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Abstract: Dent disease is a rare renal tubular disorder that appears almost exclusively in males.
The diagnosis is still challenging, and therefore Dent disease is occasionally misdiagnosed. We
report a case of a 45-year-old man with Dent disease who developed renal failure. Since the age
of 7 months, he persistently exhibited proteinuria. At the age of 24 years, he underwent kidney
biopsy, which revealed focal segmental glomerulosclerosis. The patient’s brother was found to have
proteinuria since he was 2 years old. At the age of 45 years, the patient was transferred to a tertiary
care nephrologist, and Dent disease was suspected. Genetic testing revealed a CLCN5 mutation. We
highlight the broad spectrum of clinical manifestations in Dent disease and the importance of having
a high clinical suspicion to attain a definitive diagnosis. Furthermore, future research regarding the
clinical course of the disease, prognosis, and effective treatment options is needed.
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1. Introduction

In 1964, C. E. Dent and M. Friedman reported two unrelated English boys with a rare
form of renal tubular rickets with hypercalciuria and tubular proteinuria, and initially
described what has been called Dent disease [1,2]. Dent disease is an X-linked recessive
disorder of the proximal tubules that classically manifests with low-molecular-weight
proteinuria, hypercalciuria leading to nephrocalcinosis or nephrolithiasis, and progressive
renal failure [3–5]. The exact prevalence is unknown, and as of 2010, over 250 affected
families had been reported [5].

Dent disease may be caused by either an inactivating mutation in CLCN5, which
is located on chromosome Xp11.22 (Dent disease type 1, OMIM #300009), or the OCRL1
gene located on chromosome Xq25 (Dent disease type 2, OMIM #300555) [5–8]. Muta-
tions in CLCN5 are found in approximately 60% of male patients, whereas mutations in
OCRL1 account for approximately 15% of cases [8–12]. For the remaining cases, there is a
lack of molecular genetic characterization assuming further genetic heterogeneity [8,13].
Additionally, the phenotype is variable, and the correct diagnosis is often late or even
missed [5,14,15].

Herein, we describe the case of a 45-year-old man with Dent disease who developed
renal failure, with a literature review.

2. Case Presentation Section

A 45-year-old male was referred to a tertiary care nephrologist due to continuously
deteriorating renal function over the past two years (Figure 1) and episodically elevated
blood pressure. The presence of proteinuria in this patient was first noted at the age of
seven months. There are no medical data before the patient was 24 years old, when a
kidney biopsy was performed due to persistent nephritic syndrome (serum creatinine
(SCr) was 150 µmol/L). The pathological record information at that time indicated that the
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patient was diagnosed with focal segmental glomerulosclerosis (FSGS); however, electron
microscopy was not performed for additional evaluation. Medullar kidney disease or
Alport syndrome was suspected; unfortunately, the patient was not investigated further.
Twelve years later, 24 h urinalysis was performed and revealed proteinuria (2.67 g/24 h),
a urine dipstick showed hematuria, and serum creatinine was 170 µmol/L at that time.
There are no clinical records on visits to a nephrologist until the age of 43 years.
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Figure 1. Course of renal function before transferring to a tertiary care nephrologist. Note: Kidney
function was evaluated as eGFR (grey line). The 0 month marker represents the beginning of regular
visits to a nephrologist in May 2019 (SCr—295 µmol/L), whereas 22 months represents the last visit
before transferring to tertiary care (April 2021) (SCr—395 µmol/L).

At the first visit to the tertiary care nephrologist, the patient was asymptomatic,
with a blood pressure of 127/92 mmHg and pulse of 68 beats/min. The patient’s height
and weight were 172 cm and 83 kg, respectively. Laboratory investigations indicated no
evidence of anemia, severe acidosis, or serum electrolyte abnormalities; however, they
showed high levels of serum creatinine and parathyroid hormone, dyslipidemia and
vitamin D deficiency (Table 1). Urinalysis, 24 h urine sample and urine chemistries showed
hypoosmotic urine, albuminuria, hypermagnesuria, and hypernatriuria (Table 2). Urine
protein electrophoresis was not performed. Abdominal ultrasound examination was
performed, revealing nephrosclerosis and cysts in both kidneys (up to 3.6 cm). The renal
parenchyma could hardly be differentiated from the surrounding tissue, and a 1.3 cm
calcinate was observed in the parenchyma of the left kidney.

