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ABSTRACT
Mutations in hepatocyte nuclear factor-1 beta (HNF1B) are the most commonly identified genetic cause 
of renal malformations. Heterozygous mutations are associated with renal cysts and diabetes syndrome. 
Various renal developmental abnormalities and maturity-onset diabetes of the young could be the 
presenting factors of these mutations. A 10-year-old boy who was evaluated for bilateral cystic kidneys 
and chronic kidney disease from the newborn period was diagnosed with HNF1B-related glomerulocystic 
disease by DNA sequencing. The differential diagnosis of autosomal dominant polycystic kidney disease 
was a diagnostic pitfall. The genetic screening of the family revealed his mother, sister, and brother to have 
the same mutation. Therefore, genetic diagnosis and counseling are important for cystic kidney diseases 
not only for formulating the diagnosis and early management plan but also for the diagnosis of potential 
asymptomatic cases in the family.
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ÖZ
Hepatosit nükleer faktör 1B’yi kodlayan (HNF1B) genindeki mutasyonlar, renal malformasyonların en 
sık genetik nedenlerinden biridir. Bu gendeki heterozigot mutasyonlar renal kist ve diyabet sendromu 
ile ilişkilidir. Hastalar; farklı renal gelişimsel anomaliler ve gençlerde görülen erişkin tip diyabet ile 
başvurabilirler. Bu olgu sunumunda, yenidoğan döneminden itibaren her iki böbrekte kistlerin olması ve 
kronik böbrek hastalığı nedeniyle takip edilen ve DNA sekanslama yöntemi ile HNF1B ilişkili glomerülokistik 
hastalık tanısı alan on yaşında erkek hasta anlatılmıştır. Ayırıcı tanıda yer alan otozomal dominant polikistik 
böbrek hastalığı, genetik analiz ile dışlanmıştır. Aile taramasında annenin, kız kardeş ve erkek kardeşin 
aynı mutasyona sahip olduğu gösterilmiştir. Kistik böbrek hastalıklarında genetik inceleme ve danışmanlık, 
sadece erken tanı ve tedavi için değil, ayrıca ailedeki asemptomatik olguların da tanısı için önemlidir.

Anahtar kelimeler: Renal ekojenite artışı, kronik böbrek yetmezliği, kistik böbrek hastalığı, süt çocuğu

 INTRODUCTION

Mutations in hepatocyte nuclear factor-1 beta (HNF1B, 
OMIM # 189907) are the most commonly associated 
genetic cause of congenital anomalies of the kidney and 

urinary tract (CAKUT)1,2. HNF1B is involved in embryonic 

renal development and also plays a role in ureteric bud 

branching and nephrogenesis. Additionally, HNF1B is a 

transcription factor that is involved in the gene expression 
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in the epithelial cells of various other organs, such as the 
pancreas, liver, and the Mullerian duct3,4. This disorder 
is associated with a wide clinical spectrum of renal 
developmental anomalies, including renal cysts, familial 
hypoplastic glomerulocystic kidney diseases, and solitary 
and horseshoe kidneys. Other systemic findings include 
pancreatic beta-cell dysfunction that leads to diabetes 
mellitus, gout, and abnormalities of the liver and genital 
tract5.

Hereditary cystic kidney diseases comprise a complex 
group of genetic disorders and within the previous years 
more than 70 genes were identified. The most common 
causes of hereditary cystic kidney diseases and related 
genes are autosomal recessive polycystic kidney disease; 
PKHD1, autosomal dominant polycystic kidney disease; 
PKD1, PKD2, nephronophtisis; NPHP1, NPHP2, NPHP3, 
NPHP5, NPHP5, NPHP6, NPHP11, Bardet Biedl syndrome; 
BBS and hepatocyte nuclear factor-1 beta nephropathy; 
HNF1B. The genetic heterogeneity and absence of a 
phenotype-genotype correlation is a major challenge for 
physicians6. Herein, we reported the case of a family with 
HNF1B-associated cystic kidney disease with unusual 
presentations and the different spectrum of the disease 
in the family members.

CASE REPORT

A 10-year-old boy, the first child of nonconsanguineous 
parents, was prenatally diagnosed with polycystic kidney 
disease. Postnatal ultrasonography (USG) revealed 
normal-sized kidneys (right kidney: 46×21 mm and left 
kidney: 47×20 mm), diffused renal hyperechogenicity, mild 
hydronephrosis in the left kidney, and bilateral multiple 
millimetric cysts (3-4 mm). Physical examinations did not 
identify any extrarenal malformations and blood pressure 
was normal. Laboratory examination revealed that the 
serum creatinine level was 1 mg/dL (n=0.5 ±0.1) at the end 
of the first week and electrolytes and urine analysis were 
found to be normal.

At one year of age, the patient was diagnosed with 
stage 3 chronic kidney disease (CKD). His blood and urine 
uric acid, liver enzymes, magnesium, and calcium levels 
were within the normal limits (Table 1). The mother’s first 
USG was normal; however, after three years, an USG 
detected a simple cyst in the left kidney and laboratory 
examination showed increased uric acid and creatinine 
levels, and consequently, she was diagnosed with stage 
2 CKD. The father demonstrated normal kidney function 
and USG findings. Due to a positive family history of renal 
cysts, a high suspicion of autosomal dominant polycystic 

kidney disease emerged in the children. In the following 
years, his mother gave birth to a girl and a boy (Figure 
1). His sister and brother also had CKD, renal cysts, and 
diffused hyperechogenicity in both kidneys. His mother 
and sister had hyperuricemia and hypomagnesemia. 
All the family members were checked for diabetes but 
none were clinically diagnosed. His mother and father 

Figure 1. Pedigree of the family affected with hypoplastic 
glomerulocystic kidney disease, with the proband 
indicated by an arrow.

