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ABSTRACT
Introduction  Glucagon-like peptide-1 receptor 
agonists (GLP-1 RA) and dual glucose insulinotropic 
polypeptide (GIP)/GLP-1 RA are widely prescribed, but 
their effectiveness in different subtypes of maturity-onset 
diabetes of the young (MODY) is unknown.
Research design and methods  We present a descriptive 
case series of individuals from two MODY cohorts who 
used GLP-1 RA or dual GIP/GLP-1 RA. Paired t tests were 
used to compare HbA1c, body mass index (BMI), and 
sulfonylurea (SU) dose before and after GLP-1 RA or dual 
GIP/GLP-1 RA therapy.
Results  10 individuals (4 hepatocyte nuclear factor-1α 
(HNF1A)-MODY, 4 hepatocyte nuclear factor-4α (HNF4A)-
MODY, 1 ATP-binding cassette transporter subfamily C 
member 8 (ABCC8)-MODY, 1 hepatocyte nuclear factor-
1β (HNF1B)-MODY) were identified who used GLP-1 RA 
or dual GIP/GLP-1 RA. In patients with HNF1A-MODY 
and HNF4A-MODY, GLP-1 RA reduced HbA1c by 1.3% 
(p=0.010), BMI by 2.90 kg/m2 (p=0.008), and total daily 
dose of SU by 66.6% (p=0.005). Dual GIP/GLP-1 RA 
treatment led to a non-statistically significant decrease 
in HbA1c of 1.8% (p=0.104), a statistically significant 
reduction in BMI of 8.73 kg/m2 (p=0.010), and all patients 
discontinued SU (n=2) and one discontinued insulin. In 
patients with ABCC8-MODY and HNF1B-MODY, GLP-1 RA 
reduced HbA1c by 1.2% and 1.8%, BMI by 1.1 kg/m2 and 
1.2 kg/m2, and the patients no longer required treatment 
with SU or insulin, respectively.
Conclusions  GLP-1 RA and dual GIP/GLP-1 RA lowered 
HbA1c, BMI, and SU dose in patients with MODY.

INTRODUCTION
Maturity-onset diabetes of the young (MODY) 
is a monogenic and non-autoimmune form of 
diabetes mellitus that accounts for 1%–5% of 
all diabetes.1 2 Hepatocyte nuclear factor-4α 
MODY (HNF4A-MODY), hepatocyte nuclear 
factor-1α MODY (HNF1A-MODY), and 
hepatocyte nuclear factor-1β MODY (HNF1B-
MODY) are inherited in an autosomal domi-
nant pattern and are among the common 
treatment-requiring forms of MODY. ATP-
binding cassette transporter subfamily C 
member 8 MODY (ABCC8-MODY) is a less 
common, but still treatment-requiring form 

of MODY, with the best approach to treat-
ment being unclear. In the most common 
treatment-requiring forms of MODY 
(HNF1A-MODY and HNF4A-MODY), sulfo-
nylureas (SUs) are recognized as first-line 
therapy, and insulin as second-line therapy. In 
HNF1B-MODY, insulin is often required early 
in therapy because of reduced β cell function 
due to pancreatic hypoplasia and increased 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Patients with maturity-onset diabetes of the young 
(MODY) often fail sulfonylurea (SU) treatment, and it 
remains unknown how effective glucagon-like pep-
tide-1 receptor agonist (GLP-1 RA) or dual glucose 
insulinotropic polypeptide (GIP)/GLP-1 RA are in re-
ducing HbA1c, weight, SU dose, and insulin dose.

WHAT THIS STUDY ADDS
	⇒ We provide a descriptive case series of patients 
with MODY (hepatocyte nuclear factor-1α (HNF1A)-
MODY, hepatocyte nuclear factor-4α (HNF4A)-MODY, 
ATP-binding cassette transporter subfamily C mem-
ber 8 (ABCC8)-MODY, and hepatocyte nuclear factor-
1β (HNF1B)-MODY) who were treated with GLP-1 RA 
or dual GIP/GLP-1 RA from two large academic med-
ical centers.

	⇒ In HNF1A-MODY and HNF4A-MODY: GLP-1 RA low-
ered HbA1c by 1.3%, SU dose by 66.6%, and weight 
by 2.90 kg/m2, and dual GIP/GLP-1 RA treatment led 
to a non-statistically significant reduction in HbA1c 
by 1.8%, a statistically significant reduction in SU 
dose of 100%, and statistically significant body 
mass index reduction of 8.73 kg/m2.

