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INTRODUCTION

Dent’s disease refers to a group of X-linked renal tubular 
disorders including X-linked recessive nephrolithiasis, 
X-linked recessive hypophosphatemic rickets, and 

idiopathic low-molecular-weight (LMW) proteinuria with 
hypercalciuria and nephrocalcinosis.[1–4] It is a rare disorder, 
about 250 affected families have been described in literature, 
but the prevalence of this condition could be underestimated 
due to the extreme variability of the clinical presentation.[5]

Dent’s disease 1 (approximately 60% of patients) is caused by 
mutations affecting the CLCN5 gene, located on chromosome 
Xp11.22, which encodes for the ClC-5 chloride channel.[6-8]

Dent’s disease 2 (about 15% of patients) is caused by disorders 
in the OCRL gene, located on chromosome Xq25, which 
encodes a PIP2 5-phosphatase, and it is usually mutated in 
patients with Lowe syndrome.[9-11] About 25% of patients with 
clinical features of Dent’s disease do not have CLCN5/OCRL 
mutations, implicating the involvement of other genes.[9,12,13]
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ABSTRACT

Dent’s disease is a rare X-linked renal tubulopathy characterized by low-molecular-weight proteinuria, hypercalciuria, 
nephrocalcinosis, nephrolithiasis, and progressive renal failure. Common features are also rickets or osteomalacia, growth 
retardation, and short stature. We report the case of a boy affected by Dent’s disease, treated with recombinant human growth 
hormone (GH). Dent’s disease was diagnosed at 6.5 years of age on the basis of the inactivating mutation in CLCN5 gene. The 
boy had also dysmorphisms, mild mental retardation, and short stature (<−3 SD), in addition to the typical renal alterations of 
the syndrome. Target height was 180 cm (0.6 SD). GH therapy was started at a chronological age of 11 years and 6 months, 
with a bone age (Greulich and Pyle method) of 9 years; growth velocity was 3.4 cm/year (−2.6 SD) and creatinine clearance 
81 ml/min/1.73 m2 (normal range 89–165). After 6 months of GH treatment (40 mcg/kg/day), height increased from 124.5 cm 
(−3.4 SD) to 128.8 cm (−3.1 SD), insulin-like growth factor I (IGF-I) levels increased from 57.8 ng/ml (88–770) to 150 ng/ml, 
and creatinine clearance was 75 ml/min/1.73 m2 (70–120 range for >12 years). After 1 year on GH therapy, height was 132 cm 
(−2.9 SD), growth velocity 7.5 cm/year (3.2 SD), bone age 10 years, IGF-I level 177 ng/ml, and creatinine clearance 
109 ml/min/1.73 m2. After 2 years on GH therapy, height was 138.5 cm (−2.8 SD), growth velocity 6.5 cm/year (−0.1 SD), 
bone age 10.5 years, IGF-I level 393 ng/ml, and creatinine clearance 119 ml/min/1.73 m2. Our preliminary findings showed 
beneficial effect of GH treatment on growth velocity and renal function parameters. Further, follow-up is needed to confirm 
these preliminary positive results. GH treatment should be considered in children with Dent’s disease and short stature since 
extremely positive effects on linear growth and renal function can be obtained. Only three patients with Dent’s disease treated 
with GH have been reported in the literature, all showing encouraging results. Unfortunately, the small number of patients 
reported does not allow to draw definitive conclusions on the beneficial effect of GH treatment.
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Diagnosis is based on the presence of three criteria without 
other known causes of proximal tubule dysfunction: 
LMW proteinuria, hypercalciuria, and at least one of the 
following: Nephrocalcinosis, nephrolithiasis, hematuria, 
hypophosphatemia, chronic kidney disease, or family history 
consistent with X-linked inheritance. Molecular genetic 
analysis confirms the diagnosis.[13,14]

In the early stages, children are usually asymptomatic, they 
may manifest only LMW proteinuria and/or hypercalciuria.[15]

Progression to end-stage renal disease occurs between ages 
30 and 50 years in 30–80% of patients.[16]

Common clinical features are rickets, growth retardation, and 
short stature.[17]

About 50% of patients with Dent disease 2 present mild 
intellectual disability.[9,18]

No guidelines have been established for Dent’s disease 
treatment. The aims of therapy with thiazide diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, and 
angiotensin receptor blockers are to prevent nephrolithiasis 
and nephrocalcinosis and delay the progression of chronic 
kidney failure.[19,20]

Vitamin D and phosphorus supplementations are used to 
prevent bone secondary complications.[2]

To date, few reports suggest a positive effect of growth 
hormone (GH) therapy on growth failure and short stature 
without adverse events on kidney function.[21,22]

CASE REPORT

The boy was referred to the Pediatric Endocrinology 
Outpatient Clinic of the University of Siena at the 
chronological age (CA) of 11.5 years for short stature. The 
patient’s family history was negative for short stature and 
delayed puberty: Maternal grandfather had nephrolithiasis, 
paternal grandmother had tibia vara, and a first-degree cousin 
had mental retardation of unknown origin. The patient was 
born at term following an uneventful pregnancy with birth 
weight and length at 10°–25° percentile. His medical history 
revealed an orthopedic evaluation for bilateral tibia vara at 
3 years of age, with diagnosis of rickets and replacement 
therapy with 25-hydroxycholecalciferol (10 mcg/die) and 
orthotics. Neurological and neuropsychiatric evaluations 
were performed at 6 years of age for dysmorphisms and 
hyperactivity. These investigations revealed the presence 
of hypophosphoremia, hypercalciuria, LMW proteinuria, 
and non-selective aminoaciduria, in addition to mild mental 
retardation (IQ 70) and attention deficit hyperactivity 
disorder. Subsequent nephrologic and genetic evaluations led 

to the diagnosis of Dent’s disease 1, caused by an inactivating 
mutation in CLCN5 gene.