Table 1. Laboratory parameters in neonatal period, 
infancy, and childhood

Blood parameters (units) Value Reference 
range

Age: 1 month

Creatinine (mg/dL) 0.97 (0.5±0.1)

Urea (mg/dL) 16 (15-36)

Blood glucose (mg/dL) 88 (60-100)

Sodium (mEq/L) 134 (134-146)

Potassium (mEq/L) 4.5 (3.5-5.2)

Uric acid (mg/dL) 3.19 (3.5-7.2)

Calcium (mg/dL) 11.12 (8.8-10.8)

Magnesium (mg/dL) 2.26 (1.7-2.2)

Age: 1 year

Creatinine (mg/dL) 0.75 (0.3-0.45)

Urea (mg/dL) 50 (15-36)

Age: 5 years

Creatinine (mg/dL) 0.71 (0.32-0.59)

Urea (mg/dL) 56 (15-36)

Age: 10 years

Creatinine (mg/dL) 1.08 (0.39-0.73)

Urea (mg/dL) 45 (15-36)

Blood glucose 88 (60-100)

Uric acid (mg/dL) 7.8 (3.5-7.2)

Magnesium (mg/dL) 1.64 (1.7-2.2)

PTH (pg/mL) 199 (18.5-88)

PTH: Parathyroid hormone
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underwent genitourinary system USG, which detected no 
anomalies.

Written informed consent was obtained from the 
family, and a renal cysts gene panel, including CEP290, 
EYA1, OCRL, PKD1, PKD2, PKHD1, SIX1, TTCB21B, HNF1B, and 
CYP24A1, was performed. Next-generation sequencing 
was done, which was confirmed with Sanger’s method. 
A frameshift mutation of the HNF1B gene (NM_000458 
gene c.1006dupC [p.His336Profs*24]) was demonstrated 
in the affected children. Genetic analysis was also 
performed on the patient’s mother, sister, and brother, 
and the same mutation was found in all of them. The 
maternal grandfather and grandmother were negative for 
the mutation, which proved the mother’s mutation to be 
de novo. The father was negative for the mutation. 

During the final follow-up visit, the patient was 10 years 
old with stage 2 CKD, hyperuricemia, hyperparathyroidism, 
and hypomagnesemia (Table 1). No evidence of diabetes 
mellitus was found in the patient to date, as assessed by 
plasma glucose, glycated hemoglobin (HbA1c), and oral 
glucose tolerance tests. 

DISCUSSION

HNF1B mutations are a major cause of bilateral cystic 
dysplasia and CKD. Maturity-onset diabetes of the 
young (MODY), a monogenic form of diabetes mellitus, 
is associated with HNF mutations. The onset of MODY is 
usually before 25 years of age and is related to abnormal 
glucose-stimulated insulin secretion7. Herein, we reported 
the case of a 10-year-old boy who was evaluated for 
bilateral renal cysts and CKD from the newborn period, 
and consequently diagnosed with HNF1B mutation 
(NM_000458 gene c.1006dupC [p.His336Profs*24]). 
This mutation has been reported in the literature 
along with the presentation of glomerulocystic kidney 
disease and early-onset diabetes, HNF1B alterations 
with CAKUT, and de novo HNF1B gene mutation in 
familial hypoplastic glomerulocystic kidney disease8,9. 
Autosomal dominant and recessive polycystic kidney 
disease was excluded by the renal cyst genetic panel. 
The disease was slowly progressive. The majority of 
neonates with HNF1B have normal or small-sized kidneys 
with renal cysts10. Various renal abnormalities including 
dysplastic kidneys and/or hyperechogenicity discovered 
during fetal life, diabetes mellitus associated with renal 
cysts, familial oligomeganephronia, renal magnesium 
wasting, horseshoe and solitary kidney, hyperuricemic 
nephropathy with gout, and hydronephrosis/hydroureter, 

have been reported10,11. Fortunately, progression to an 
end-stage kidney disease is rare in childhood12.

Hereditary cystic kidney disease comprise comprises a 
group of slowly progressive disorders, most of which are 
inherited as an autosomal recessive trait. One important 
exception is the HNF1B mutation, which has a dominant 
expression6. The expression of HNF1B is significantly 
variable within the same family and insufficient genotype-
phenotype correlations have been previously reported13. 
This index case was followed up from the newborn 
period; however, the first USG of the patient’s mother was 
normal and renal cysts appeared later on. Additionally, 
hypomagnesemia did not appear until the patient was 
10 years old, but his sister and his mother demonstrated 
apparent hypomagnesemia. The absence of diabetes in 
the family is surprising as well. The mother’s family was 
evaluated and revealed no mutations. The mutation was 
hence considered to be de novo, appearing first in the 
mother. These spontaneous de novo mutations occur 
relatively frequently (40%), and thus, testing for HNF1B 
mutations should be conducted even without a family 
history of renal disease or diabetes12.

During the final follow-up visit, the patient had stage 
2 CKD and hyperparathyroidism, which could be either 
secondary to CKD or HNF1B mutation. The patient did 
not have hyperphosphatemia and hypocalcemia, which 
are common biochemical abnormalities in children with 
early-onset CKD–mineral bone disease14. Our clinical 
impression is that hyperparathyroidism is secondary to 
HNF1B mutation.

Therefore, the importance of genetic analysis in cystic 
kidney diseases is increasing. Mutations that cause 
renal cysts have similar presentations; however, the 
clinical onset of chronic renal failure significantly differs. 
Genetic counseling is crucial for the precise diagnosis of 
patients and close follow-ups are necessary for detecting 
extrarenal manifestations as well as screening for 
undiagnosed family members.
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