	⇒ GLP-1 RA lowered HbA1c by 1.2% in ABCC8-MODY 
and 1.8% in HNF1B-MODY and eliminated the need 
for SU.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ These findings suggest that GLP-1 RA and dual 
GIP/GLP-1 RA are potential effective treatments for 
HNF1A-MODY, HNF4A-MODY, ABCC8-MODY, and 
HNF1B-MODY.
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hepatic insulin resistance. However, there are limited 
real-world clinical data addressing alternative therapies.

MODY arises from variants in genes encoding transcrip-
tion factors affecting the pancreatic β cell. For patients 
with HNF1A-MODY, HNF4A-MODY, and ABCC8-MODY, 
SUs stimulate insulin secretion by enhancing ATP-
independent closure of the KATP channels, and therefore, 
bypass the low level of ATP in the pancreatic β cells or 
decreased sensitivity to ATP.3–7 Although the transcrip-
tion factor Hnf1b has a very similar structure to the 
transcription factor Hnf1a and shares a DNA-binding 
site, mutations in HNF1B result in reduced β cell func-
tion due to pancreatic hypoplasia and increased hepatic 
insulin resistance. Patients with HNF1A-MODY and 
HNF4A-MODY are initially sensitive to SU treatment, 
but glucose-stimulated insulin secretion in response to 
SUs decreases over time (at a rate of 1%–4% per year), 
and patients often become unresponsive to SU treat-
ment after 3–25 years.8 9 Although some patients remain 
responsive to SUs for more than 30 years, insulin treat-
ment is frequently used for patients who become unre-
sponsive to SUs. The latter is problematic due to the risk 
of hypoglycemia. As a result, there has been interest in 
the use of insulin-sparing agents: glucagon-like peptide-1 
receptor agonists (GLP-1 RA) in HNF1A-MODY,10–12 
GLP-1 RA in HNF4A-MODY,13 and dual glucose insuli-
notropic polypeptide (GIP)/GLP-1 RA in HNF1A-MODY 
and HNF4A-MODY.14

Despite the previous case reports, there has been a 
lack of statistical comparisons in larger cohorts of MODY 
describing the glycemic and weight-lowering effect 
of GLP-1 RA and dual GIP/GLP-1 RA. In this study, 
we compiled MODY cases from two tertiary academic 
medical centers in a descriptive case series to study the 
effectiveness of GLP-1 RA and dual GIP/GLP-1 RA in 
patients with HNF1A-MODY, HNF4A-MODY, HNF1B-
MODY, and ABCC8-MODY.

METHODS
This is a descriptive case series of patients with MODY 
from two large tertiary care referral centers enrolled 
in the Long-Term Study of MODY-Monogenic Diabetes 
at the University of Michigan and the Study of MODY 
at Cincinnati Children’s Hospital Medical Center. We 
included patients with MODY who were treated with 
GLP-1 RA or GIP/GLP-1 RA.

Among the 176 patients with MODY, 10 were identi-
fied from the electronic medical record and as having 
been prescribed a GLP-1 RA or dual GIP/GLP-1 RA. 
Data collected included demographics (age, sex, race/
ethnicity, MODY type), type of GLP-1 RA or dual GIP/
GLP-1 RA, dose and route of administration of GLP-1 
RA or dual GIP/GLP-1 RA, duration of use of GLP-1 RA 
or dual GIP/GLP-1 RA, weight, body mass index (BMI), 
HbA1c, and change in total daily dose of SU and total 
daily dose of insulin from the visit when the GLP-1 RA or 

GIP/GLP-1 RA was initiated to the most recent visit after 
initiation.

Means and SDs were used to summarize continuous 
variables, and frequencies and percentages were used for 
categorical variables. Paired t tests were used to evaluate 
the differences in continuous variables before and after 
treatment. A value of p<0.05 was considered to be statis-
tically significant. Analyses were completed using IBM 
SPSS Statistics for Windows V.27 (IBM Corp, Armonk, 
New York, USA) and GraphPad Prism V.10.2.1 (GraphPad 
Software, San Diego, California, USA).

Data and resource availability
Deidentified data are available from the corresponding 
author on request with appropriate justification.

RESULTS
Baseline characteristics of the study population (n=10; 
4 HNF1A-MODY, 4 HNF4A-MODY, 1 HNF1B-MODY, 1 
ABCC8-MODY) are shown in table 1. The study cohort 
was predominantly non-Hispanic white, with BMIs mostly 
in the overweight or obese range. Semaglutide was the 
most frequently prescribed GLP-1 RA, and tirzepatide 
was the only dual GIP/GLP-1 RA agent prescribed.