Family history revealed that his brother was also found to have proteinuria at the
age of 2 years. Moreover, 15 years later he developed chronic kidney disease, and renal
hypoplasia was diagnosed. At the age of 38 years, he begun dialysis, and at the age of
40 years he underwent cadaveric kidney transplantation. He died 13 years later from a
myocardial infarction. Furthermore, nephrocalcinosis was seen in the patient’s daughter
(Figure 2).

To investigate a possible genetic mutation in this patient, a genetic analysis for heredi-
tary kidney diseases was conducted. Informed consent for genetic analyses was obtained. A
pathogenic mutation p.[(Leu129*)] (c.386T>A) in exon 6 of the CLCN5 gene was identified
by gene panel testing for renal diseases using a next-generation sequencing, which corre-
sponds to a diagnosis of Dent disease. Genomic DNA was extracted from the peripheral
blood of the patient. A close follow up, along with angiotensin-converting enzyme (ACE)
inhibitors and rosuvastatin, has been continued to date. The patient’s kidney function
continued to worsen (Figure 3), and therefore a peritoneal dialysis catheter was implanted.
He was included on the waiting list for renal transplantation and renal replacement therapy
has not yet been started.
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Table 1. Laboratory investigation.

Value Reference Range

Complete blood count

White blood cell, ×109/L 5.99 4.0–9.8
Hemoglobin, g/L 143 128–160
Platelet, ×109/L 213 140–450

Arterial blood gas

pH 7.386 7.35–7.45
pCO2, mmHg 37.4 35–48
pO2, mmHg 74.8 83–108
HCO3

−, mmol/L 21.9 21–28
Actual base excess, mmol/L −2.1 −2–+3

Biochemistry

Serum creatinine, µmol/L 366 64–104
Urea, mmol/L 9.8 2.5–7.5
Uric acid, µmol/L 304 208–428
Total protein, g/L 67.7 66–83
Albumin, g/L 41.4 36–52
C-reactive protein, mg/L 1.68 ≤5
Potassium, mmol/L 4.7 3.8–5.3
Sodium, mmol/L 145 134–148
Calcium, mmol/L 2.18 2.10–2.55
Phosphorus, mmol/L 0.85 0.74–1.52
Magnesium, mmol/L 0.82 0.65–1.05
Parathyroid hormone 31.05 1.6–7.3
25-hydroxyvitamin D, nmol/L 27.3 75–100
Cholesterol, mmol/L 9.62 <5.2
Triglycerides, mmol/L 4.98 ≤1.8
High-density lipoprotein cholesterol, mmol/L 1.13 >0.91
Low-density lipoprotein cholesterol, mmol/L 5.46 2.6–3.5

Note: abnormal blood values are in bold.
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Figure 2. Family tree of the patient. Note: Arrow denotes the patient with Dent disease. Square
represents male member, and circle represents female member. The quarter-filled square represents
the patient’s brother with renal hypoplasia, whereas the quarter-filled circle represents the patient’s
daughter with nephrocalcinosis.
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Table 2. Urinary analites.

Value Reference Range

Urinalysis

pH 6.5 4.0–8.0
Urine-specific gravity 1.004 1.010–1.030
Urine protein, g/L 0.7 (1+) ≤0.15
Urine glucose, mmol/L 0 ≤2.8
Urine blood, mg/L 0.6 (1+) ≤0.6
Urine white blood cells, /µL 0 ≤25

