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Abstract

Precision medicine, which optimizes diagnosis and treatment of diseases according to individualized
characteristics, is becoming a reality in the field of diabetes, especially for monogenic diabetes. Maturity-
onset diabetes of the young (MODY) is a type of monogenic diabetes characterized by early onset, relative
non-obesity, non-insulin dependence, and autosomal dominant inheritance. With the trend toward
precision medicine and improvement in genetic testing, there have been advances in the classification,
diagnosis, and treatment of MODY. MODY accounts for about 1% of diabetes in Korea, with GCK
(glucokinase)-MODY, HNF1la (hepatocyte nuclear factor-1 alpha)-MODY, and HNF4a (hepatocyte
nuclear factor-4 alpha)-MODY being most common. In the diagnosis of MODY, applying guidelines
for interpretation of variant pathogenicity is important. For the treatment of MODY, individualized
treatment strategies according to the causative gene of MODY should be applied when available. Still, the
majority of MODY is misdiagnosed and more genetic testing is required in Korea. We review updates
regarding the classification, diagnosis, and treatment of MODY.
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Table 1. Maturity-onset diabetes of the young (MODY)-related genes and clinical characteristics [18]

Gene Full name Clinical characteristic
Common MODY
HNF4A Hepatocyte nuclear factor-4 alpha Sensitive to sulfonylurea

GCK Glucokinase

HNFIA Hepatocyte nuclear factor-1 alpha

Macrosomia
Progressive beta-cell dysfunction

Mild fasting hyperglycemia

Sensitive to sulfonylurea
Progressive beta-cell dysfunction

HNFIB Hepatocyte nuclear factor-1 beta Renal malformation
Urogenital tract anomalies
Kidney cyst

Rare MODY

IPFI/PDX1 Insulin promoter factor/pancreatic and duodenal homeobox 1 ~ Permanent neonatal diabetes

NEURODI Neurogenic differentiation 1 Neonatal diabetes

KLFI11 Kriippel-like factor 11 Similar to type 2 diabetes

CEL Carboxyl ester lipase Exocrine and endocrine pancreatic dysfunction

PAX4 Paired box 4 Ketoacidosis

INS Insulin hormone Permanent neonatal diabetes

BLK B-lymphocyte kinase Overweight

ABCCS ATP binding cassette subfamily C member 8 Congenital hyperinsulinism
Neonatal diabetes

KCNJ11 Inward-rectifier potassium channel, subfamily J, member 11 Congenital hyperinsulinism
Neonatal diabetes

APPLI Adaptor protein, phosphotyrosine interacting with PH domain ~ Overweight

and leucine zipper 1

Revised from the article of Yang et al. (Diabetes Metab ] 2020;44:627-39) [18] under the Creative Commons Attribution Non-Com-

mercial (CC BY-NC 4.0) license.
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Clinical clues Recommended genetic test

" Diagnosed < 6 months I I Genetic test for neonatal diabetes

- Clinically diagnosed with type 1
diabetes BUT

- B-cell autoantibody negative

- C-peptide 20.6 ng/mL

Genetic test for MODY
- Absence of insulin resistance AND
- Family history of diabetes in at
. || least 1 individual <25 years in at
All patients [ i _ .
with diabetes | Diagnosed at 6 months ~ 30 years l— least 2 generations
- Accompanied kidney or urogenital Genetic test for MODY

—{ anomaly OR
- Impaired renal function

especially deletion of HNF1B

L - Hearing difficulty || consider MIDD or WFs

- Mild fasting hyperglycemia AND
- Family history of diabetes/pre-

} . - diabetes -
Diagnosed with gestational Genetic test for MODY,

diabetes especially GCK
- Persistent diabetes at 2 months
after delivery

Fig. 1. Approach to genetic testing based on clinical clues for monogenic diabetes.

Adapted from the article of Yang et al. (Diabetes Metab ] 2020;44:627-39) [18] under the Creative Commons Attribution
Non-Commercial (CC BY-NC 4.0) license.

MODY, maturity-onset diabetes of the young; HNFIB, hepatocyte nuclear factor 1B; MIDD, maternally inherited diabetes
and deafness; WES, Wolfram syndrome; GCK, glucokinase.
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