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Interhospital Endocrine Conference

A 36-year-old non-obese Thai male with a

history of T2D with worsening glycemic control




HNF1A is a human gene on
chromosome 12 (12g24.31)
encoding the hepatocyte
nuclear factor 1-alpha
(HNF-1a) transcription
factor.

It regulates liver
development, beta-cell
function in the pancreas,
and gene expression in the
kidneys and intestines.

HNF1A-MODY

Multi-organ Dysfunction: A Timeline for HNF1A-MODY
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Table | The causative genes for maturity-onset diabetes of the young (MODY) and medical conditions associated with each MODY
subtype

MO DY Frequency (% | Pathophysiology Other features Possible treatment
gene in MODYs)
HMNF4a 3 p-Cell dysfunction Meonatal diabetes, hyperinsulinemic hypoglycemia Sensitive to sulfonylurea
during infancy, low trighcerides
GCE 15=20 Glucose sensing defect Stable mild fasting glucose Mo medication, or Diet
HNF 30-50 f-Cell dysfunction Glucosuria Sensitive to sulfonylurea
FOux | <] p-Cell dysfunction Homozygote: permanent neonatal diabetes, pancreas Chet or QAD or insulin
agenesis
HNFIg 3 p-Cell dysfunction Fenal malformations, genito-urinary tract anomalies, Insulin
pancreatic hypoplasia, low birth weight
NEURODI | <I p-Cell dysfunction Meonatal diabetes, child or adult-onset diabetes new- | OAD or insulin
rological abnomalities.
EKLFII <l p-Cell dysfunction Similar to type 1 diabetes OAD or insulin
CEL <] Pancreas endocrine and Exocrine dysfunction, lipomatosis CAD or insulin
exocrine dysfunction
FAX4 <l f-Cell dysfunction Ketoacidosis-prone Diet or OAD or insulin
M5 <] Insulin gene mutation Meonatal diabetes, child or adult-onset diabetes CAD or insulin
BLE <] Insulin secretion defect Crerweight, relative insulin secretion failure Chiet or OAD or insulin
ABCCSE =] AT P-sensitive potassium Homorygote: permanent neonatal diabetes, DAL (sulfonylurea)
channel dysfunction Heterozygote: transient neonatal diabetes
KCNJII <] AT P-sensitive potassium Homozrygote: neonatal diabetes CAD or insulin
channel dysfunction
APPLI <l Insulin secretion defect Child or adult-onset diabetes Diet or OAD or insulin
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Common Types of MODY and Their Clinical Clues

Subtype Key clues
GCK-MODY Mild stable fasting hyperglycemia
HNF1A-MODY Progressive diabetes, glycosuria, sulfonylurea sensitive
HNF4A-MODY Neonatal macrosomia/hyperinsulinism history
HNF1B-MODY Renal abnormalities, hypomagnesemia
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Distinguish MODY From Type 2 Diabetes

e MODY calculator : Traditional EXETER, Modified EXETER, Chinese
calculator, Indian calculator
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Distinguish MODY From Type 2 Diabetes

Calculator Populations Study type Variables Pros Cons
* No C-peptide/
Antibodies value Decrease

Traditional Exeter
(2012)

White European UK

GCK, HNF1A, HNF4A

Age at diagnosis, BMI,
HbAlc, treatment,
family history

need
*  Well validated
e AUCO0.95

performance in
Chinese, Indian,
Brazilian

Modified Exeter

Adaptation/valildation

MODY vs T1D/T2D

Exeter concept +
C-peptide lipid profile

* Better sensitivity

Not ethnicity-

lu populations aw ethnicity-specific specific
parameters
current age, age at
: . diagnosis, sex, BMI,

Chinese Ch'”isleDyoung'O”SEt (Hsﬁ';'lgNFlA' HNF4A, 1 oystolic BP, HDL-C, LDL- |* Suitable in Chinese N‘i,j"tt?ma'

Calculator non- C, triglyceride, fasting validation
C-peptide
Age at diagnosis, BMI,
parental history, HbAlc [+ Developed from New

Indian Calculator |Asian Indian HNF1A/HNF4A ) ! . Focus only
+ + - large Indian cohort
+ HDL £ stimulated C g HNF1A/HNF4A

peptide
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hsCRP in HNF1A-MODY

e Use as a screening for MODY

* Low hsCRP is a biomarker of
reduced HNF1A transcriptional
activity.

* No universal cut-off point (but mostly
use <0.2-0.5 mg/L)

hsCRP: high-sensitivity C-reactive protein
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The nature-nurture concept

VY < ‘\\ Perinatal factors
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Polygenic risk score
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Polygenic Risk Score (PRS): a quantitative measure that
combines the effects of numerous genetic variants
across the genome to estimate an individual's genetic
susceptibility to a specific disease.

& PRS-35.G.

