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Abstract: In this case study, a middle-aged woman with uncontrolled type 2 diabetes mellitus (T2DM), despite being on a com-
bination of oral antidiabetic drugs (OADs), achieved good glycemic control with the add-on therapy of alogliptin after 4 weeks.
Add-on alogliptin not only improved her overall glycemic control but also reduced glycemic variability as assessed by continu-
ous glucose monitoring (CGM) data. She spent an increasingly longer proportion of time within the target range of (80—140)
mg/dL after initiation of alogliptin without any symptomatic hypoglycaemic events.
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Introduction

Type-2 diabetes mellitus (T2DM) is a chronic metabolic disorder
with characteristic higher blood glucose levels. Inadequate in-
sulin secretion and increased insulin resistance are considered as
the primary defects in the pathogenesis of T2DM'. HbAlc is the
gold-standard for monitoring glycemic control in diabetes mel-
litus (DM). However, glycemic variability (GV), is now being
considered as a more meaningful measure of glycemic control
than HbA Ic in the clinical practice®™. Short-term GV can be cal-
culated from self-monitoring of blood glucose (SMBG) measure-
ments for a long time, but this method is being gradually re-
placed by continuous glucose monitoring (CGM). CGM, with in-
terstitial glucose measurements, is now considered to provide a
more comprehensive record during the day and night periods as
compared to SMBG!.

Emerging evidence suggests that GV might play a significant
role in the development of diabetic complications even in indi-
viduals with well-controlled glucose profiles™. Several studies
have shown that there is an association between large glycemic
fluctuations and microvascular and macrovascular complication
in DM"!, Hyperglycemia as well as hypoglycemia has been im-
plicated in the increased cardiovascular (CV) risk in DM™. One
meta-analysis of 20 studies which included 95,783 individuals
found a progressive relationship between the GV and CV risk™.
Therefore, it is evident that, along with good HbAlc control,
there is a need of reduction in GV for better prevention of dia-
betes related complications.
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Alogliptin in T2DM

Dipeptidyl peptidase (DPP-4) inhibitors are incretin-based ther-
apies, which are widely used for the management of T2DM. They
have lower risk of hypoglycemia and had weight-neutral effect™™.
Alogliptin is an oral dipeptidyl peptidase-4 (DPP-4) inhibitor
which has been found to improve glycemic control in a glucose-
dependent manner®. As a selective DPP-4 inhibitor, it is used
primarily in the management of T2DM™. Clinical trials have
shown that alogliptin effectively lowers HbAlc and fasting blood
glucose levels™™. The cardiovascular safety of alogliptin was as-
sessed in the EXAMINE trial. The trial showed that alogliptin did
not increase the risk of major adverse cardiovascular events
(MACE) compared to placebo, affirming its cardiovascular
safety!”.

The objective of this case study is to understand efficacy of
add-on alogliptin on glycemic variability in T2DM patient mon-
itored through continuous glucose monitoring (CGM).

Case presentation

Patient demographics

A 58-year-old woman with a history of T2DM for over 15 years.
She has been under treatment for T2DM but struggled with
achieving optimal glycemic control.

Medical history

She was diagnosed with T2DM > 15 years ago. Over the years,
her treatment regimen included sulfonyl urea combined with met-
formin and voglibose. At the time of follow-up visit, she was pre-
scribed with glimepiride 2 mg + Metformin (500 mg) before
breakfast and was prescribed with glimepiride 1 mg + Metformin
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500 mg + Voglibose 0.2 mg before dinner. Despite this, she had
inadequate glycemic control, her estimated HbA1lc was 9.1%.