The average age was 39.5±15.1 years, and 80% of patients 
were female. The mean duration of treatment with 
GLP-1 RA or dual GIP/GLP-1 RA was 21.4±16.3 months 
(table 1). Type of GLP-1 RA or dual GIP/GLP-1 RA, dura-
tion of treatment, and changes in average Hemoglobin 
A1c (HbA1c), Body Mass Index (BMI), and sulfonylurea 

Table 1  Demographics, duration, and type of treatment

Characteristics N (%) or mean±SD

Age (years) 39.5±15.1

Sex

 � Male 2 (20%)

 � Female 8 (80%)

Race and ethnicity

 � Non-Hispanic white 9 (90%)

 � Non-Hispanic black 0

 � Hispanic white 1 (10%)

 � Asian or Pacific Islander 0

 � Unknown/other 0

Type of GLP-1 RA or dual GIP/GLP-1 RA

 � Liraglutide (Victoza) 1 (10%)

 � Dulaglutide (Trulicity) 2 (20%)

 � Semaglutide (Ozempic, Rybelsus) 4 (40%)

 � Tirzepatide (Mounjaro) 3 (30%)

Months of GLP-1 RA or dual GIP/GLP-1 
RA use

21.4±16.3

Metformin 6 (60%)

GIP, glucose insulinotropic polypeptide; GLP-1 RA, glucagon-like 
peptide-1 receptor agonist.
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(SU) dose are shown in table 2. In patients with HNF1A-
MODY and HNF4A-MODY treated with GLP-1 RA (n=5), 
there was a statistically significant decrease in HbA1c of 
1.3% (95% CI 0.5% to 2.2%, p=0.010), in BMI of 2.9 kg/
m2 (95% CI 1.3 to 4.6, p=0.008), and a 66.6% reduction 
in total daily SU dose (95% CI 33.9% to 99.4%, p=0.005) 
(figure  1A–C). In patients with HNF1A-MODY and 
HNF4A-MODY treated with dual GIP/GLP-1 RA (n=3), 
there was a non-statistically significant decrease in HbA1c 
of 1.8% (95% CI −0.9% to 4.6%, p=0.104), a statistically 
significant reduction in BMI of 8.7 kg/m2 (95% CI 4.9 
to 12.5, p=0.010). Two patients discontinued SU, and 
a third patient discontinued insulin (36 units in total) 
(figure 2A,B). In ABCC8-MODY, GLP-1 RA led to a 1.2% 
reduction in HbA1c and a BMI reduction of 1.1 kg/m2. 
In HNF1B-MODY, GLP-1 RA led to a 1.8% reduction in 
HbA1c and a BMI reduction of 1.2 kg/m2. Notably, both 
the patients with ABCC8-MODY and HNF1B-MODY did 
not require treatment with SU or insulin.

All the patients treated with tirzepatide were able to 
discontinue SU, and reduce or discontinue insulin. 
There were mild GI adverse effects (nausea (n=1), diar-
rhea (n=1), and constipation (n=1)) reported in patients 
who were taking semaglutide 1 mg once weekly and tirze-
patide 7.5 mg and 10 mg, respectively, which led to dose 
reductions (with return to the previous tolerated dose). 
No severe adverse events, pancreatitis, or hospitalizations 
were reported.

DISCUSSION
This descriptive case series evaluated real-world treatment 
response to GLP-1 RA and dual GIP/GLP-1 RA in patients 
with HNF1A-MODY, HNF4A-MODY, HNF1B-MODY, 
and ABCC8-MODY. In patients with HNF1A-MODY and 
HNF4A-MODY, GLP-1 RA use led to statistically signifi-
cant reductions in HbA1c by an average of 1.3%, BMI 
by 2.9 kg/m2, total daily SU dose by 66.6%. Dual GIP/
GLP-1 RA significantly reduced BMI by 8.7 kg/m2 and 
reduced HbA1c by a non-statistically significant 1.8%. 
Two patients discontinued SU, and one patient discon-
tinued insulin use (36 units in total discontinued). These 
results expand our knowledge of the impact of GLP-1 
RA and dual GIP/GLP-1 RA use in HNF1A-MODY and 
HNF4A-MODY.10–14

