Table S2. Clinical studies investigating the use of tirzepatide in patients with autoimmune diabetes.

Study Design

Study Population

Study Treatment
and Duration

Main Findings

Case report
(Sharma et al.
2023 - Ref. 129)

36-year-old
woman with
T1D and class
1 obesity
(BMI: 32.2
kg/m?; body
weight: 192
Ibs) on a
closed-loop
insulin infu-
sion system
(Tandem
t:slim X2 insu-
lin pump
with Control-
IQ technol-
ogy; Tandem
Diabetes
Care, Inc., San
Diego, CA,
USA) and tir-
zepatide ther-

apy.

The patient
experienced
DKA after in-
sulin pump
infusion set
failure as a
likely conse-
quence of vol-
ume deple-
tion precipi-
tated by side
effects of tir-
zepatide (se-
vere nausea,
vomiting and
minimal oral
intake).

Tir-
zepatide
was pre-

scribed
(off-la-
bel) due
to the
presence
of class 1
obesity
(BML:
32.2
kg/m?;
body
weight:
192 1bs)
associ-
ated with
poorly
con-
trolled
diabetes
(HbAlc:
9.4%; 79
mmol/m
ol).

The exact
tir-
zepatide
dose and
titration
scheme
were not
specified
in the
manu-
script.

Duration
of tir-
zepatide
therapy:
3
months.

At 3 months from tir-
zepatide initiation,
the patient had lost 50
Ibs (body weight: 142
Ibs; BMI: 25.3 kg/m?),
but reported severe
nausea and heartburn
related to tirzepatide
therapy.

Given the ongoing

weight loss, the pa-
tient decided to con-

tinue using tir-

zepatide despite the

medical advice to
stop or decrease the

drug dose.

The patient presented
to the emergency
room 4 days after the
last tirzepatide injec-
tion, reporting acute
worsening of heart-
burn, nausea, vomit-
ing and minimal oral
intake for 3 days;
home urine ketone
testing was positive.

The patient was alert
and afebrile; she had
tachycardia, tachyp-
nea, Kussmaul
breathing and dry
oral mucosa, suggest-
ing volume depletion.

At that time, the pa-
tient’s TDD of insulin
was 30 units, while
the patient’s TDD of
insulin was closer to




70 units before tir-
zepatide initiation.
The closed-loop insu-
lin infusion system
showed intermittent
insulin delivery sus-
pensions due to inter-
mittent hypoglycemic
episodes reported by
the CGM sensor (Dex-
com G6).

A point-of-care blood
glucose testing
showed a glucose
level of 289 mg/dL,
which was compara-
ble to the serum glu-
cose level detected
with laboratory tests
(322 mg/dL), whereas
concurrent CGM
reading showed an
interstitial glucose
level of 40 mg/dL.

Further laboratory
tests showed the fol-
lowing results: hemo-
globin, 16.2 g/dL (ref-
erence range: 11.2-
15.7 g/dL); hemato-
crit, 45.3% (reference
range: 34.1%-44.9%);
HbA1lc, 7.4% (57
mmol/mol); bicar-
bonate, 12 mmol/L
(reference range: 20-

31 mmol/L); sodium,

131 mmol/L (refer-
ence range: 136-145

mmol/L); potassium,
5.0 mmol/L (reference
range: 3.5-5.1
mmol/L); serum cre-
atinine, 1.00 mg/dL
(reference range: 0.55-
1.02 mg/dL); glomer-
ular filtration rate, 75
mL/min/1.73 m?; an-
ion gap, 21 mmol/L
(reference range: 6-14




mmol/L); negative

urine human chori-

onic gonadotropin
(hCG).

These results con-
firmed the presence
of high-anion-gap
metabolic acidosis:
the patient was there-
fore diagnosed with
DKA (despite beta-
hydroxybutyrate test
was not performed)
based on elevated se-
rum glucose values
associated with high-
anion-gap metabolic
acidosis and with a
history of positive
urine ketones on
home urine testing.

Physical examination
and laboratory tests
did not show findings
suggestive of infec-
tion, while volume
depletion was at-
tributed to the gastro-
intestinal side effects
of tirzepatide.

The insulin pump
and CGM sensor
were removed, and
the patient was
treated with intrave-
nous insulin and fluid
therapy [continuous
regular insulin (TDD
of insulin: 33 units)
plus normal saline].

Serum glucose values
improved (143
mg/dL) and anion
gap decreased (8
mmol/L) within 8
hours, while normali-
zation of serum bicar-
bonate values (24




e 23-year-old
woman with
long-standing
T1D (diag-
nosed at the
age of 10
years) and
class 2 obesity
(BMI: 38
kg/m?) who
referred to the
outpatient
clinic due to
increasing in-
sulin require-
ments and in-
sulin re-
sistance.

Case report
(Mendoza and
Parsiani; 2023 -

Ref. 131)

mmol/L) occurred
within 72 hours.

e Afterwards, the pa-
tient was first transi-
tioned to MDI insulin

therapy with insulin
pens (basal insulin
glargine plus prandial
insulin lispro; TDD of
insulin: 24 units) and
then to the closed-
loop insulin infusion
systems (Tandem
t:slim X2 insulin
pump with Control-
IQ technology) with
Dexcom G6 CGM at
pre-admission set-
tings.

e Glucose values re-
mained within the
optimal range (TDD
of insulin: 37 units)
for the subsequent 24
hours and until the
outpatient follow-up
visit 10 days later,
while tirzepatide was
definitively discontin-
ued.

Within the first

12-week *
month of tirzepatide

once-
weekly therapy, the patient
subcuta- experienced a weight
neous loss of 5 pounds.
tir-
zepatide e By week 9, the pa-
therapy. tient’s weight de-
creased further to 188
The pa- pounds (- 7 Ibs; BMI:
tient was 36 kg/m?) and her
pre- HbA1lc decreased to
scribed 6.9%.
once-
weekly e By week 12, the pa-
subcuta- tient reported a 24%
neous decrease in daily car-
tir- bohydrate consump-

zepatide tion (from an average




The patient
was using
CGM and in-
sulin pump
therapy (Om-
nipod 5) with
hybrid closed-
loop technol-
ogy in auto-
mated mode
(100% of the
time), which
remained con-
sistent during
the subse-
quent weeks.

The patient’s
last HbAlc
value (meas-
ured one
month before
starting tir-
zepatide ther-
apy) was
7.4%, and her
body weight
was 195
pounds [BMI:
38 kg/m?].

The patient’s
body weight
had increased
by about 40
pounds in the
last year.

Exercise was
limited due to
a busy sched-
ule, amount-

ing to less
than 10 thou-
sand steps per
day.

The patient
was using an
average daily
dose of basal
and prandial

therapy
at an ini-
tial
weekly
dose of
2.5mg,
which
was ini-
tially ti-
trated to
5 mg af-
ter 4
weeks,
and to
7.5 mg
after the
subse-
quent 4
weeks.

Over the
course of
the 12-
week tir-
zepatide
therapy,
the pa-
tient con-
tinued to
use met-
formin at
a daily
dose
ranging
from
1000 mg
to 2000
mg.

of 119.5 g t0 90.9 g),
although weight data
were not available at

this time.

At 12 weeks, the TDD
of insulin decreased
to 57.6 units (daily
doses of basal and
prandial insulin: 39.8
and 17.8 units, respec-
tively).

CGM metrics after 12
weeks of tirzepatide
therapy: average glu-
cose, 176 mg/dL (-51
mg/dL); GMI, 7.5%
(-1.2%); SD, 46 mg/dL
(-26 m/dL); CV, 26.1%
(-5.7%); TIR 70-180
mg/dL, 61% (+30%);
TAR 181-250 mg/dL,
32% (unchanged as
compared to base-
line); TAR >250
mg/dL, 7% (-30%);
TBR 54-69 mg/dL, 0%
(unchanged as com-
pared to baseline);
TBR <54 mg/dL, 0%
(unchanged as com-
pared to baseline).