— G B is the effect size

G, is the number ‘
of risk alleles

at that SNP

MODY = one gene, large effect

T2D = many genes, small effects
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Sulfonylurea in HNF1A-MODY

Glucose

' Glucose

transporter

Endoplasmic
reticulum

* Insulin sensitivity is typically preserved.
« Endogenous insulin secretion remains
present.
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First-line therapy: Low-dose sulfonylurea
(SU)

* First-line treatment for most patients with HNF1A-MODY.

* Patients exhibit marked sulfonylurea sensitivity, often achieving
excellent glycemic control with doses substantially lower than those

used in type 2 diabetes.
* Initiate at a low dose and titrate gradually based on glycemic
response.

* If the patient is already receiving insulin, insulin doses should be
reduced or discontinued when SU is started to minimize

hypoglycemia.
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HNF1A-MODY

* Progressive decline in B-cell function

* Despite excellent initial response, glycemic control often deteriorates over
time.

* Secondary treatment failure may occur after approximately 3—25 years,
depending on age at diagnosis and residual B-cell function.

* Additional therapies are frequently required later in the disease course.
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Empagliflozin in HNF1A-MODY

Empagliflozin in HNF1A-MODY (MODY3)—a Randomized, Double-Blind, Placebo-Controlled, Crossover Trial

Aim: Assess the glucose-lowering effect of the sodium-glucose cotransporter 2 inhibitor empagliflozin in individuals with
HNF 1A maturity-onset diabetes of the young (HNF1A-MODY)

Study outline Results
A Mean glucose B Time in ranges
16 1001 3B
i . 16.6
Diffarence: 145
- N _ . -2.3(85% Cl -3.3 to =1.3)
Empagliflozin . Washout N Placebo 12 751
4 weeks 2 weeks 4 weeks -y - 30,0
\ VRS J y. = # ' Range (mmaoliL)
Baseline £ 10.2 £ <38
2 weeks o T b
s N [ N \ 2 8 5 501 38-100
2 7.9 2 10.1-13.9
Placebo L Washout " Empagliflozin =1 4 .y
4 weeks 2 weeks 4 weeks s 5 T8
\. RN RN J = €
520
; 4 25
Continuous
M CGM
glucose Ce
monitoring
(CGM)
. - o
Placebo Empagliflozin Placebo  Empaglifiozin

In individuals with HNF1A-MODY, empagliflozin improves glycemia.
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SGLT2 inhibitors: Use with caution

* HNF1A regulates SGLT2 expression in the kidney.

* Patients with HNF1A-MODY already have reduced SGLT2 expression
and increased glycosuria.

Potential concerns

* Excessive glycosuria

* Volume depletion and dehydration
* Genital infections

 Diabetic ketoacidosis (DKA)
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GLP-1 RA in HNF1A-MODY

A B C
-1.3% %*p=0.010 2.9 kgxmi *p = 0.008 — 125% % 66.6% reduction
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Timeline of HNF1A mutation discovery and pharmacological strategies for the
treatment of HNF1A-MODY

1960

@

1974 1996 1998 2006 2014 2017 2019
[ (. & @) [ ©

The use of
sulfonylureas for the
treatment of young
people with diabetes

Fajans and Conn
(1960) [3]

Sulfonylureas

Tattersall and
Fajans coined the
term 'maturity-
onset diabetes of
the young (MODY)'

Tattersall (1974) [1]
Tattersall and Fajans
(1975) [2]

A

Identification of
mutations in
the HNF1A
gene in MODY

JAN

Yamagata et al
(1996) [7] Hyperexcitability

to sulfonylureas in
HNF1A-MODY,

with symptoms of

severe hypoglycaemia

Sovik et al (1998) [41]

GLP1R analogues
improve glycaemic
control, reducing the
risk of
hypoglycaemia and
weight gain in MODY
patients

Ostoft et al (2014) [21]

o

Meglitinide

analogues reduce GLP-1RA

postprandial
glucose levels and
the risk of
hypoglycaemic
episodes compared
to sulfonylureas

Tuomi et al (2006) [36]

Meglitinide

SGLT2 inhibitors
paradoxically
induced higher [38]
glycosuria
in individuals with
HNF1A-MODY
compared to
individuals
with type 2

A

EH

Optimal glycaemic
control without
hypoglycaemia in an
HNF1A-MODY patient

G0
ASRY on once-weekly
O -
dulaglutide
Fantasia and

Steenkamp (2019)

diabetes

Hohendorff et al

(2017) [37]

SGLT2-I

Bonner C, Saponaro C. Diabetologia. 2022;65(11):1825-1829. @ —
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Practical points

1. HNF1A-MODY # lifelong sulfonylurea monotherapy

2. An excellent response to sulfonylureas is a well-recognized
phenotypic clue for HNF1A-MODY, but it is not a diagnostic
criterion.

3. When glycemic control deteriorates, there is no need to switch
immediately to insulin. Depending on the individual patient's
circumstances, treatment options may include DPP-4 inhibitors,
GLP-1 receptor agonists, SGLT2i, Insulin

4. Age at diagnosis and disease duration are critically important.
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