Urine chemistries

Urine total protein, g/L 0.793 <0.11
24 h urine total protein, g/24 h 6.106 <0.15
Urine albumin, mg/L 456 <20
24 h urine albumin, mg/24 h 3511.2 <30
Albumin–creatinine ratio, mg/mmol 233.85 <2.5
Urine potassium, mmol/L 13.4
24 h urine potassium, mmol/24 h 103.18 25–125
Urine sodium, mmol/L 44
24 h urine sodium, mmol/24 h 338.8 40–220
Urine calcium, mmol/L 0.54
24 h urine calcium, mmol/24 h 4.158 2.5–7.5
Urine phosphorus, mmol/L 4.44
24 h urine phosphorus, mmol/L 34.188 16.5–48.5
Urine magnesium, mmol/L 0.83
24 h urine magnesium, mmol/24 h 6.391 3.0–5.0

Note: abnormal urine values are in bold.
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Figure 3. Course of renal function after transferring to a tertiary care nephrologist. Note: Kidney
function was evaluated as 1/creatinine level (grey line). The 0 month marker represents the beginning
of regular visits to a tertiary care nephrologist in May 2021 (SCr—386 µmol/L). The patient is under
the supervision of a tertiary care nephrologist until present. The figure shows data on kidney function
for 15 months (until August 2022) (SCr—602 µmol/L).

3. Discussion

Dent disease is a heterogenous group of X-linked renal tubular disorders characterized
by an incomplete renal Fanconi syndrome [16]. It is a rare disorder with a variety of clinical
manifestations and therefore a challenging diagnosis [5,14,15]. Bhardwaj et al. discovered
that the median age at onset of Dent disease was 1.8 years (range, 0.3–8), while the median
age of diagnosis was 8.0 years (range, 1.5–14) [17]. However, some asymptomatic cases
are usually diagnosed in adult life due to early occurrence of idiopathic chronic kidney
disease (CKD) [16,18,19]. Blanchard et al. reported the mean age of patients with end-stage
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renal disease (ESRD) due to Dent disease to be 40 years [20]. In our case, proteinuria was
first detected at the age of seven months, although the definitive diagnosis was established
when the patient was investigated due to CKD at the age of 45 years.

The ClCN5 gene encodes ClC-5, an electrogenic chloride channel Cl−/H+

antiporter [7,16,21,22]. ClC-5 is mainly expressed in the proximal tubule and intercalated
cells of the collecting duct, and has a crucial role in the acidification of early endosomes of
proximal tubular cells [16,23,24]. More than 250 different pathogenic variants of ClCN5 in
Dent disease have been identified thus far, mainly including missense (35%) or frameshift
(31%) mutations, followed by nonsense, splicing mutations, and large deletions (16%, 10%,
and 4%, respectively) [16,25,26]. Mansour-Hendili et al. found that the most frequent
mutations are p.Ser244Leu, p.Arg637*, and p.Arg704* [26]. We presented a case with a
p.[(Leu129*)] (c.386T>A) mutation in the CLCN5 gene, which has not been described in
the literature before; therefore, the impact of the mutation on Dent disease phenotype
is unestablished.

Lack of functional ClC-5 inhibits the endocytosis of proximal tubular epithelial cells,
therefore the primary function of reabsorbing amino acids, hormones, and carbohydrates
cannot be exerted causing low-molecular-weight proteinuria (LMWP) [11,16,24]. The
ClC-5 disruption reduces megalin expression at the brush border membrane of proximal
tubular cells and impairs the endocytosis of parathyroid hormone (PTH), leading to an
increased concentration of PTH in the urine, and consequently a high level of 1,25-(OH)2-
vitamin D3. Therefore, the intestinal absorbtion of calcium is promoted, resulting in
hypercalciuria and renal calcification [22–24,27]. In addition, accumulation of PTH at the
renal tubules stimulates PTH receptors and reduces phosphate reabsorbtion, leading to
hypophosphatemia/hyperphosphaturia [22,23].