Side effects/adverse
reactions:

The main side effects
of tirzepatide therapy
were mild transient
nausea (experienced
with the 2.5 mg and
7.5 mg weekly doses),
transient vomiting
(experienced with the
7.5 mg weekly dose,
for about 2 days after
the drug injection)
and transient hypo-
glycemic episodes
(around the third




insulin of 55.4
units and 26.5
units, respec-
tively (TDD
of insulin:
81.9 units).

e The month
earlier, the
patient had
started ex-
tended-re-

lease metfor-
min (titrated
to 1000
mg/day) to re-
duce insulin
resistance and
insulin re-
quirements
and improve
glucose con-
trol.

o CGM metrics
at baseline:
average glu-
cose, 227
mg/dL; GMI,
8.7%; SD, 72
mg/dL; CV,
31.8%; TIR 70
180 mg/dL,

31%; TAR
181-250
mg/dL, 32%;
TAR >250
mg/dL, 37%;
TBR 54-69
mg/dL, 0%;
TBR <54
mg/dL, 0%.

e 26 adult pa-
tients with

Single-center ret- T1D.

rospective obser-

vational study J
(Akturk et al. 2024 acteristics of
- Ref. 125) the study par-

ticipants: 14
participants

Baseline char-

The
starting
weekly
dose of

tir-
zepatide
for all
patients
was 2.5

week on the 2.5 mg
weekly dose).
Hypoglycemic epi-
sodes were not long
enough to affect the
patient’s TBR and dis-
appeared after the ad-
justment of the insu-
lin-to-carbohydrate
ratios (from 1:4 to
1:6).

e Changes from base-
line in HbAlc, body
weight, TDD of insu-
lin and CGM metrics

were expressed as
least squares means.
There was a signifi-

cant reduction in

HbA1lc value by




(54%) were fe-
male;
race/ethnicity:
non-Hispanic
White, 20
(77%); other, 6
(33%); mean
(£SD) age,
42+8 years
(age range:
28-56 years);
mean (+SD)
body weight,
108.1+21.2 kg
(body weight
range: 74.4-
158.8 kg);
mean (+xSD)
BM], 36.7+5.3
kg/m? (BMI
range: 24.9-
44.7 kg/m?);
mean (+SD)
HbAlc,
7.3+0.7%
(HbAlc
range: 6.1-
8.6%); mean
(#SD) TDD of
insulin,
83.9+44.7
IU/day
(range: 36-174
IU/day).

Diabetes du-
ration was not
specified in
the manu-
script.

25 patients
(96%) used a
CGM sensor,

7 patients
(27%) were on
MDI insulin
therapy, and

19 patients

(73%) were on
insulin pump
therapy.

mg, even
though
dose ad-
just-
ments
varied
among
patients
and the
tir-
zepatide
doses
were up-
titrated
based on
the indi-
vidual
glycemic
and/or
weight
loss
goals.

e Outof26
patients,
25, 25
and 24
patients
were still
using tir-
zepatide
at3,6,
and 8
months,
respec-
tively.

e At8
months,
7 pa-
tients
were on
7.5 mg
and 10
mg
weekly
tir-
zepatide
doses,
while the
remain-

ing

0.45% at 3 months
(p=0.027) and sus-
tained over the 8-
month period (-0.59%
at 8 months).

There was a signifi-
cant body weight loss
over the 8-month pe-

riod. The percent
change in body
weight from baseline
was -3.4% at 3 months
and -10.5% at 6
months, although no
further body weight
loss was observed af-
ter 6 months.

There was a signifi-
cant percent change
in BMI from baseline
at 3 months (-3.35%)
and at 6 months (-
10.5%).

The TDD of insulin
decreased by 21.6
IU/day at 3 months,
by 22.9 IU/day at 6
months, and by 24.3
IU/day at 8 months.

There was a signifi-
cant increase in TIR
70-180 mg/dL by
12.6% at 3 months
(p=0.0002), which was
sustained over the 8-
month period and ac-
companied by a sig-
nificant increase in
time in tight target
range (TITR) 70-140
mg/dL by 10.7% at 3
months (p=0.0016)
and 11.5% at 6
months (p=0.0008).

There was a signifi-
cant reduction in TAR
>180 mg/dL by 12.6%




Retrospective sin-
gle-center real-
world study
(Garg et al. 2024 -
Ref. 126)

Three patients
were using
MDI insulin
therapy at
baseline but
transitioned
to insulin
pump therapy
during the
follow-up.

62 adult pa-
tients with
long-standing
T1D and
over-
weight/obe-
sity who were
prescribed tir-
zepatide (tir-
zepatide
group).

For the data
analysis, Au-
thors used a
control group
including 37
patients with
overweight or
obesity who
were not us-
ing any other

patients
were on
weekly
tir-
zepatide
doses
varying
from 5 to
15 mg.

None of
the pa-
tients
were us-
ing other
oral glu-
cose-
lowering
medica-
tions
such as
metfor-
min.

Duration
of the ob-
servation
period: 8
months.

The
starting
weekly

tir-

zepatide
dose was
2.5mg,
with
mean
(#SD)
weekly
tir-
zepatide
dose be-
ing
5.6+1.9
mg at 3
months,
8.6x3.0
mg at 6
months,
8.8+2.9

at 3 months
(p=0.0002).

Side effects/adverse

reactions:

There was no change
in TBR (reported as
the percentage of time
spent with interstitial
glucose values below
70 mg/dL), whereas a
severe hypoglycemic
episode (n=1) and se-
vere constipation
(n=1) led to tir-
zepatide discontinua-
tion in two patients.
One patient experi-
enced peroneal nerve
palsy (foot drop) as a
possible consequence
of rapid weight loss.
No DKA event was
reported during the 8-
month observation

period.

Body weight and BMI
decreased signifi-
cantly at each time
point (3, 6,9 and 12
months) in the tir-
zepatide group as
compared to the con-
trol group.

Mean (+SD) body
weight decreased sig-
nificantly by 21.4+13.0

Ibs (percentage of
weight loss: 9.6+5.3%)

at 3 months

(p<0.0001) and by
46.5+28.1 1bs (percent-

age of weight loss:

18.54£10.9%) at 12

months (p<0.0001) in
the tirzepatide group.




weight-loss
medication
during the
same period
and were
computer-fre-
quency
matched by 5-
year age
groups, 10-
year duration
of diabetes
groups, gen-
der, BMI
groups (BMI
27 to <30
kg/m2, 30 to
<35 kg/m?, 35
to <40 kg/m?,
and >40
kg/m?) and
glucose con-
trol groups
(HbAlc <7%,
7-8%, and
>8%).

Inclusion cri-
teria for this
analysis were
the following:
patients age
between 18
and 80 years;
use of tir-
zepatide for
at least 3
months; BMI
>27 kg/m?; in-
tensive insu-
lin therapy
using either
MDI insulin
therapy or an
insulin pump
or a hybrid
closed-loop
system; use of
a CGM sen-
Sofr.

mg at 9
months,
and
9.7+£3.3
mg at 12
months

e The
number
of pa-
tients
reaching
the
weekly
tir-
zepatide
doses of
10 mg,
12.5 mg
and 15
mg was
16, 6 and
6, respec-
tively.

e  Duration
of the
follow-
up pe-
riod: 12
months.

Mean (+SD) BMI de-
creased significantly
by 3.4+2.0 kg/m?2 at 3
months (p <0.0001)
and by 6.5+4.3 kg/m?
at 12 months (p
<0.0001).

In univariate compar-
isons, mean (+SD)
HbA1c decreased sig-
nificantly at all time
points in the tir-
zepatide group as
compared to the con-
trol group, particu-
larly by 0.50+0.52% at
3 months (p<0.0001)
and by 0.67+0.56% at
12 months (p=0.0041).

Changes in HbAlc re-
mained significantly
greater in the tir-
zepatide as compared
to the control group
even when adjusted
for baseline HbAlcin
linear mixed models
(p<0.0001).

Mean (+SD) TDD of
insulin decreased sig-
nificantly in the tir-
zepatide group, as
compared to the con-
trol group, at all time
points, particularly by
26.1+23.5 U/day at 3
months (p=0.0088)
and by 22.8+19.7
U/day at 12 months
(p=0.0006).

There were significant
decreases in mean
(#SD) CGM glucose in
the tirzepatide group,
as compared to the
control group, at 3
months (-16.8+17.9
mg/dL vs. -1.6+13.2




Exclusion cri-
teria were the
following:
pregnancy;
T2D; missing
data or data
not available
for more than
3 months.

Baseline char-
acteristics of
the study par-
ticipants:
mean (+SD)
age, 40+10
years (tir-
zepatide
group) vs.
41+10 years
(control
group); mean
(£SD) diabetes
duration,
24+13 years
(tirzepatide
group) vs.
27+13 years
(control
group); gen-
der (% [n]
male), 27 (17)
[tirzepatide
group] vs. 27
(10) [control
group]; non-
Hispanic
White (% [n]),
89 (55) [tir-
zepatide
group] vs. 97
(36) [control
group]; mean
(#SD) body
weight,
228.9+42.9 Ibs
(tirzepatide
group) vs.
208.7+31.9 Ibs
(control
group); mean
(#SD) BMI,

mg/dL; p=0.0038), 6
months (-19.1+24.4 vs.
-3.3+16.2 mg/dL;
p=0.0038) and 12
months (-23.5£29.2
mg/dL vs. -5.6£10.3
mg/dL; p=0.0297).

There were signifi-
cantly greater in-
creases in mean (+SD)
TIR 70-180 mg/dL in
the tirzepatide group,
as compared to the
control group, at 3
months (+10.5£10.2%
vs. +0.246.8%;
p=0.0006) and at 6
months (+10.8+14.6%
vs. +1.727.1%;
p=0.0022).

There were greater in-
creases in mean (+SD)
TIR 70-180 mg/dL in
the tirzepatide group
than in the control
group at 9 months
(+9.3£10.5% vs.
+1.0+8.9%; p=0.0538)
and at 12 months
(+12.5£15.0% vs.
4.8+12.8%; p=0.1725),
although these
changes did not reach
statistical significance.