Intervention

She was prescribed with add-on therapy of 12.5 mg of alogliptin
twice in a day (total daily dose of 25 mg). CGM was introduced
to her for better understanding of her glycemic patterns. She
agreed for the CGM thus, Free Style Libre Pro 1.0.6 was used.
She was educated on the use of the CGM device, including
sensor placement, calibration, and interpreting the data. She was
provided with a smartphone application to monitor her glucose
levels in real-time and receive alerts for hypo- and hypergly-
cemia. First CGM was done between 16 April 2024-30 April
2024 and second CGM was repeated between 18 May 2024-31
May 2024 (Refer Fig. 1 and Fig. 2). The CGM Time in range
(TIR) was purposefully kept between (80—-140 mg/dL), basically
to understand effect of alogliptin on tight glycemic control,
(Refer Fig. 1-6).
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Outcomes: Glycemic variability and trends

Average blood glucose level, percentage time in target range
(TIR), percentage time above target range (TAR) and percentage
time below target range (TBR) were determined after addition
of alogliptin to the existing antidiabetic treatment regimen.
On the day of initiation of alogliptin, her average glucose was
215 mg/dL, TIR was 10% and TBR was 0% and TAR was 90%,
(Refer Table 1).

The patient was scheduled for follow-up visits every two
weeks for the first three months to monitor her response to
alogliptin. After 4 weeks of add-on treatment with alogliptin and
CGM was done, this time TIR (Time in therapeutic range) was
purposefully kept between 80—-140 mg/dL. Along with Alogliptin
strict diet control with advice on exercise was given. Her estim-
ated HbAlc % was decreased to 6.8% from 9.1%. Her average
blood glucose became 148 mg/dL, Time in target range (TIR)
(80—140 mg/dL) improved to 47% from 10% and Time above
target range reduced from 90% to 50%. There were no symp-
toms of hypoglycemia experience by patient after addition of
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Fig. 1. CGM daily patterns (with ambulatory glucose profile) for 15 days (immediately after add-on treatment with alogliptin) [16 April 2024—

30 April 2024].
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Fig. 2. CGM daily patterns (with ambulatory glucose profile) after 4 weeks of add-on treatment with alogliptin [18 May 2024-31 May 2024].
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Fig. 5. Glucose Pattern Insights for 15 days (immediately after add-on treatment with alogliptin) [16 April 2024-30 April 2024].
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Glucose pattern insights
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Fig. 6. Glucose Pattern Insights for 15 after 4 weeks of add-on treatment with alogliptin [18 May 2024-31 May 2024].

alogliptin though Time below target range (TBR) was increased
by 3%. (refer Table 2, Fig. 3).

Table 1. Average glycemic parameters for 15 days immediately after
addition of alogliptin (16 April 2024-30 April 2024)].

For 15 days

Parameter (Immediately After
Addition of Alogliptin)
Average Glucose (mg/dL) 215
Time in target range (TIR) (80-140 mg/dL) 10%
Time below target range (TBR) 0%
Time above target range (TAR) 90%

Table 2. Average glycemic parameters for 15 days, after 4 weeks of
add on alogliptin (18 May 2024-31 May 2024).

For 15 days
Parameter (After 4 Wee!(s
Treatment with
Add-on Alogliptin)

Average Glucose (mg/dL) 148
Time in target range (TIR) (80—140 mg/dL) 47%
Time below target range (TBR) 3%
Time above target range (TAR) 50%

Discussion

In the present case study, the middle-aged woman with uncon-
trolled T2DM despite treatment with combination of sulfonyl
urea, metformin and voglibose gained good glycemic control

with add-on treatment with alogliptin. There was progressive re-
duction in the glycemic variability. As evident from the CGM
data, her blood glucose levels were in the target range of 80—
140 mg/dL for the increasingly longer proportion of time after
addition of alogliptin. The rationale for selecting alogliptin was
based on its efficacy in reducing HbAlc, low risk of hypogly-
cemia, and suitability for the middle-aged individuals.

HbAlc is considered as a gold standard for monitoring gly-
cemic control in DM; however, it has limited role in assessing
short-term outcomes and day-to-day glucose fluctuations™. CGM
devices can assess short term glycemic variability and may
provide a broad spectrum of additional glucose management met-
rics, like TIR, TBR, TAR and glucose variability[z].

