
OBSERVATIONS

HNF1B Abnormality
(Mature-Onset
Diabetes of the
Young 5) in Children
and Adolescents

High prevalence in autoantibody-
negative type 1 diabetes with
kidney defects

M ature-onset diabetes of the young
5 (MODY5) is characterized by a
wide clinical spectrum, including

diabetes and kidney disease (1–3). Asso-
ciated gene defects are either mutations
within HNF1B or a 1.4–1.5 Mb monoallelic
deletion of chromosome 17q12 including
HNF1B (4,5). Up to now, information on
prevalence of MODY5 in children and ado-
lescents with diabetes has been very limited
(2). We now report prevalence of MODY5
and associated anomalies of HNF1B in a
large cohort of children and adolescents
with diabetes being followed at our diabetes
center.

Analysis of the HNF1B gene was per-
formed by DNA sequencing of all exons
(including flanking introns), and samples
with normal sequence variants were subse-
quently analyzed for deletions or duplica-
tions using quantitative multiplex PCR of
short fluorescent fragments, as described
previously (3). Presence and size of disease-
causing chromosomal rearrangements de-
tected by quantitative multiplex PCR of
short fluorescent fragments was completed
by array-based comparative genomic hy-
bridization and fluorescence in situ hybrid-
ization, as described previously (4). Genetic
studies have been approved by the ethical
committee of the Charité.

Within our cohort of 623 children
and adolescents with diabetes, 95% had
type 1 diabetes, 3% monogenic diabetes
(with genetic diagnosis), and �1% type 2
diabetes. In terms of autoimmune mark-
ers, 84 had no �-cell autoantibodies
(GADA, tyrosine phosphatase-like insu-
linoma antigen 2 [IA-2A], insulin auto-
antibody [IAA], or islet cell antibody
[ICA]) at diabetes onset and were classi-
fied as type 1B diabetic. Of these, 37 had

at least one of the following features sug-
gesting monogenic diabetes: 1) parent
with diabetes, 2) associated extrapancre-
atic features, and 3) detectable C-peptide
outside honeymoon phase. DNA of these
patients was tested for defects of the most
frequent MODY genes (GCK, HNF1A,
HNF4A, and HNF1B) but also for HNF1B
deletion. Overall, we found three new cases
with a heterozygous HNF1B gene deletion
but no point mutation of HNF1B. In these
three cases and a fourth known case with
HNF1B deletion (4), family history did not
indicate MODY5-associated organ disease,
and fluorescence in situ hybridization anal-
ysis in seven parents tested (except one fa-
ther) did not show the deletion. Therefore,
new deletion of HNF1B in these patients is
most likely.

Prevalence of MODY5 was 0.6% (4 of
623 subjects) in our cohort but 4.7% (4 of
84 subjects) in all subjects, with auto-
antibody-negative (type 1B) diabetes. In
the subgroup of those with genetic testing
for MODY, prevalence was much higher,
11% (4 of 37 subjects). Moreover, in
seven cases with known kidney malfor-
mations, three had positive autoantibod-
ies, and all four autoantibody-negative
cases had the HNF1B deletion. Neverthe-
less, relevance of genetic testing was under-
lined by the fact that some abnormalities
have been found only after genetic diagno-
sis of HNF1B defect, including one case
with cystic kidney disease, two cases
with pancreas dysplasia, and, finally,
one girl with bicornuate uterus. Also,
dyslipidemia and liver disease in two
cases have been explained by the diag-
nosis of HNF1B deletion.

Overall, prevalence of MODY5 was less
than 1% in all patients but between 4.7 and
11% in patients with autoantibody-negative
diabetes. Therefore, MODY5 might still be
underdiagnosed in cohorts with pediatric
and adolescent-onset diabetes. Most impor-
tantly, if structural kidney defects are found
in these children, MODY5 is a very likely
diagnosis.
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