There were signifi-
cantly greater de-
creases in TAR >180
mg/dL in the tir-
zepatide group, as
compared to the con-
trol group, at 3
months (-11.0£10.7%
vs. -0.5+7.4%;
p=0.0008), at 6 months
(-11.8+14.7% vs. -
2.3+7.8%; p=0.0022)
and at 9 months (-
9.3+10.6% vs.
+0.7+9.3%; p=0.0245).




35.6+5.5 kg/m?
(tirzepatide
group) vs.
32.8+3.7 kg/m?
(control
group); mean
(#SD) HbAlc,
7.0£0.9% (tir-
zepatide
group) vs.
6.7+0.7% (con-
trol group);
mean (+SD)
TDD of insu-
lin, 76+40
U/day (tir-
zepatide
group) vs.
61+25 U/day
(control

group).

e Atbaseline,
gender distri-
bution, mean
age, ethnicity,

duration of
diabetes, and
HbAlc were
similar in the
two groups.

e Mean body
weight, BMI,
and TDD of
insulin were
higher in the
tirzepatide
group than in
the control

group.

Of the 62 pa-
tients in the
treated group,
52 patients
were using in-
sulin pump/
hybrid closed-
loop system,
and 10 pa-
tients were on

e There was also a
greater decrease in
mean (+SD) TAR >180
mg/dL in the tir-
zepatide group, as
compared to the con-
trol group, at 12
months (-13.5+15.2%
vs. -5.1+11.2%;
p=0.1268), although
this decrease was not
statistically signifi-
cant.

e There were signifi-
cantly greater de-
creases in mean (+SD)
CGM SD of glucose in
the tirzepatide group,
as compared to the
control group, at 6
months (-9.5+10.1
mg/dL vs. -2.1+9.9
mg/dL; p=0.0067), at 9
months (-9.919.6
mg/dL vs. -1.4+6.4
mg/dL; p=0.0247), and
at 12 months (-
11.0+8.5 mg/dL vs. -
0.8+8.7 mg/dL;
p=0.0051), even
though no significant
difference in CV was
observed between the
tirzepatide group and
the control group at
any time point.

Side effects/adverse
reactions:

e TBR <70 mg/dL did
not change signifi-
cantly in either group
at any time point, and
there was no signifi-
cant difference in the
change in TBR <70
mg/dL between the
two groups.




MDI insulin e There were no re-

therapy; simi- ported hospitaliza-
larly, 32 pa- tions due to severe
tients and 5 hypoglycemia or

patients were DKA.

using insulin

pump/hybrid

closed-loop
system in the
control group,
respectively.

e 11 adult pa-

e Amon
tients with &

long-standing th? 11 J ﬁt 6 1I.nonths .from
patients aseline, patients
:;:;SE;;ES: in the with obesity likely re-
lated to ge- “muta- lated to genetic muta-
netic muta- tion co- tions, as compared to
tions (“muta- hort”, 3 the control group (pa-
tion cohort”) patients tients with obesity
vs. 15 adult (27.3%) unlikely related to ge-
patients with used netic mutations),
long-standing semag- showed a non-signifi-
T1D and obe- lutide cant lower absolute
sity unlikely and 4 pa- and relative change in
related to ge- tients body weight
netic muta (36.3%) (mean+SD: -5.75+9.46
tions (control used tir- kg vs. -8.65+9.36 kg;
group). zepatide, p=0.44; -4.78+8.83%
Exploratory sin- while .the vs. -8.57+9.53%;
gle-center, retro- e Adults with a 'remam— p=0-3.1), 'a.s wellasa
spective study BMI 340 mg?y 4 pa- non-significant loYver
(Klein et al. 2024 - kg/m? and a tlent§ absolute change in
Ref. 141) history of used .11- HbAlc (meantSD: -
carly-onset raglutide 0.28+0.96% vs. -
severe obesity (n=1) and 0.43+0.57%; p=0.64).
were eligible dullag— L
for genetic lutide e There were 51g.ruf1—
testing (per- (n=3). cantly less subjects
formed with obesity likely re-
through sa- e Among lated to genetic muta-
liva or blood the 15 tions, as compared to
sample collec- patients subjects with obesity
tion) aimed at in the unlikely related to ge-
screening 79 control netic mutations, who
genes mainly group, met either HbAlc re-
associated 13 pa- duction of >0.4% or
with the lep- tients weight loss of 25% at
tin-melano- (86.6%) 6 months from base-
cortin path- used tir- line (36.36% vs.
way, Bardet- zepatide, 80.0%; p=0.04).
’ while the

Biedl




syndrome remain-

(and related ing 2 pa-
ciliopathies) tients
and genes af- used li-
fecting energy raglutide
balance. (n=1) and
ex-
e The genetic enatide
mutations (n=1) [no
screened were one used
mainly associ- semag-
ated with the lutide].
functionality
of hypotha- e Duration
lamic regula- of the ob-
tory centers, servation
which repre- period: 6
sent sites of months.
endogenous
GLP-1 action e Dataon
and play a dosages
critical role in of GLP-1
the regulation RAs and
of energy in- tir-
take and ex- zepatide
penditure. over
time in
e The majority the two
of patients in groups
the “mutation were not
cohort” were availa-
heterozygous ble.
for the muta-
tions e The pri-
screened. mary
outcome
e Adults with of this
T1D who had study
participated was per-
in the “Un- centage
covering Rare change
Obesity” pro- in body
gram weight
(through and ab-
which eligible solute
subjects were change
tested for ge- in
netic forms of HbAlc at
obesity) and 6 months
used incretin from
analogs (in- baseline

cluding GLP- across




1 RAs and the
dual
GIP/GLP-1
RA tir-
zepatide) for
the manage-
ment of obe-
sity were en-
rolled in this
study.

Baseline char-
acteristics of
the study par-
ticipants
(baseline was
defined as the
date of initia-
tion of in-
cretin thera-
pies): median
age, 39.5
years (IQR:
35.3-44.1)
[mutation co-
hort] vs. 45.8
years (IQR:
34.9-48.0)
[control
group]; fe-
male sex [n
(%)], 5 (45.5%)
[mutation co-
hort] vs. 11
(73.3%) [con-
trol group];
non-Hispanic
White [n (%)],
9 (81.8%)
[mutation co-
hort] vs. 14
(93.3%) [con-
trol group];
median diabe-
tes duration,
12.8 years
(IQR: 7.5-26.1)
[mutation co-
hort] vs. 24.0
years (IQR:
15.3-42.7)
[control

the two
groups.

e Re-
sponse to
incretin
therapy
was de-
fined
based on
the
achieve-
ment of a
body
weight
reduc-
tion
equal to
or
greater
than 5%
at6
months
from
baseline
and/or
on the
achieve-
ment of a
HbAlc
reduc-
tion
equal to
or
greater
than
0.4% at 6
months
from
baseline.




group]; me-
dian body
weight, 128.2
kg (IQR:
113.0-139.2)
[mutation co-
hort] vs. 109.7
kg (IQR: 92.1-
117.3) [control
group]; mean
(#SD) body
weight,
125.92+22.52
kg [mutation
cohort] vs.
105.90+21.97
kg [control
group]
[p=0.01]; me-
dian BMI, 43.0
kg/m? (IQR:
38.7-43.9)
[mutation co-
hort] vs. 38.7
kg/m? (IQR:
33.7-41.5); me-
dian HbAlc,
7.3% (IQR:
6.9-8.2) [mu-
tation cohort]
vs. 7.2% (IQR:
6.9-7.6) [con-
trol group];
mean (+SD)
HbAlc,
7.58+1.26%
[mutation co-
hort] vs.
7.27+0.65%
[control
group]; MDI
insulin ther-
apy [n (%)], 2
(18.2%) [mu-
tation cohort]
vs. 8 (53.3%)
[control
group]; insu-
lin pump w/o
CGM [n (%)],
2 (18.2%)
[mutation co-
hort] vs. 0




(0.0%) [con-
trol group];
AID [n (%)], 7
(63.6%) [mu-
tation cohort]
vs. 7 (46.7%)
[control
group]; use of
CGM [n (%)],
8 (72.7%)
[mutation co-
hort] vs. 12
(80.0%) [con-
trol group];
median TDD
of insulin,
0.68
units/kg/day
(IQR: 0.56-
0.89) [muta-
tion cohort]
vs. 0.46
units/kg/day
(IQR: 0.42-
0.64) [control
group]; pres-
ence of
dyslipidemia
[n (%)], 5
(45.5%) [mu-
tation cohort]
vs. 8 (53.3%)
[control
group]; pres-
ence of reti-
nopathy [n
(%)], 4 (36.4%)
[mutation co-
hort] vs. 9
(60.0%) [con-
trol group].

There was no
patient with
cardiovascu-
lar disease,
neuropathy or
nephropathy
in both
groups.




Pilot, single-cen-
ter, retrospective
observational
study (Karakus et
al. 2024 - Ref. 127)

11 adult pa-
tients with
long-standing
T1D who
were using an
AID system
(Tandem
t:slim X2 with
Control-IQ
technology)
and who re-
ceived tir-
zepatide as a
non-insulin
adjunct ther-

apy.

Authors ana-
lyzed changes
in body
weight, insu-
lin require-
ments and
markers of
glucose con-
trol over an 8-
month period
after the initi-
ation of tir-
zepatide ther-

apy.

