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Dent disease is a rare genetic disease characterized by low-molecular-weight proteinuria.
Dent disease with Bartter-like syndrome is rare and can easily be misdiagnosed and
mistreated. Herein, we report a case of Dent disease 1 with Bartter-like syndrome as the
initial manifestation. The patient was admitted to The Second Xiangya Hospital of Central
South University due to polydipsia, polyuria, and weakness of both lower limbs at 2
years of age. Laboratory tests showed that serum sodium, potassium and chlorine levels
were low, while serum creatinine levels were normal. The calcium level in the urine was
normal. The patient was initially diagnosed with Bartter syndrome, and despite medical
interventions, he eventually developed chronic kidney disease stage 4 at 13 years of age.
To determine the cause, the patient was recommended to undergo genetic testing, which
showed a CLCN5 gene c. 941C > T mutation (p.S314L), and was finally diagnosed as
Dent disease 1. The clinical manifestations of Dent disease are complex and diverse. For
patients with atypical clinical manifestations or unsatisfactory therapeutic effects, genetic
testing is recommended.

Keywords: dent disease, bartter-like syndrome, low-molecular-weight proteinuria, hypercalciuria, CLCN5 gene,
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INTRODUCTION

Dent disease is an X-linked recessive renal tubular disorder characterized by low-molecular-weight
proteinuria, with or without hypercalciuria, renal calcinosis, and progressive renal loss of renal
function (1). In addition to low-molecular-weight proteinuria and hypercalciuria, Dent disease has
some unusual presentations, such as Bartter-like syndrome and isolated proteinuria (2-5). Dent
disease with Bartter-like syndrome is rare. To date, only 3 cases have been reported worldwide
(2-4). The specific mechanism of Dent disease complicated with Bartter-like syndrome is not clear,
some scholars have proposed that Dent patients with Bartter-like syndrome are more likely to
progression to renal failure (4), while this hypothesis remains to be further confirmed.
Here, we report a case of Dent disease 1 with Bartter-like syndrome as the initial presentation.

CASE REPORT

The patient was a third child of unrelated parents and was born in February 2003. He had two
sisters, both of whom were in good health. However, his grandmother has a history of uremia.
At 2 years of age, the patient was admitted to The Second Xiangya Hospital of Central South
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University due to polydipsia, polyuria, and weakness of lower
extremities. The 24-h urine output was about 4,000 ml, and
the blood pressure was normal (90/50 mmHg). Laboratory tests
showed normal serum creatinine level (57.8 umol/l), while low
levels of serum sodium (110.4 mmol/l), potassium (2.02 mmol/l),
chlorine (83.5 mmol/l) and phosphorus (0.45 mmol/l) were
reported (Table 1). Serum calcium (2.38 mmol/l) and magnesium
(1 mmol/l) were within normal values. The patient had metabolic
acidosis (pH 7.321,HCO3-14.2mmol/l), but his urine calcium
level was normal (0.067 mmol/kg-d). The physical examination
of the eye and hearing was normal. He was diagnosed with Bartter
syndrome, based on clinical manifestations and laboratory tests,
and treatment began with potassium chloride sustained-release
tablets, captopril, sodium bicarbonate, and calcitriol.

Symptoms such as polydipsia and polyuria were significantly
improved after treatment. The urine protein levels fluctuated
from + to 2+, and serum potassium level was maintained
at a normal low level. In order to control urinary protein,
the patients were treated with prednisone and mycophenolate
mofetil in 2015. However, despite medical interventions, the
patient developed chronic kidney disease stage 4 at 13 years
of age. To determine the pathological condition of the kidney,
a renal biopsy was performed in 2016. Light microscopy of
renal tissue showing focal segmental glomerulosclerosis and
renal interstitial fibrosis. Electron microscopy of renal tissue
showing mild glomerular lesion, no parabulbar organs, renal
tubular epithelial edema and interstitial fibrous hyperplasia.
Ultrasonography of our patients in 2020 showed diffuse
parenchymal lesions of both kidneys and multiple cysts in
both kidneys.

Although the patient was initially diagnosed with Bartter
syndrome, the symptoms were not typical. First, there was
no obvious metabolic alkalosis and the patient had long-
standing proteinuria. Second, most patients with Bartter
syndrome have normal renal function and good prognosis
(6), while our patient developed chronic kidney disease stage
4 at 13 years of age, which is relatively rare in Bartter
syndrome. Third, the main pathological feature of Bartter
syndrome is the proliferation and hypertrophy of para-
glomerular organs (7) and the renal biopsy showed focal

TABLE 1 | Laboratory and urinary parameters in our patient.