After 5 years on conventional treatment with 
hydrochlorothiazide and ACE inhibitor and potassium 
replacement therapy, the boy was referred at the CA of 
11.5 years for an endocrine evaluation for short stature.

Height was 124.5 cm (−3.4 SD), target height 180 cm 
(0.6 SD), growth velocity 3.4 cm/year (−2.6 SD), and weight 
28 kg (−2.0 SD); testes were prepubertal, with no pubic or 
axillary hair. The boy presented dysmorphisms: Triangular 
facies with severe prognathism, crossbite, low forehead and 
low-set ears, pectus excavatum, and disproportions of the 
lower limbs (right >left about 2 cm) with bilateral tibia vara. 
Cardiorespiratory and abdominal examination revealed no 
abnormalities, heart rate was 90/min, and blood pressure was 
95/60 mmHg.

Baseline investigations showed normal blood count, 
electrolytes, and liver function. Evaluation of renal function 
showed serum creatinine, calciuria, phosphaturia, and 
creatininuria within the normal range. Creatinine clearance 
(Schwartz formula) was 81 ml/min/1.73m2 (89–165 range for 
2–12 years).

Serum-free thyroxine, thyroid-stimulating hormone, and 
parathyroid hormone were normal. Follicle-stimulating 
hormone, luteinizing hormone, and testosterone were 
within prepubertal limits. 25-OH Vitamin D level was 
22.8 ng/ml (20–30 insufficiency); therefore, Vitamin D 
replacement therapy was started. Insulin-like growth factor 
I (IGF-I) showed very low level of 57.8 ng/ml (88–770). 
Bone age (Greulich and Pyle method) was 9 years. GH 
therapy (40 mcg/kg/day) was started at a CA of 11 years and 
6 months, in addition to the conventional treatment.

The planned follow-up includes auxological evaluation every 
3 months during the first 6 months of GH therapy and then 
every 6 months: Serum measurement of glucose, glycated 
hemoglobin, iron, transferrin, ferritin, liver function, 
creatinine, electrolytes, calcium, phosphorus, 25-OH 
Vitamin D, and IGF-1 every 6 months; bone age every year.

After 6 months of GH therapy and Vitamin D replacement 
treatment, in addition to hydrochlorothiazide and ACE 
inhibitor and potassium replacement, height was 128.8 cm 
(−3.1 SD), IGF-I level increased to 150 ng/ml, and creatinine 
clearance was 75 ml/min/1.73 m2 (70–120 range for 
>12 years). After 1 year on GH and Vitamin D replacement 
therapy, height was 132 cm (−2.9 SD), growth velocity was 
7.5 cm/year (3.2 SD), bone age was 10 years, IGF-I level was 
177 ng/ml, 25-OH Vitamin D was 56 ng/ml (normal values 
30–100), and creatinine clearance was 109 ml/min/1.73 m2. 
After 2 years on GH and Vitamin D replacement therapy, 
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height was 138.5 cm (−2.8 SD), growth velocity was 
6.5 cm/year (−0,1 SD), bone age was 10.5 years, IGF-I 
level was 393 ng/ml, 25-OH Vitamin D was 64.6 ng/ml, and 
creatinine clearance was 119 ml/min/1.73 m2.

At the last evaluation at 14 years of age, height was 142.6 cm 
(−2.6 SD), weight was 37.6 kg (−2.0 SD), and pubertal status 
was Tanner Stage 3 [Figure 1].

CONCLUSION

To the best of our knowledge, there are only three reports 
on GH therapy in children with Dent’s disease and growth 
retardation.[21,22] Sheffer-Babila et al. reported the case 
of two brothers, 10 and 13.5 years old, affected by Dent’s 
disease and GH deficiency. After 2 years on GH therapy, 
they showed an excellent growth response; they showed also 
an improvement of tubular resorption phosphate while the 
estimated glomerular filtration rate was stable.[21]

Samardzic et al. described the case of a 7-year-old boy 
with Dent’s disease, rickets, and short stature treated with 
GH therapy. In the first 2 years, the patient showed a great 
improvement of growth velocity and no relevant changes in 
creatinine clearance, which remained normal.[22]

During the first 2 years on GH therapy, our patient grew at an 
average rate of 7 cm/year (1.8 SD). Bone age did not accelerate 
and the patient started pubertal development. Renal function 
showed an improvement of the creatinine clearance (calculated 
with Swartz formula) from 81 ml/min/1.73m2  (89–165 range for 
2–12 years) to 119 ml/min/1.73 m2  (70–120 range for >12 years).

Our preliminary findings showed beneficial effects of GH 
treatment on growth velocity and renal function parameters. 
Further, follow-up is needed to confirm these preliminary 
positive results.

GH treatment should be considered in children affected 
by Dent’s disease and short stature, even in the absence 
of reduced GH secretion, because it may have extremely 
positive effects on linear growth and renal function.

The few patients with Dent’s disease treated with GH reported 
in the literature showed encouraging results, in particular, 
on growth velocity. Unfortunately, their small number and 
the short follow-up do not allow to draw conclusions on the 
beneficial effect of GH treatment.
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