Data were
collected at
different time
intervals (0-2
months, 2-3
months, 3-6
months, and
6-8 months
intervals) and
compared to
baseline.

Three months
of CGM data
before the
first tir-
zepatide dose
were collected
as the

The
starting
weekly
dose of

tir-
zepatide

for all
patients
was 2.5
mg and
the doses
were up-
titrated
and ad-
justed by
physi-
cians
based on
the indi-
vidual
patients’
weight
loss
and/or
glycemic
goal and
adverse
drug

events.

Duration
of the ob-
servation
period: 8
months.

Of 11
partici-
pants, 2
were on
2.5mg
weekly

tir-
zepatide
dose, 4
were on
5.0mg
weekly
tir-
zepatide
dose,
and 5

There was a signifi-
cant reduction in
TDD of insulin from a
median of 73.9
units/day (IQR: 47.6-
95.8) at the baseline to
51.7 units/day (IQR:
46.7-66.8) at 0-2
months interval (cor-
responding to a 30%
reduction in TDD of
insulin within 2
months after the initi-
ation of tirzepatide
therapy), with less
pronounced subse-
quent reductions: me-
dian of 46.2 units/day
(IQR: 40.9-74.2) at 2-3
months interval; me-
dian of 45.3 units/day
(IQR: 34.2-73.3) at 3-6
months interval; me-
dian of 41.8 units/day
(IQR: 32.0-66.4) at 6-8
months interval
(p<0.01 for all changes
in TDD of insulin as
compared to base-
line).

There was a signifi-
cant reduction in both
median basal insulin
and bolus insulin
doses within the first
2 months from base-
line (31% reduction in
basal insulin dose;
43% reduction in bo-
lus insulin dose), and
this reduction re-
mained significantly
sustained over 8
months: median basal
insulin, from 47
units/day (IQR: 28.2-
51.8) at baseline to
25.6 units/day (IQR:
20.8-39.0) at 6-8
months interval
(p=0.005); median bo-
lus insulin, from 31.4




baseline CGM
data.

Baseline char-
acteristics of
the study par-
ticipants: me-
dian age, 37

years (min-
max: 34-49);
sex (female)
[n (%)], 7
(63.6%);
race/ethnicity
(non-Hispanic
White) [n
(%)], 10
(90.9%); me-
dian diabetes
duration, 24
years (min-
max: 15-35);
median body
weight, 114.3
kg (IQR: 94.8-
129.3); me-
dian BMI, 39.6
kg/m2 (IQR:
35.6-40.7); me-
dian TDD of
insulin, 73.9
units/day
(IQR: 47.6-
95.8); median
HbAlc, 7.0%
(IQR: 6.7-7.4).

were on
7.5 mg
weekly
tir-
zepatide
dose at 3
months.

At6
months,
2 partici-

pants
were on

5.0mg
weekly
tir-
zepatide
dose, 3
were on
7.5mg
weekly
tir-
zepatide
dose, 3
were on
10.0 mg
weekly
tir-
zepatide
dose, one
was on
12.5 mg
weekly
tir-
zepatide
dose,

and 2
were on
15.0 mg

weekly
tir-
zepatide
dose.

At8
months,
2,1,3,3,
and 2 pa-

tients
were on

5.0, 7.5,
10.0,

units/day (IQR: 19.9-
38.3) to 13.0 units/day
(IQR: 10.4-24.1) at 6-8
months interval
(p=0.002).

The largest percent
reduction in median
bolus insulin dose
was seen within the
first 2 months after
the initiation of tir-
zepatide therapy
(43%).

TDD of insulin ex-
pressed as
units/kg/day (n=8)
also decreased signifi-
cantly from a median
of 0.53 units/kg/day
(IQR: 0.44-0.83) at
baseline to a median
of 0.40 units/kg/day
(IQR: 0.32-0.58) at 6
months from baseline
(p=0.017) (corre-
sponding approxi-
mately to a 25% re-
duction as compared
to baseline).

There was a signifi-
cant reduction in the
doses of both user-ini-
tiated insulin boluses
and automated cor-
rection insulin bo-
luses during the first
2 months, and this re-
duction remained sig-
nificantly sustained
over 8 months.

There was a signifi-
cant reduction in the
number of automated
correction insulin bo-
lus counts during the
8-month period.




12.5, and
15.0 mg
weekly

tir-
zepatide
doses, re-
spec-
tively.

There was no signifi-
cant change in the
number of user-initi-
ated insulin bolus
counts during the 8-
month period (p=ns
for all time points),
even though the
amount of insulin in
such boluses de-
creased significantly.

Carbohydrate entry
into the insulin pump
decreased during the
8-month period after

the initiation of tir-

zepatide therapy,
with mean (+SD)
daily carbohydrate
consumption declin-
ing from 120+67 g to
70£37 g at 0-2 months
interval, 81+64 g at 2-
3 months interval,
66+89 g at 3-6 months
interval, and 45+103 g
at 6-8 months interval
(p-values not shown).

Body weight and BMI
(n=9) decreased sig-
nificantly from a me-
dian of 114.3 kg (IQR:
94.8-129.3) at baseline
to a median of 105.7
kg (IQR: 95.2-110.2) at
6 months (p=0.015)
and from a median of
39.6 kg/m? (IQR: 37.1-
40.6) at baseline to a
median of 36.3 kg/m?
(IQR: 33.4-38.5) at 6
months (p=0.015), re-
spectively.

Median HAlc values
decreased from 7.0%
(IQR: 6.7-7.4) to 6.3%
(IQR: 5.8-7.2) after tir-
zepatide therapy, alt-
hough this change




was not statistically
significant (p=0.063).

There was a signifi-
cant increase in TIR
70-180 mg/dL within
the first 2 months af-
ter the initiation of tir-
zepatide therapy, and
this increase re-
mained significantly
sustained throughout
the subsequent time
intervals: median TIR
70-180 mg/dL, from
69.8% (IQR: 56.9-72.2)
at baseline to 75.6%
(IQR: 69.9-80.8) at 6-8
months interval
(p=0.015).

There was no signifi-
cant change in TBR
<70 mg/dL between
baseline and all the

subsequent analyzed
time intervals (me-
dian TBR values at
baseline, 0-2 months
interval, 2-3 months
interval, 3-6 months

interval, and 6-8
months interval: 0.8%,

0.6%, 0.6%, 0.6%, and

0.7%, respectively;
p=ns for all time inter-
vals).

Ambulatory glucose
profile (AGP) showed
improvement in inter-

stitial glucose values

throughout the day
after tirzepatide ther-
apy, which was more
pronounced during
daytime and was also
accompanied by
lower postprandial
glucose values.




Retrospective
study
(Rivera Gutierrez
et al. 2024 - Ref.
128)

Retrospective
review of
electronic

medical rec-
ords of adults
with T1D (=18
years of age)
who were
prescribed tir-
zepatide for
the treatment
of overweight
and obesity at
Mayo Clinic
(between June
1, 2022, and
October 31,
2023).

Inclusion cri-
teria: age 218
years; estab-
lished diagno-
sis of T1D;
use of once-
weekly sub-
cutaneous tir-
zepatide for
the treatment
of obesity
(BMI =30.0
kg/m?) or
overweight
(BMI >27.0
kg/m?) associ-
ated with at
least one adi-
posity-related
disease.

Exclusion cri-
teria: use of
tirzepatide for
less than 3
months; use
of other U.S.
Food and
Drug Admin-
istration
(FDA)-ap-
proved anti-
obesity drugs

All the
study
partici-
pants
had used
tir-
zepatide
for at
least 3
months.

Authors
catego-
rized
weekly
subcuta-
neous
tir-
zepatide
dosages
as “low
dose”
(2.5-5.0

mg),

“

me-
dium
dose”
(7.5.10.0
mg) and
“high
dose”
(12.5-15.0

mg).

Maxi-
mum tir-
zepatide

dose
achieved
by study
partici-
pants:
high
dose,
n=18
(35.3%);
medium
dose,
n=21
(41.2%);
low
dose,

At the last follow-up,
there was a signifi-
cant reduction in me-
dian TBWL%, which
amounted to -8.5%
(Q1-Q3: -5.3% to -
13.8%) [p<0.0001].

By the last follow-up,
76.5% of patients
(n=39) achieved at
least 5% of TBWL,
while all patients
with available data at
12 months of follow-
up achieved at least
5% of TBWL. The re-
duction in TBWL%
was significant
(p<0.0001) at all time
points: 3 months, -6%;
6 months, -9%; 9
months, -10%; 12
months, -12.2%.

At the last follow-up,
there was a signifi-
cant reduction in me-
dian HbAlc by 0.9%
(Q1-Q3: 0.3-1.1%)
[p<0.0001].

At the last follow-up,
there was a signifi-
cant reduction in me-
dian HbA1c by 0.9%
(p<0.0001).