There is no genotype–phenotype correlation and the spectrum of the disease’s clinical
presentation is broad [28]. Soares et al. stated that the phenotypic differences worldwide
are due to a combination of dietary and environmental factors, delayed diagnosis and
the effect of modifier genes [28,29]. Moreover, Blanchard et al. found that with age the
phenotype progresses from proximal nephropathy to a combined proximal/distal salt-
losing tubulopathy [20]. An estimated decline in glomerular filtration rate (GFR) with
age is from 1.0 to 1.6 mL/min/1.73 m2 per year [20]. According to Bhardwaj et al., the
p.Ser244Leu mutation is associated with more rapid progression to kidney failure in the
first decade [17]. The key characteristics of Dent disease include LMWP, hypercalciuria
(>4.0 mg in adults), and at least one of the following: nephrocalcinosis, nephrolithiasis,
hypophosphatemia, CKD, or family history consistent with X-linked inheritance [22,28,30].
In contrast to LMWP, hypercalciuria is a less-constant feature and declines with age. In
addition, it was found that 85% of patients older than 30 years had normal calcium in their
urine [20]. Nephrocalcinosis usually occurs in childhood and appears in almost 75% of
patients [20,31]. Our patient presented with secondary hyperparathyroidism, albuminuria,
and no signs of hypercalciuria. Hypercholesterolemia and hypertriglyceridemia were also
seen. Although dyslipidemia is not a typical observation in Dent disease, Soares et al.
described a case with hypercholesterolemia refractory to statin therapy [28].

Currently, there is no reliable verification of kidney biopsy with either diagnostic
or prognostic value [16]. However, glomerulosclerosis is found in almost two-thirds of
the biopsies, with a median of 17% glomeruli being sclerosed [32–35]. Furthermore, the
glomerulosclerosis is usually focal–global rather than focal–segmental [32,34,35]. In our
case, kidney biopsy showed focal segmental glomerulosclerosis, which is seen in approxi-
mately 6.6% of Dent disease cases [10,20,34]. Focal interstitial fibrosis and inflammation, as
well as tubular atrophy, dilatation or tubulitis, are also seen in renal biopsies (60%, 53.3%,
and 70% of cases, respectively) [10,20,36]. Focal giant mitochondria with dense condensa-
tion and dilatation of the endoplasmic reticulum in the proximal tubules are uncommon
findings [10]. Furthermore, interstitial fibrosis and inflammation were usually located
adjacent to a sclerotic glomeruli [10]. Wang et al. reported that foot process effacement was
noted in 57% of the patients, and was mostly mild and segmental [10]. Additionally, the
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presence of foot process effacement was linked to a steeper annual eGFR decline during
the follow-up [10].

There is no specific treatment; however, the main goals of therapy are to decrease
hypercalciuria, prevent nephrocalcinosis and renal stones, and slow down the progres-
sion to ESRD [28,37,38]. Administration of thiazide diuretic and restriction of dietary
sodium intake reduces calcium excretion. Moreover, thiazide diuretics doses greater than
0.4 mg/kg/day reduces urinary calcium excretion by more than 40%, albeit patients with
such doses may develop symptomatic hypotension or hypokalemia [28,37,39]. Data regard-
ing RAAS inhibition in Dent disease are scant, although Deng et al. showed a reduction in
the urinary microalbumin-to-creatinine ratio in 54% of children after a median 1.7 years
of treatment [40]. In our case, the patient did not receive thiazide diuretics in addition
to ACE inhibition. Patients with ESRD need renal replacement therapy and are often
excellent candidates for transplantation, since the disease is unlikely to recur after trans-
plantation [3,41–43]. Moreover, experimental models have shown positive effects of a diet
high in citrate in suspending the progression of kidney disease [44].

4. Conclusions

Dent disease has a variable phenotype; therefore, the diagnosis may be underrecog-
nized. This case is significant due to a delayed diagnosis of Dent disease, which could be
caused by non-specific clinical manifestation and histological findings of kidney biopsy.
Moreover, Dent disease is still a relatively new concept, especially in the adult population.
Thus, Dent disease should be considered in the presence of a family history of kidney
disease, persistent albuminuria from a young age, glomerulosclerosis in renal biopsy, and
progressive idiopathic renal failure in male adult patients.
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