A previous 6-week randomized order, double-blind, 
cross-over trial of 16 patients with HNF1A diabetes 
(HNF1A-MODY) demonstrated that treatment with both 
liraglutide (a GLP-1 RA) and glimepiride (a SU) lowered 
fasting glucose levels and postprandial glycemic excur-
sions. Liraglutide demonstrated effectiveness in compar-
ison to glimepiride, but glimepiride was associated with 
more hypoglycemia than liraglutide.11 The study did not 
evaluate other clinical parameters in HNF1A-MODY or 
HNF4A-MODY, such as HbA1c, SU dose reduction, or 
weight, which were later described in case reports.12–14 
The impact of dual GIP/GLP-1 use in HNF1A-MODY and 
HNF4A-MODY has not been investigated in a randomized A

d
ul

t 
o

r 
p

ed
ia

tr
ic

 
an

d
 a

g
e 

ra
ng

e
R

ac
e/

et
hn

ic
it

y
G

en
e

B
M

I b
as

el
in

e

B
M

I a
ft

er
 

tr
ea

tm
en

t 
(a

nd
 

ch
an

g
e)

H
b

A
1c

 
(b

as
el

in
e)

H
b

A
1c

 a
ft

er
 

G
LP

-1
 R

A
+

S
U

 
tr

ea
tm

en
t 

(%
 

ch
an

g
e)

Ty
p

e 
o

f 
G

LP
-1

 R
A

, 
o

r 
d

ua
l G

IP
/G

LP
-

1 
R

A
: d

o
se

, a
nd

 
ad

m
in

is
tr

at
io

n
D

ur
at

io
n 

o
f 

tr
ea

tm
en

t

C
ha

ng
e 

in
 

S
U

 d
o

se
 in

 
(m

ill
ig

ra
m

s 
an

d
 %

 c
ha

ng
e 

co
m

p
ar

ed
 w

it
h 

b
as

el
in

e)

O
th

er
 

m
ed

ic
at

io
ns

 
(a

nd
 c

ha
ng

es
)

A
d

ul
t 

p
at

ie
nt

 
in

 3
0s

H
is

p
an

ic
 w

hi
te

H
et

er
oz

yg
ou

s 
H

N
F4

A
 p

at
ho

ge
ni

c 
va

ria
nt

, 
c.

41
8C

>
T(

p
.A

rg
14

0X
)

33
.6

 k
g/

m
2

26
.2

 k
g/

m
2  

(−
7.

4 
kg

/
m

2 )

7.
3%

5.
9%

 (−
1.

4%
)

S
ub

cu
ta

ne
ou

s 
tir

ze
p

at
id

e 
7.

5 
m

g 
on

ce
 w

ee
kl

y

10
 m

on
th

s
G

lip
iz

id
e 

5 
m

g/
d

ay
 

→
 d

is
co

nt
in

ue
d

In
su

lin
 6

5 
un

its
 

p
er

 d
ay

 (0
.7

5 
un

its
/k

g/
d

ay
) →

 
35

 u
ni

ts
 p

er
 d

ay
 

(0
.5

2 
un

its
/k

g/
d

ay
)

N
/A

A
d

ul
t 

p
at

ie
nt

 
in

 4
0s

N
on

-H
is

p
an

ic
 

w
hi

te
H

et
er

oz
yg

ou
s 

H
N

F4
A

 p
at

ho
ge

ni
c 

va
ria

nt
, 

c.
26

8C
>

T(
p

.G
ln

26
8T

er
 (Q

26
8X

))
37

.4
 k

g/
m

2
27

.0
 k

g/
m

2  
(−

10
.4

 k
g/

m
2 )

6.
7%

5.
7%

 (−
0.

9%
)

S
ub

cu
ta

ne
ou

s 
tir

ze
p

at
id

e 
12

.5
 m

g 
on

ce
 w

ee
kl

y

16
 m

on
th

s
In

su
lin

 3
6 

un
its

 
to

ta
l d

ai
ly

 d
os

e 
→

 
d

is
co

nt
in

ue
d

M
et

fo
rm

in
 

10
00

 m
g 

tw
ic

e 
d

ai
ly

 →
 

d
is

co
nt

in
ue

d

N
/A

*O
f n

ot
e:

 p
at

ie
nt

 c
ou

ns
el

ed
 r

eg
ar

d
in

g 
w

ei
gh

t 
lo

ss
; d

os
e 

of
 G

LP
-1

 R
A

 r
ed

uc
ed

, a
nd

 n
ut

rit
io

n 
re

fe
rr

al
 d

is
cu

ss
ed

.
A

B
C

C
8,

 A
TP

-b
in

d
in

g 
ca

ss
et

te
 t

ra
ns

p
or

te
r 

su
b

fa
m

ily
 C

 m
em

b
er

 8
; B

M
I, 

b
od

y 
m

as
s 

in
d

ex
; G

IP
, g

lu
co

se
 in

su
lin

ot
ro

p
ic

 p
ol

yp
ep

tid
e;