Growing clinical evidence indicates that significant glycemic
variability, particularly when accompanied by hypoglycemia, can
have a harmful effect on the onset and progression of diabetes
complications”!. Postprandial spikes in blood glucose, as well as
hypoglycemic events are considered to be associated for in-
creased CV events in DM. Therapeutic strategies can be directed
towards minimizing glycemic variability for potential prevention
of onset and progression future complications of diabetes'’.

DPP-4 inhibitors have the potential to improve glycemic con-
trol and to reduce glucose fluctuations, by increasing the active
serum GLP-1 and GIP concentrations via glucose-dependent in-
sulin secretion”. The glucose dependent glycemic control exer-
ted by DPP-4 inhibitors also have potential to reduce risk of
severe hypoglycemia in individuals with T2DM"!. Alogliptin is
frequently used in combination with metformin or other antidia-
betic medications, including sulfonylureas and thiazolidinedi-
ones, to enhance glycemic control™.

Studies demonstrate that alogliptin, administered alone or in
combination with other agents, can significantly reduce HbA ¢!,
Alogliptin is generally well tolerated, with a low incidence of hy-
poglycemia and minimal impact on body weight'®..
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Conclusion

The present case study demonstrates that, administration of add-
on alogliptin to existing anti-diabetic drugs in T2DM individual
decreased average blood glucose levels and also reduced wide
glycemic fluctuations as observed from CGM data. There was
improvement in proportion of time spent in target range (80—
140 mg/dL) by 37% from initial 10% to 47% but still tight gly-
cemic control was required and there was 40% reduction in per-
centage time spent above range. There was no documented symp-
tomatic hypoglycaemia during the study period of six weeks.
This data demonstrates that, alogliptin may be an important treat-
ment modality to decrease daily glycemic fluctuations and
HbAlc % in people with T2DM.

Limitations

This case study is based on retrospective, observational data that
may not be generalizable to larger populations. CGM data,
though comprehensive, lack contextual information on lifestyle
factors (diet and exercise) that impact glucose levels. CGM was
started immediately after addition of Alogliptin (no CGM data
available before additional of Alogliptin). Short-term monitoring
may also limit the ability to capture long-term trends. Further
studies with larger sample sizes are warranted to assess the ef-
fects of alogliptin on GV in broader patient populations.

Abbreviations

CGM, Continuous Glucose Monitoring; CV, Cardiovascular;
DM, Diabetes Mellitus; DPP-4, Dipeptidyl Peptidase-4; GV, Gly-
cemic Variability; HbAlc, Glycated Hemoglobin; MACE, Major
Adverse Cardiovascular Events; OADs, Oral Antidiabetic Drugs;
SMBG, Self-Monitoring of Blood Glucose; T2DM, Type-2 Dia-
betes Mellitus; TAR, Time Above Range; TBR, Time Below
Range; TIR, Time in Range.

Ethical approval and consent to participate

Written informed consent has been obtained from the patient(s) to
publish this paper.

Conflict of Interest Statement

Dr. Abhijit Anil Trailokya and Mr. Avinash Talware are associ-
ated with pharmaceutical Industry.

Acknowledgments

The authors wish to thank Dr. Avinash Dongre for their assist-
ance in data compilation.

Authors' contributions

SE supervised and monitored the patient, conceptualized the case
study, and also conducted data analysis. AAT and AT contrib-
uted to data analysis, prepared graphical representations, and
drafted the manuscript. All authors were involved in manuscript
writing, critical review, and final approval of the submitted ver-
sion.

References

[1] Goyal R, Singhal M, Jialal I. Type 2 Diabetes. [Updated 2023 Jun
23]. In: StatPearls [Internet]. StatPearls Publishing: Treasure Island,
USA; 2024. Available from: https://www.ncbi.nlm.nih.gov/books/
NBKS513253/.

[2] Zhou Z, Sun B, Huang S, et al. Glycemic variability: adverse clinical
outcomes and how to improve it?. Cardiovasc Diabetol, 2020, 19: 1-4.

[3] Mo Y, Lu J, Zhou J. Glycemic variability: Measurement, target,
impact on complications of diabetes and does it really matter?. J
Diabetes Investig, 2024, 15(1): 5-14.

[4] Coutinho M, Gerstein HC, