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LETTER TO THE EDITOR
CASE REPORT

Impacts of tirzepatide on older patients with diminished

B-cell function and dementia

Dear Editor,

Recently, we encountered a case of an 81-year-old male with type
2 diabetes with diminished p-cell function and dementia. His gly-
cemic control significantly improved following the administration
of tirzepatide by nurses during daytime care services.

The patient was diagnosed with type 2 diabetes at the age of
62. He commenced a regimen of multiple daily insulin injections
(MD]) utilizing insulin glargine (Gla) and insulin lispro (Lis),
owing to p-cell dysfunction. Initially, his Hemoglobin Alc
(HbA1c) levels were maintained between 6.5% and 7.5% with
MDI. However, over the past 3 years, as his dementia progressed,
his HbAlc levels rose to approximately 10%. Following this dete-
rioration, his treatment regimen was modified from MDI to the
treatment of dulaglutide combined with Gla; however, satisfactory
glycemic control was not achieved. Consequently, the regimen
was adjusted to twice-daily insulin degludec (Deg)/aspart (Asp)
with metformin and vildagliptide at the dose of 22 units, 1500 mg,
and 100 mg per day, respectively. Nevertheless, self-insulin injec-
tion became difficult owing to the progression of dementia, exac-
erbated by inadequate cooperation from his wife. Therefore, the
patient was referred to our hospital and subsequently admitted for
comprehensive diabetes management.

Upon admission, his body mass index was 22.3 kg/m?, and his
HbA1lc level was 9.3%. MDI with Lis and Deg was introduced,
and his blood glucose levels as evaluated with intermittently
scanned continuous glucose monitoring (isCGM) improved
(Fig. 1a). After the stabilization of his blood glucose level, p-cell
function was evaluated by glucagon loading test and urine test.
C-peptide immunoreactivities measured before and after glucagon
stimulation were 0.17 and 0.48 ng/mL, respectively. Additionally,
urine C-peptide excretion was 15 pg/day, indicating impairment in
insulin secretion. However, self-insulin injection at home was
deemed impractical, necessitating his transfer to a facility provid-
ing continuous nursing support for the ongoing management of
MDI, despite his strong desire to return home. Consequently,
MBDI was tried to switch to tirzepatide monotherapy, which could
be administrated by a nurse during daytime care services.
Tirzepatide was initially administered at a dosage of 2.5 mg and
subsequently escalated to S mg over a 4-week use of 2.5 mg.
While tirzepatide S mg per week effectively suppressed postpran-
dial hyperglycemia, it failed to control fasting hyperglycemia
(Fig. 1b). Therefore, the treatment of tirzepatide combined with
Deg was implemented, and the patient was subsequently dis-
charged to home. Post-discharge, Deg and tirzepatide were
administered by a nurse during daytime services S days a week,
and by his wife on the remaining 2 days. Oral antidiabetic agents
were not prescribed owing to the patient’s inability to manage
medications independently. This treatment successfully controlled
fasting and postprandial hyperglycemia, achieving a time in range
(TIR) of 95% (Fig. 1c). No adverse effects, regarding
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gastrointestinal symptoms and severe hypoglycemia, were
observed. This patient was classified category II, with a target
HbAT1c range set between 7.0 and 7.9%, according to the guide-
line.! His outpatient HbAlc levels ranged from 6.8 to 7.1%.
Although this HbAlc range was slightly below the recommended
target range, the TIR remained well controlled at 95%, signifi-
cantly exceeding the target range of 50% in older patients.” The
dosage of Deg was reduced after this isCGM evaluation owing to
a time below range of 3%, slightly above the goal of 1% in older
patients.” The isCGM was subsequently discontinued, and no fur-
ther data were available after the insulin dosage adjustment. Reha-
bilitation was provided during daytime care services to maintain
muscle strength, and no excessive weight loss was observed. Six
months after initiating tirzepatide, the patient experienced a mod-
est weight reduction of 0.6 kg, a decrease of 2 kg in right-hand
grip strength, and a 3 kg increase in left-hand grip strength. While
these changes were minor, they were deemed clinically insignifi-
cant, particularly within the context of routine clinical practice,
and it was concluded that tirzepatide administration did not
induce sarcopenia.

Tirzepatide is a novel once-weekly subcutaneous antidiabetic
agent that functions as a dual agonist for glucose-dependent
insulinotropic polypeptide (GIP) and glucagon-like peptide-1
(GLP-1) receptors,® demonstrating superior blood glucose-
lowering effects compared with dulaglutide.* Given that the effi-
cacy of GLP-1 analogs is contingent upon the preservation of
B-cell function, their effectiveness is anticipated to be limited in
scenarios characterized by significantly impaired p-cell function.
The C-peptide index (CPI) serves as a crucial predictor for the
successful transition from MDI to basal-supported prandial ther-
apy (BPT) with liraglutide, and a CPI greater than 1.103 ng/dL is
requisite for achieving HbAlc levels below 7.0%.° However, GIP
can enhance postprandial insulin secretion twofold compared with
GLP-1.° Furthermore, tirzepatide significantly suppresses post-
prandial glucagon secretion in comparison to dulaglutide.” These
foundational data affirm that the efficacy of tirzepatide may effec-
tively control postprandial hyperglycemia in cases exhibiting
diminished p-cell function. Omura et al. reported on four cases of
older patients treated with tirzepatide that resulted in adequate
blood glucose control.® In one of these cases, a patient who had
been treated with Asp three times daily was able to discontinue
Asp following the initiation of tirzepatide. This case had several
similarities to the present case. However, the report did not pro-
vide detailed information regarding p-cell function. In the current
case, Lis could be discontinued with the administration of
tilzepatide, despite substantial laboratory evidence of impaired
B-cell function. This finding offers novel insight into the efficacy
of tirzepatide in patients with compromised p-cell function.

Dementia and polypharmacy are characteristics of older
patients with diabetes.” However, treatment adherence declines
as dementia progresses. Thus, simplification of treatment is
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Figure 1 Findings of
intermittently scanned
continuous glucose
monitoring. (a) The data with
insulin lispro 15 units and
degludec S units. (b) The
data with tirzepatide 5 mg
monotherapy. (c) The data
with tirzepatide 5 mg and
insulin degludec S units.
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desirable. Compared with MDI, a combination of tirzepatide
and basal insulin is simple and could improve treatment adher-
ence and blood glucose control in older patients. Furthermore,
the burden on caregivers is also a major problem in the treat-
ment of diabetes in older patients. The decrease in the number
of insulin injections performed by the patient’s wife was consid-
ered useful in the current case, as this reduced the burden
on her.

Thirzepatide has the potential to facilitate body weight reduc-
tion in addition to lowering blood glucose levels.* Weight
reduction is also observed upon transitioning from GLP-1 analogs
and is not influenced by baseline characteristics.'® In young obese
individuals with diabetes, weight reduction could contribute to
glycemic control through the amelioration of fatty liver."" How-
ever, sarcopenia is associated with the incidence of all-cause mor-
tality in elderly patients with diabetes.'” Consequently, meticulous
monitoring of body weight and grip strength is imperative and
maintenance of muscle strength through rehabilitation is
essential.

In conclusion, tirzepatide may effectively mitigate postprandial
glycemic elevations even in patients with compromised p-cell
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function and dementia. Further evidence is anticipated to be accu-
mulated on the administration of tilzepatide to older patients.
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