Age (years) 2 12 13 17
pH 7.321 7.427

HCOS- 14.2 28.2

Serum Na (mmol/l) 110.4 141 134.6 141.4
Serum K (mmol/l) 2.02 2.84 3.94 4.44
Serum CI (mmol/l) 83.5 99.6 94.4 104.5
Serum Ca (mmol/l) 2.38 2.42 2.3

Serum Cr (wmol/l) 57.8 138 312.5 560.5
GFR [ml/ (min-1.73m?)] 44.72 24.95 16.67
Urine Protein 2+ 2+ 2+ 1+
24-h Urine protein (mg/Kg) 23 18.7 16.6
B2 microglobulin (mg/l) 2.4 9.03

24 h Urine calcium (mg/kg) 2.7

segmental glomerulosclerosis and interstitial fibrosis, which
are rare in Bartter syndrome. Therefore, genetic testing was
suggested and performed. The parents provide informed consent,
and 2-3ml of peripheral blood from both the child and
parents were taken and used for genetic testing. The results
showed a CLCN5 gene c. 941C > T mutation (p.S314L),
with the mother being a heterozygous carrier at this site.
No mutation was detected in the pathogenic gene of Bartter
syndrome. The patient was finally diagnosed with Dent disease 1.

DISCUSSION

According to the different mutant genes, Dent disease can
be categorized into three types: Dent disease 1, Dent disease
2 and Dent disease 3. The mutation point of Dent disease
1 is located in the CLCN5 gene encoding voltage-gated
chloride channel protein 5 (CIC-5), while the mutation point
of Dent disease 2 is located in the OCRL gene encoding
an inositol polyphosphate 5-phosphatase, which is also the
pathogenic gene of Lowe syndrome (8). In about 25% of the
patients, no CLCN5 and OCRL mutations were detected, and
these patients were classified as Dent disease 3 (9). Chronic
kidney disease occurs earlier in Dent disease 2 than in Dent
disease 1 (10). Some studies have shown that the level of
serum creatine kinase in patients with Dent disease 2 is
significantly higher than that in patients with Dent disease 1
(11), which can be used to predict the genotype of patients with
Dent disease.

Low-molecular-weight proteins can freely pass through the
glomeruli and be reabsorbed in the renal tubules. Low-
molecular-weight proteinuria is considered a sign of renal
tubular dysfunction. Under the pathological condition, the
reabsorption of low molecular weight protein in renal tubules
decreases, resulting in low-molecular-weight proteinuria. Other
hereditary renal tubular diseases, such as Lowe syndrome and
Fanconi syndrome, can also have characteristic low-molecular-
weight proteinuria. Lowe syndrome is caused by the OCRL
gene mutation, and in addition to the manifestations of
low-molecular-weight proteinuria, there are also other clinical
symptoms such as congenital cataracts and developmental delay.
In this case report, we wish to emphasize the importance
of classifying the nature of proteinuria in patients with
proteinuria. As low molecular weight proteinuria is considered
an important feature of dent disease, it is recommended to
perform genetic testing for patients with low molecular weight
proteinuria, regardless of the presence or absence of other
symptoms (12, 13).

Our patient had normal urine calcium levels at 2 years of age
and no urine calcium test was done after that. A recent review
described that hypercalciuria was absent in about 20% of Dent
disease 1 and 15% of Dent disease 2 patients (14). Therefore,
even proteinuria patients with normal urinary calcium cannot
rule out the possibility of Dent disease. Meanwhile, it is important
to consider the long-term monitoring of urinary calcium in
such patients.
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At first, our patient was diagnosed with Bartter syndrome
and treated with potassium chloride sustained-release tablets,
captopril, sodium bicarbonate, and calcitriol. Polydipsia and
polyuria were significantly improved, serum potassium level
was maintained at a normal low level. While the urine protein
levels fluctuated from + to 2+, the patients were treated with
prednisone and mycophenolate mofetil in 2015. At present, there
is no effective cure for Dent disease. Clinically, it is mainly
managed through symptomatic treatment support, with the
purpose to control high urinary calcium and delay the disease
progression. High-dose (> 0.4 mg/kg/d) thiazide diuretics
can significantly reduce urinary calcium levels, however, there
are also some side effects, such as severe dehydration and
hypokalemia (15). A high potassium citrate diet has been shown
to reduce urinary calcium and delay renal failure in animal
experiments (16). There is no clear evidence that ACEI drugs
reduce urinary protein in patients with Dent disease (17).

About 30% to 80% of patients with Dent disease develop
chronic kidney disease at the age of 30-50 (18). While the patient
in this case report developed chronic kidney disease stage 4 at the
age of 13. There is an assumption that patients with Dent disease
and Bartter-like syndrome symptoms are more likely to develop
renal failure (4), however, this hypothesis needs more evidence to
support it.
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