The improvement in
HbA1lc values was
mirrored by signifi-
cant changes in CGM
metrics among CGM
users, namely: a sig-
nificant increase in
median TIR 70-180
mg/dL (from 51.0% at
baseline to 69.0% at
the last follow-up;
p<0.0001); and a sig-
nificant decrease in
median TAR >180




within 3

months of tir-
zepatide ther-
apy initiation

(semaglutide,
liraglutide,
phenter-
mine/topir-
amate ex-
tended-re-
lease, phen-
termine,
and/or bu-
propion/nal-
trexone sus-
tained-re-
lease); history
of bariatric
surgery
and/or active
malignancy.

Overall, 143
adults with
T1D who
were pre-
scribed tir-
zepatide were
identified and
51 patients
were subse-
quently in-
cluded in the
study.

92 patients
who did not
fulfill inclu-
sion and/or

exclusion cri-
teria were ex-
cluded from
the study
(mainly due
to tirzepatide
insurance de-
nial).

Baseline char-
acteristics of
the study par-
ticipants:

n=12
(23.5%).

Median
time of
follow-
up: 8.0

months
(Q1-Q3:
4.0-10.0).

Of the 51
patients
included
in the
study, 15
(29.4%),
11
(21.6%),
13
(25.5%)
and 12
(23.5%)
had
available
data up
to3,6,9
and 12
months,
respec-
tively.

The pri-
mary
endpoint
was total
body
weight
loss per-
centage
(TBWL%
) at the
last fol-
low-up
(last time
point at
which
data
were
docu-
mented
or

mg/dL (from 48.0% at
baseline to 29.0% at
the last follow-up;
p<0.0001). There was
no significant change
in median TBR <70
mg/dL among CGM
users: 1.0% at baseline
vs. 1.5% at the last fol-
low-up; p=0.60).

At the last follow-up,
there was a signifi-
cant reduction in
TDD of insulin (by 25
units; corresponding
to 31.6% reduction):
median TDD of insu-
lin at baseline: 69
U/day vs. median
TDD of insulin at last
follow-up: 44 U/day;
p<0.0001]; there was a
precipitous (and sta-
tistically significant)
decrease in TDD of
insulin (to almost half
of the daily insulin re-
quirements) during
the first 6 months of
follow-up. Similar
trends of reduction
were also observed
(particularly during
the first 6 months of
follow-up) for total
daily basal insulin
and total daily bolus
insulin doses.

At the last follow-up,
tirzepatide therapy
was associated with a
significant decrease in
median values of total
cholesterol (160.0
mg/dL at baseline vs.
149.0 mg/dL at the
last follow-up;
p=0.0009), LDL cho-
lesterol (84.5 mg/dL
at baseline vs. 77.0




median age,
50.0 years
(IQR: 39.0-
58.0); female
participants,
n=30 (58.8%);
race/ethnicity,
White (n=49;
96.1%); me-
dian body
weight, 111.0
kg (IQR: 93.6-
129.0); me-
dian BMI, 36.1
kg/m? (IQR:
32.0-42.6);
prevalence of
overweight,
11.8% (n=6);
prevalence of
class 1 obe-
sity, 25.5%
(n=13); preva-
lence of class
2 obesity,
21.6% (n=11);
prevalence of
class 3 obe-
sity, 41.2%
(n=21); preva-
lence of hy-
perlipidemia,
n=41 (80.4%);
prevalence of
hypertension,
n=38 (74.5%);
prevalence of
anxiety, n=28
(54.9%); prev-
alence of ob-
structive sleep
apnea, n=23
(45.1%); prev-
alence of de-
pression, n=21
(41.2%); prev-
alence of gas-
troesophageal
reflux disease,
n=17 (33.3%);
prevalence of
metabolic
dysfunction-

tir-
zepatide
therapy
was dis-
contin-
ued).

Second-
ary end-
points
were the
follow-
ing:
TBWL%
at3,6,9
and 12
months
of tir-
zepatide
therapy;
change
in
HbAlc
value;
change
in TDD
of insu-
lin;
change
in basal
and bo-
lus total
insulin
doses;
change
in CGM
metrics
(TIR 70-
180
mg/dL,
TAR
>180
mg/dL,
TBR <70
mg/dL)
from
baseline
to last
follow-
up; and
inci-
dence of

mg/dL at the last fol-
low-up; p=0.0057), tri-
glycerides (109.5
mg/dL at baseline vs.
86.0 mg/dL at the last
follow-up; p=0.01), al-
anine aminotransfer-
ase (28.0 U/L at base-
line vs. 20.0 U/L at the
last follow-up;
p=0.02), and diastolic
blood pressure (80.5
mmHg at baseline vs.
77.0 mmHg at the last
follow-up; p=0.046).

There was a reduction
in median values of
systolic blood pres-

sure (130.0 mmHg at
baseline vs. 126.0
mmHg at the last fol-
low-up), although it
did not reach statisti-
cal significance
(p=0.10).

Side effects/adverse
reactions:

Almost one-third of
patients (n=15; 29.4%)
reported at least one
side effect of tir-
zepatide, with the
most common being
nausea (n=7; 13.7%).
Only 5.9% of patients
(n=3) reported moder-
ate-to-severe gastro-
intestinal side effects
that caused medica-
tion discontinuation,
whereas 7.8% of pa-
tients (n=4) reported
moderate gastrointes-
tinal symptoms re-
quiring tirzepatide
dose de-escalation.
7.8% of patients (n=4)
reported hypoglyce-
mia, although none




Case report
(Ahmed et al.
2024 - Ref. 132)

associated ste-
atotic liver
disease, n=6
(11.8%); me-
dian duration
of diabetes,
24.0 years
(IQR: 14.5-
34.3); median
HbAlc, 7.6%
(IQR: 6.8-8.3);
median TIR
70-180 mg/dL,
51.0% (IQR:
37.8-73.5); me-
dian TAR
>180 mg/dL,
48.0% (IQR:
25.5-61.3); me-
dian TBR <70
mg/dL, 1.0%
(IQR: 1.0-2.0);
use of a CGM
device, n=46
(90.2%); insu-
lin pump use,
78.4% (n=40;
use of closed-
loop systems,
n=28); median
TDD of insu-
lin, 68.6
U/day (IQR:
49.1-102.0);
median daily
basal insulin
dose, 39.0
U/day (IQR:
27.7-57.3); me-
dian daily bo-
lus insulin
dose, 28.0
U/day (IQR:
18.0-51.7).

38-year-old
man with a
16-year his-
tory of T1D
presenting
with poor
glucose con-
trol while he

adverse
events.

The pa-
tient was
pre-
scribed
tir-
zepatide
at a start-
ing

required assistance,
hospitalization or
medication discontin-
uation [hypoglycemia
data were based on
self-reported hypo-
glycemia (that was
documented in clini-
cal notes or in patient-
provider communica-
tions) and on capil-
lary blood or intersti-
tial glucose levels
from CGM reports
(when available)].
There were no re-
ported cases of DKA.
There were no re-
ported cases of severe
hypoglycemia or
DKA even when Au-
thors considered pa-
tients who were ex-
cluded from the sta-
tistical analysis for
not having at least 3
months of data.

During the first 30
days after the initia-
tion of tirzepatide
therapy, the patient’s
daily glucose levels
remained consistently
within the range 100-
150 mg/dL, with only




was on MDI
insulin ther-
apy (with
prandial insu-
lin lispro-aabc
plus basal in-
sulin de-
gludec) and
was wearing
a CGM sen-
SOr.

The patient’s
glucose levels
ranged be-
tween 75
mg/dL and
200 mg/dL,
with intermit-
tent hypergly-
cemic epi-
sodes (>200
mg/dL).

e Patient’s
comorbidities:
hypertension;
steatotic liver
disease; com-
bined hyper-

lipidemia;
stage 2
chronic kid-
ney disease;
renal hy-
perparathy-
roidism; dia-
betic
nephropathy;
macroalbumi-
nuria.

The patient’s
body weight
was 126.5 kg
(BMI was not
specified in
the text),
while his sys-
tolic blood
pressure and
diastolic

weekly
dose of
2.5mg.

e The
weekly
tir-
zepatide
dose was
in-
creased
to5mg
at 30
days
from tir-
zepatide
therapy
initia-
tion.

e The
weekly
tir-
zepatide
dose was
then in-
creased
to7.5mg
after
about 4
weeks
from the
initiation
of 5-mg
weekly
tir-
zepatide
therapy.

e During
this pe-
riod, the
patient
also ex-

peri-
enced a
reduc-
tion in
TDD of
insulin
(from
about 45

a few hypoglycemic
episodes.

o The weekly tir-
zepatide dose was in-
creased to 5 mg at 30
days from tirzepatide

therapy initiation.

Afterwards, the daily
glucose levels re-
mained consistently
within the range 80-
140 mg/dL, without
significant hypergly-
cemic episodes and
rare hypoglycemic
episodes.

e The weekly tir-
zepatide dose was
then increased to 7.5
mg after about 4
weeks from the initia-
tion of 5-mg weekly
tirzepatide therapy.

After about 2 months
from the initiation of
7.5-mg weekly tir-
zepatide therapy, the
patient interrupted
the use of tirzepatide
for about 30 days due
to a family emer-
gency, thus experi-
encing a weight gain
of 1.5 kg.

Subsequently, the pa-
tient resumed tir-
zepatide therapy at a
low maintenance
weekly dose of 5 mg.