 G
LP

-1
 R

A
, g

lu
ca

go
n-

lik
e 

p
ep

tid
e-

1 
re

ce
p

to
r 

ag
on

is
t;

 H
N

F1
A

, h
ep

at
oc

yt
e 

nu
cl

ea
r 

fa
ct

or
-1

α;
 H

N
F4

A
, h

ep
at

oc
yt

e 
nu

cl
ea

r 
fa

ct
or

-4
α;

 H
N

F1
B

, h
ep

at
oc

yt
e 

nu
cl

ea
r 

fa
ct

or
-1

β;
 M

O
D

Y,
 m

at
ur

ity
-o

ns
et

 d
ia

b
et

es
 o

f t
he

 y
ou

ng
; S

U
, s

ul
fo

ny
lu

re
a 

.

Ta
b

le
 2

 
C

on
tin

ue
d

B
M

J O
pen D

iabetes R
esearch &

 C
are: first published as 10.1136/bm

jdrc-2024-004885 on 23 A
pril 2025. D

ow
nloaded from

 https://drc.bm
j.com

 on 11 June 2025 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.



5BMJ Open Diab Res Care 2025;13:e004885. doi:10.1136/bmjdrc-2024-004885

Genetics/Genomes/Proteomics/Metabolomics

Figure 1  Change in HbA1c (A), Change in BMI (B), and Change in Percent of Total Daily Sulfonylurea Dose Before and After 
Treatment with GLP-1 RA in HNF1A-MODY and HNF4A-MODY. BMI, body mass index; GLP-1 RA, glucagon-like peptide-1 
receptor agonist; HNF1A, hepatocyte nuclear factor-1α; HNF4A, hepatocyte nuclear factor-4α, MODY, maturity-onset diabetes 
of the young.
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controlled trial to date (except for mechanistically in 
HNF1A-MODY carriers).15 Our findings suggest a poten-
tial role for these agents in this population. Previous case 
reports demonstrated lower HbA1c levels, weight, and 
insulin requirements with GLP-1 RA and dual GIP/GLP-1 
RA in HNF1A-MODY and HNF4A-MODY,12–14 but these 
reports did not offer comparisons across a larger cohort, 
nor did they have sufficient numbers for statistical anal-
yses. Decreases or discontinuation of SUs in patients with 
different forms of MODY highlight the potential role of 
dual GIP/GLP-1 for clinical use as an alternative therapy 
in patients who become unresponsive to SUs and in 
patients with obesity.

The strengths of this study include the use of GLP-1 
RAs and dual GIP/GLP-1 RAs in a real-world setting 
in patients with HNF1A-MODY, HNF4A-MODY, 
HNF1B-MODY, and ABCC8-MODY with follow-up of 
21.4 months from two large academic tertiary referral 
centers. Weaknesses include the descriptive study 

design (case series), lack of controls for comparison, 
and the use of other antihyperglycemic medications 
(metformin in 60% of the cohort). Additionally, there 
were only three patients treated with the dual GIP/
GLP-1 RA, which limited the power of analyses (HbA1c, 
SU dose reduction) and led to a lack of statistical signif-
icance in these findings. It is likely that the reductions 
in HbA1c and SU dose would have been statistically 
significant if more patients were studied given these 
large changes in comparison to the GLP-1 RA group. 
Other important measures, including hypoglycemia 
frequency, hypoglycemia severity, and lipid profiles, 
were not available for assessment.

In conclusion, GLP-1 RA treatment in patients with 
HNF1A-MODY and HNF4A-MODY has produced statis-
tically and clinically significant reductions in HbA1c, 
BMI, and SU dose requirements. GLP-1 RA use also 
produced clinically significant reductions in HbA1c and 
BMI in ABCC8-MODY and HNF1B-MODY without use 

Figure 2  Change in HbA1c (A), change in BMI (B) before and after treatment with dual GIP/GLP-1 RA in HNF1A-MODY and 
HNF4A-MODY. BMI, body mass index; GIP, glucose insulinotropic polypeptide; GLP-1 RA, glucagon-like peptide-1 receptor 
agonist; HNF1A, hepatocyte nuclear factor-1α; HNF4A, hepatocyte nuclear factor-4α; MODY, maturity-onset diabetes of the 
young.
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of SU or insulin in two cases. Dual GIP/GLP-1 RA treat-
ment in patients with HNF1A-MODY and HNF4A-MODY 
produced statistically significant reductions in BMI and 
clinically meaningful reductions in HbA1c and SU doses. 
These findings warrant further validation in a random-
ized controlled trial.
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