dis-
order similar to DD [12]. On the contrary, LMW pro-
teinuria is not found in first-degree female carriers of
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conditions mimicking DD, such as autosomal recessive
proximal tubulopathy with hypercalciuria [13].
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