At the last follow-up
visit, which was per-
formed at 6 months
from the initiation of
tirzepatide therapy,
the patient showed a




blood pres-
sure values
were reported
to be around
165 mmHg
and 100
mmHg, re-
spectively.

The most re-
cent urine al-
bumin-creati-
nine ratio
(uACR) value
at the time of
presentation

was 700 mg/g.

units/da
y pre-tir-
zepatide
therapy
to about
46
units/da

y)-

After
about 2
months
from the

initiation
of 7.5-mg
weekly
tir-
zepatide
therapy,
the pa-
tient
missed
the tir-
zepatide
injections
for about
30 days
due to a
family
emer-

gency.

Subse-
quently,
the pa-
tient re-
sumed
tir-
zepatide
therapy
at alow
mainte-
nance
weekly
dose of 5
mg.

Duration
of tir-
zepatide
therapy:

body weight of 104.6
kg (-21.9 kg vs. pre-
tirzepatide therapy),
along with decreased
values of HbAlc
(5.8%) [HbA1c values
prior to tirzepatide
therapy were not
specified in the text],
uACR (117 mg/g) and
systolic and diastolic
blood pressure (about
130/80 mmHg vs.
165/100 mmHg pre-
tirzepatide therapy).




Case series

(Seetharaman and

Cengiz; 2024 -
Ref. 139)

6

months.
Case series in-
cluding ado-
lescents and
young adults
(AYA) with
T1D who re-
ceived GLP-1
RA therapy
(as an adjunct
therapy to in-
sulin).
Patients were
selected based e Case se-
on clinical ries of 8
needs, partic- AYA
ularly concur- with T1D
rent obesity who re-
or suboptimal ceived
glucose con- once-
trol. weekly
subcuta-
The GLP-1 neous
RAs used in semag-
this case se- lutide or
ries included tir-
semaglutide zepatide
and tir- at differ-
zepatide. ent doses
and for
This case se- different
ries included periods
8 patients. 7 of time.
out of the 8
patients had
obesity.

The remain-
ing patient
was an 18-
year-old fe-
male with
T1D for 5

years (man-
aged with
Omnipod

Most patients in this
case series showed
notable improve-
ments in HbAlc (up
to -2.2%), TIR (up to
+27%), average glu-
cose levels (up to -50
mg/dL), reductions in
TDD of insulin (up to
-0.67 U/kg/day) and
mild-to-moderate
weight loss (up to
20.5 kg; except for one
patient) after treat-
ment with semag-
lutide or tirzepatide
(used for up to 16
months).

Side effects/adverse
reactions:

A significant propor-
tion of patients expe-
rienced common gas-
trointestinal side ef-
fects of GLP-1 RAs,
such as nausea, vom-
iting and diarrhea,
even when these
medications were
used at low doses.
Gastrointestinal side
effects generally im-
proved after a few
weeks, with some pa-
tients managing them
with the use of hista-
mine H2-receptor an-
tagonists and/or anti-
emetic drugs. Grad-
ual GLP-1 RA dose ti-
tration helped mini-
mize these common
gastrointestinal side
effects.




Retrospective
chart review

(Snell-Bergeon et
al. 2025 - Ref. 136)

insulin pump
and Dexcom
CGM sensor),
who had a
BMI of 22.9
kg/m? (body
weight: 60.9
kg; 134 Ibs)
and was pre-
scribed once-
weekly sub-
cutaneous
semaglutide
(at a starting
dose of 0.25
mg/week) as
an adjunct
therapy for
postprandial
hyperglyce-
mia and ap-
petite regula-
tion.

Retrospective
chart review
to assess the
safety and ef-
ficacy of off-
label semag-

lutide and tir-
zepatide use
in adult pa-

tients with

T1D over a

period of 1
year.

Inclusion cri-
teria: age >18
years; pre-
scribed
semaglutide
or tirzepatide
for at least 3
months or fre-
quency
matched con-
trol not using
weight-loss
drugs; and
use of inten-
sive insulin

e Patients
were
started
on an in-
itial
weekly
dose of
0.25 mg
for
semag-
lutide
and of
2.5mg
for tir-
zepatide,
as per
clinical
guide-
lines.

e The me-

dian
weekly
dose of
semag-
lutide
pre-
scribed
was 0.5

One patient (a 14-
year-old female with
a 3-year history of
T1D, managed with
an Omnipod insulin
pump and with a
Dexcom CGM sensor)
experienced an in-
crease in hypoglyce-
mic episodes, thus re-
quiring a decrease in
her daily insulin dose.
There were no re-
ported episodes of
DKA.

No patients exhibited
depression, suicidal
thoughts or mood is-
sues.

At 12 months, BMI
decreased by a least
square mean+stand-
ard error (SE) of
3.0+0.5 kg/m? and
7.5+0.5 kg/m? in the
semaglutide and tir-
zepatide groups, re-
spectively.
There was no signifi-
cant change in BMI in
the control group at
any time point.

At 12 months, body
weight decreased by a
least square mean+SE

of 19.2+3.0 Ibs (9.1%)

and 49.4+3.0 lbs
(21.4%) in the semag-
lutide and tirzepatide
groups, respectively.

e BMI, weightin
pounds and weight
percentage decreased
significantly more in
the tirzepatide group




therapy
through MDI,
insulin
pumps or
AID systems.

Exclusion cri-
teria: diagno-
sis of T2D;
pregnancy
during the
study period;
and use of
any other
weight-loss
drug.

208 patients
(86 using
semaglutide,
122 using tir-
zepatide)
were ex-
cluded from
the study due
to missing
data and due
to the fact that
they did not
meet inclu-
sion or exclu-
sion criteria.

e Many visits
were con-
ducted via
telehealth
during the
COVID-19
pandemic,

which led to
some missing
HbAlc and
body weight
values.

e 12 patients
who were

prescribed tir-

zepatide had
used semag-

lutide prior to

mg,
while the
median
weekly
dose of
tir-
zepatide
pre-
scribed
was 7.5
mg
weekly.

e Two
semag-
lutide
users re-
mained
at the in-
itial
weekly
dose of
0.25 mg,
while the
number
of pa-
tients
reaching
the
weekly
semag-
lutide
doses of
0.5mg, 1
mg, and
2 mg was
38 (76%),
9 (18%),
and 1
(2%), re-
spec-
tively.

e Two tir-
zepatide
users re-

mained
on the
initial
weekly
dose of
2.5mg

than in the control
group at all time
points from 3 to 12
months, and signifi-
cantly more in the
semaglutide group
than in the control
group at 6, 9, and 12
months.

The reduction in BMI,
weight in pounds and
weight percentage
was significantly
greater in the tir-
zepatide group than
in the semaglutide
group at all time
points.

At 12 months, 93% of
tirzepatide users, 77%
of semaglutide users
and 14% of controls
had lost 5% of their
baseline body weight
(p <0.0001), while 87%
of tirzepatide users,
47% of semaglutide
users and none of the
controls had lost 10%
or more of their base-
line body weight
(p<0.0001).

At 12 months, there
was a significant re-
duction in the least
square mean+SE
HbAlc of 0.54+0.14%
in the semaglutide
group, and a reduc-
tion in the least
square mean+SE
HbAlc of 0.68+0.16%
in the tirzepatide
group, with no
change observed in
HbA1lc among con-
trols (-0.04+0.13%).




starting tir-
zepatide and
were already
included in
the semag-
lutide case co-
hort; these pa-
tients were re-
moved from
the tir-
zepatide co-
hort to avoid
duplication of
these partici-
pants in the
analysis and
in line with
the inclusion
criteria of “no
prior weight-
loss drug

”

use .

The retrospec-
tive chart re-
view included
100 patients
who were
prescribed
semaglutide
(n=50) or tir-
zepatide
(n=50) and 50
controls fre-
quency
matched for
age, sex, BMI,
HbAlc and
diabetes dura-
tion, and who
did not re-
ceive any
weight-loss
drugs during
the study pe-
riod.
Data were
collected be-
fore the initia-
tion of
weight-loss
drugs

weekly,
while the
number
of pa-
tients
reaching
the
weekly
tir-
zepatide
doses of
5.0mg,
7.5 mg,
10 mg,
12.5 mg,
and 15
mg was
16 (32%),
8 (16%),
14 (28%),
5 (10%),
and 5
(10%),
respec-
tively.

o After
starting
the med-
ication,
three
semag-
lutide
users
and one
tir-
zepatide
user dis-
contin-
ued the
drug due
to lack of
response.

The ma-
jority of
patients
in all
groups
(82% of
controls,
84% of

e The reduction in
HbA1lc was signifi-
cantly greater in the
semaglutide group

than in the control
group (p=0.006) and
in the tirzepatide
group than in the con-
trol group (p <0.0001)
overall.

Although there was
no difference in the
amount of reduction
in HbAlc between
semaglutide group
and tirzepatide group
overall (p=0.175),
there was a greater re-
duction in the tir-
zepatide group than
in the semaglutide
group at 6 months.

¢ In the tirzepatide
group, TDD of insulin
as well as basal and
bolus insulin doses
(expressed either in
U/day or U/kg/day)
decreased signifi-
cantly from baseline
and to a greater ex-
tent than in the
semaglutide and con-
trol groups at all time
points (least square
mean+SE TDD at 12
months: tirzepatide
group, -26.4+3.8
U/day [-0.13+0.03
U/kg/day]; semag-
lutide group, -4.1+3.9
U/day [0.02+0.04
U/kg/day]; control
group, 3.9£3.9 U/day
[0.02+0.04 U/kg/day];
p<0.05).

e Withregard to the
comparison between
semaglutide and




(baseline) and
foruptol
year for each
patient.

Baseline char-
acteristics of
the study par-
ticipants: least
square
meanzstand-
ard error (SE)
age, 41+2
years (control
group) vs.
42+2 years
(semaglutide
group) vs.
39+2 years
(tirzepatide
group); gen-
der (number
of male par-
ticipants),
n=28 (14%)
[control
group] vs.
n=30 (15%)
[semaglutide
group] vs.
n=28 (14%)
[tirzepatide
group]; least
square
mean=SE dia-
betes dura-
tion: 2742
years [control
group] vs.
27+2 years
[semaglutide
group] vs.
24+2 years
[tirzepatide
group]; non-
Hispanic
White (num-
ber of partici-
pants): n=90
(45%) [control
group] vs.
n=90 (45%)
[semaglutide

semag-
lutide
users,
and 78%
of tir-
zepatide
users)
had at
least 6
months
of availa-
ble fol-
low-up
data.

More .
than half
of con-
trols
(58%)
and
semag-
lutide
users

(64%) .
had at
least 9
months
of availa-
ble fol-
low-up
data,
while
just un-
der half
of tir-
zepatide
users
(48%)
had at
least 9
months
of availa-
ble fol-
low-up
data.

control groups in
terms of daily insulin
doses, only bolus in-
sulin dose at 6
months significantly
differed between
semaglutide users
and controls (least
square mean=SE bo-
lus insulin dose at 6
months: semaglutide
group, -4.2+2.7 U/day;
control group, 3.6+2.3
U/day; p<0.05).

Changes in BMI, body
weight and HbAlc
did not differ signifi-
cantly between
groups based on insu-
lin delivery method
(MDI insulin therapy,
insulin pump/AID).

Weight loss remained
significantly greater

in tirzepatide-treated

patients than in

semaglutide-treated

patients, regardless of
the insulin delivery

method.




group] vs.
n=86 (43%)
[tirzepatide
group]; least
square
mean+SE
BMI: 34.4+0.8
kg/m? (control
group) vs.
33.4+0.8 kg/m?
(semaglutide
group) vs.
35.040.8 kg/m?
(tirzepatide
group); least
square
mean+SE
body weight:
98.9+2.6 kg
(control
group) vs.
96.7+2.6 kg
(semaglutide
group) vs.
103.7+2.6 kg
(tirzepatide
group); least
square
mean+SE
HbAlc:
7.3+0.2% (con-
trol group) vs.
7.6+0.2%
(semaglutide
group) vs.
7.0£0.2% (tir-
zepatide
group")
[*p<0.05 com-
pared with
semaglutide
group]; least
square
mean+SE
TDD of insu-
lin: 61.6+4.6
U/day (con-
trol group) vs.
70.3+5.1
U/day
(semaglutide
group) vs.
76.5+4.8




U/day (tir-
zepatide
group®)

[*p<0.05 com-
pared with
the control

group]; insu-
lin pump us-
ers (number
of partici-
pants): n=80

(40%) [control
group] vs.

n=64 (32%)

[semaglutide
group] vs.

n=86 (43%)

[tirzepatide

group]; com-

mercial health
insurance

(number of

participants):

n=88 (29%)
[control
group] vs.

n=92 (46%)

[semaglutide

group] vs.

n=94 (47%)

[tirzepatide

group].

e Baseline
matching
characteristics
(age, sex,
BMI, HbAlc
and diabetes
duration)
were similar
between the
cases and con-
trols, with no
differences
observed in
matching var-
iables be-
tween the
cases and con-
trols.




Almost all
study partici-
pants had
commercial
health insur-
ance, and
there were no
group differ-
ences in terms
of proportion
of patients
with commer-
cial health in-
surance.

At baseline,
TDD of insu-
lin and basal
daily insulin

dose were
higher in the

tirzepatide
group than in

the control
group, while

HbA1lc was
lower in the

tirzepatide
group than in

the semag-
lutide group.

Almost all pa-
tients who
were pre-

scribed
semaglutide
(n=36; 72%)
and tir-
zepatide
(n=43; 86%)
were affected
by obesity,
while 11

(22%) semag-

lutide-treated

patients and 7
(14%) tir-
zepatide-
treated pa-
tients were




Post-hoc analysis

of SURPASS-2,

SURPASS-3, SUR-
PASS-4 and SUR-

PASS-5 clinical
trials

(Peters et al. 2024

- Ref. 133)

affected by
overweight.

All insulin

pump users

were using
AID systems.

Post-hoc anal-
ysis aiming to
assess
changes in
HbAlc and
body weight
associated
with tir-
zepatide ther-
apy in GADA
(glutamic acid
decarboxylase
autoantibod-
ies)-positive
vs. GADA-
negative par-
ticipants with
a clinical di-
agnosis of
T2D.

The post-hoc
analysis
based on
pooled data
from the
aforemen-
tioned clinical
trials was per-
formed using
mixed-model
repeated
measures
from the effi-
cacy analysis
set, adjusting
for study and
baseline co-
variates in-
cluding sex,
age, BMI,
HbAlc and
GADA status.

Study
partici-
pants
were
ran-
domly
assigned
to re-
ceive
once-
weekly
tir-
zepatide
(5mg, 10
mg or 15
mg),
once-
weekly
semag-
lutide (1
mg)
(SUR-
PASS-2),
insulin
degludec
(SUR-
PASS-3),
insulin
glargine
(SUR-
PASS-4),
or a vol-
ume-
matched
placebo
in a sin-
gle-dose
pen
(SUR-
PASS-5).

The pri-
mary
outcome

Change from baseline
in HbAlc and body
weight over time was
expressed as least
squares mean
(LSM)+tstandard error
(SE).

Both GADA-positive
and GADA-negative
patients achieved sig-
nificant reductions
from baseline in
HbA1lc values over
time (p<0.001 vs.
baseline for both
groups at all time
points).

At week 40/42, both
GADA-positive and
GADA-negative pa-
tients achieved signif-
icant HbAlc reduc-
tions, with slightly
greater reductions in
HbA1c observed in
GADA-negative par-
ticipants than in
GADA-positive par-
ticipants (-2.32% vs. -
2.11%; estimated be-
tween GADA sub-
group differences:
95% CI, 0.21% [0.03%-
0.39%]; p=0.024).

Significant reductions
from baseline in
HbA1c were observed
in tirzepatide-treated
GADA-positive pa-
tients, regardless of
having low or high




Key eligibility
criteria in-
cluded the
following:
adults with

T2D (HbAlc
>7.0% or
27.5% to
<10.5% at

screening), a

BMI of >23 or
225 kg/m?,
and stable

weight (£5%),

stable diabe-
tes treatment
during the
previous 3
months with
metformin at

a daily dose
21500 mg
prior to
screening

(SURPASS-2
and * so-

dium-glucose
cotransporter-

2 inhibitors in

SURPASS-3),
1 to 3 oral
glucose-low-
ering medica-
tions, which
could include
only metfor-
min, sodium-
glucose co-
transporter-2
inhibitors
(SGLT-2is),
and sulfonyl-
urea (SUR-
PASS-4), or
stable doses
of once-daily
insulin
glargine (at a
dose greater
than 0.25
U/kg/day or
greater than
20 U/day)

of this
post-hoc
analysis
was
change
from
baseline
in
HbAlc
in tir-
zepatide-
treated
patients
from
SUR-
PASS-2
through
SUR-
PASS-5
diag-
nosed
with ap-
parent
T2D and
who
were
positive
for
GADA
vs. nega-
tive for
GADA.

Second-
ary out-
comes
were
change
from
baseline
in body
weight in
GADA-
positive
vs.
GADA-
negative
partici-
pants.

Among
those

GADA levels over
time: at week 40/ 42,
HbA1c reductions
were -2.17% in
GADA-positive par-
ticipants with low
GADA levels and
-2.01% in GADA-pos-
itive participants with
high GADA levels.

Tirzepatide-treated
GADA-positive pa-
tients from SURPASS-
2 and SURPASS-4
achieved improve-
ments in glucose con-
trol irrespective of
baseline fasting C-
peptide levels.

Both GADA-positive
and GADA-negative
patients showed sig-
nificant reductions
from baseline in body
weight over time
(p<0.001; for both
groups at all time
points).

At week 40/42, there
was no significant dif-
ference in body
weight reductions be-
tween GADA-nega-
tive patients and
GADA-positive pa-
tients (-9.6 kg [-10.2%]
vs. -9.2 kg [-10.4%];
estimated treatment
differences: 95% ClI,
0.38 kg [-0.99 to 1.75
kg]; p=0.588).

The significant reduc-
tions from baseline in
body weight were ob-
served in tirzepatide-
treated GADA-posi-
tive patients regard-
less of having low or




with or with-
out metfor-
min (at a
daily dose
>1500 mg) for
3 months
prior (SUR-
PASS-5).
LADA as a
subgroup was
not investi-
gated in these
trials. SUR-
PASS-1 was
excluded
from this
analysis since
GADA were
not measured
in this trial.

C-peptide,
HOMAZ2-IR,
and HOMA2-
B (both com-
puted with C-
peptide) were
evaluated.

Insulin use

throughout

the duration

of each trial
and hypogly-
cemic events
by GADA sta-
tus were also

assessed.

Baseline char-
acteristics of
the study par-
ticipants (3791
participants):
120 GADA-
positive par-
ticipants and
3671 GADA-
negative par-
ticipants).
Mean (+SD)
age,

with de-
tectable
GADA
levels,
treat-
ment
out-
comes in
tir-
zepatide-
treated
GADA-
high
level vs.
GADA-
low level
partici-
pants
were
meas-
ured.

high GADA levels
over time: at week
40/42, body weight re-
ductions with tir-
zepatide were -9.1 kg
(-9.8%) in GADA-pos-
itive patients with
low GADA levels and
-9.5 kg (-11.0%) in
GADA-positive pa-
tients with high
GADA levels.

A pooled analysis of
SURPASS-2 and SUR-
PASS-4 clinical trials
showed that baseline
HOMAZ2-B (homeo-
stasis model assess-
ment of beta-cell
function; calculated
with fasting C-pep-
tide) increased signifi-
cantly from baseline
over time in both
GADA-positive and
GADA-negative pa-
tients during tir-
zepatide therapy (by
62.4% and 97.0%, re-
spectively; p<0.001;
for both subgroups),
with improvement in
HOMAZ2-B being sig-
nificantly greater
among GADA-nega-
tive patients than in
GADA-positive pa-
tients at week 40/52
(estimated difference
vs. GADA-positive
patients: 95% CI,
21.3% [7.6%-36.8%];
p=0.002).

HOMAZ2-IR (homeo-
stasis model assess-
ment of insulin re-
sistance; calculated
with fasting C-pep-
tide) decreased signif-
icantly from baseline




59.5+10.92
years (GADA-
positive pa-
tients) vs.
58.9+10.19
years (GADA-
negative pa-
tients); sex
[female; n
(%)], 55
(45.8%)
[GADA-posi-
tive patients]
vs. 1706
(46.5%)
[GADA-nega-
tive patients];
mean (+SD)
duration of
diabetes,
10.1+7.03
years (GADA-
positive pa-
tients) vs.
9.847.02 years
(GADA-nega-
tive patients);
mean (+SD)
HbAlc,
8.5+0.94%
(GADA-posi-
tive patients)
vs. 8.3+0.96%
(GADA-nega-
tive patients);
mean (+SD)
fasting serum
glucose,
172.5+50.01
mg/dL
(GADA-posi-
tive patients)
vs.
171.7£50.95
mg/dL
(GADA-nega-
tive patients);
mean (+SD)
body weight,
88.6+18.35 kg
(GADA-posi-
tive patients)
vs. 93.3+20.64

in both GADA-posi-
tive and GADA-nega-
tive patients during
tirzepatide therapy by
27.2% and 16.9%, re-
spectively (p <0.001,
for both subgroups),
with improvement in
HOMAZ2-IR being sig-
nificantly greater
among GADA-posi-
tive patients than in
GADA-negative pa-
tients at week 40/52
(estimated difference
vs. GADA-negative
patients: 95% CI,
14.3% [1.9%-28.2%];
p=0.023).

Side effects/adverse
reactions:

Hypoglycemia was
reported in 151 out of
3678 GADA-negative
patients as compared

to 12 out of 120

GADA-positive pa-
tients (6 patients with

high GADA levels

and 6 patients with
low GADA levels);
yet, 7 of these 12

GADA-positive pa-
tients were on insulin

therapy, while none
of these patients were

concomitantly using
sulfonylureas.
There was no re-
ported case of severe
hypoglycemia in

GADA-positive pa-

tients.




kg (GADA-
negative pa-
tients); mean
(#SD) BMI,
32.2+6.08
kg/m?
(GADA-posi-
tive patients)
vs. 33.6+6.27
kg/m?
(GADA-nega-
tive patients);
use of oral
glucose-low-
ering medica-
tions [n, (%)],
117 (97.5%)
[GADA-posi-
tive patients]
vs. 3614
(98.4%)
[GADA-nega-
tive patients];
mean (+SD)
total choles-
terol,
169.0+£37.82
mg/dL
(GADA-posi-
tive patients)
vs.
170.6+42.62
mg/dL
(GADA-nega-
tive patients);
mean (+SD)
HDL choles-
terol,
45.2+11.62
mg/dL
(GADA-posi-
tive patients)
vs. 43.8+11.33
mg/dL
(GADA-nega-
tive patients);
mean (+SD)
LDL choles-
terol,
90.2+32.81
mg/dL
(GADA-posi-
tive patients)




vs. 90.5+34.76
mg/dL
(GADA-nega-
tive patients);
mean (xSD)
triglycerides,
169.2+101.28
mg/dL
(GADA-posi-
tive patients)
vs.
188.1+131.38
mg/dL
(GADA-nega-
tive patients);
mean (+SD)
SBP (systolic
blood pres-
sure),
130.7+15.90
mmHg
(GADA-posi-
tive patients)
vs.
132.5+£14.38
mmHg
(GADA-nega-
tive patients);
mean (+SD)
DBP (diastolic
blood pres-
sure),
77.7+8.63
mmHg
(GADA-posi-
tive patients)
vs. 79.149.27
mmHg
(GADA-nega-
tive patients);
mean (+SD)
pulse rate,
74.8+9.60 bpm
(GADA-posi-
tive patients)
vs. 74.3+10.25
bpm (GADA-
negative pa-
tients).




Case report
(Suzuki; 2024 -
Ref. 134)

67-year-old
man affected
by mitochon-
drial diabetes
mellitus
(MDM), a rare
form of diabe-
tes mellitus
caused by
mutations in
mitochondrial
DNA and of-
ten associated
with other
comorbidities
such as GAD
antibody pos-
itivity.

The patient
was affected
by MDM with
a mutation at
position 3271.

The patient
also had a
past history of
transient
GAD anti-
body positiv-
ity and auto-
immune pan-
creatitis,
which went
into spontane-
ous remis-
sion.

The patient,
who had a
history of
treatment

with oral glu-
cose-lowering
medications
for several
years, experi-
enced poor
glycemic con-
trol after pan-
creatitis.

5-month
tir-
zepatide
therapy
(the ex-
act tir-
zepatide
dose and
titration
scheme
were not
speci-
fied).

After 5 months of tir-
zepatide therapy,
HbA1c decreased
from 7.0% to 6.4%

and serum C-peptide

value decreased from
1.04 ng/mL to 0.89
ng/mL.

The decrease in se-
rum C-peptide values
was interpreted as a
likely consequence of
the reduction in insu-
lin resistance.

Other notable find-
ings observed after
tirzepatide therapy
were a body weight
loss of 3.3 kg and dis-
continuation of
glimepiride.

GAD antibody re-
mained negative and
autoimmune pancrea-
titis did not relapse
over the course of tir-
zepatide therapy.




e Baseline body
weight and
BMI values
were not
specified in
the manu-
script.

Abbreviations: 95% CI, 95% Confidence interval; AGP, Ambulatory glucose profile; AID, Auto-
mated insulin delivery; AYA, Adolescents and young adults; BMI, Body mass index; CGM, Contin-
uous glucose monitoring; COVID-19, Coronavirus disease 2019; CV, Coefficient of variation; DBP,
Diastolic blood pressure; DKA, Diabetic ketoacidosis; FDA, U.S. Food and Drug Administration;
GAD, Glutamic acid decarboxylase; GADA, Glutamic acid decarboxylase autoantibodies; GIP, Glu-
cose-dependent insulinotropic polypeptide; GLP-1, Glucagon-like peptide-1; GMI, Glucose Man-
agement Indicator; HbAlc, Glycated hemoglobin; hCG, Human chorionic gonadotropin; HDL,
High-density lipoprotein, HOMA2-B, Homeostasis model assessment of beta-cell function;
HOMAZ2-IR, Homeostasis model assessment of insulin resistance; IQR, Interquartile range; LDL,
Low-density lipoprotein; LSM, Least squares mean; MDI, Multiple daily injection; MDM, Mitochon-
drial diabetes mellitus; ns, non-significant; p, p-value; Q1-Q3, Interquartile range; RA, Receptor ag-
onist; RAs, Receptor agonists; SBP, Systolic blood pressure; SD, Standard deviation; SE, Standard
error; SGLT-2is, Sodium-glucose cotransporter-2 inhibitors; T1D, Type 1 diabetes; T2D, Type 2 dia-
betes; TAR, Time above range; TBR, Time below range; TBWL%, Total body weight loss percentage;
TDD, Total daily dose; TIR, Time in range; TITR, Time in tight range; uACR, Urine albumin-creati-
nine ratio.




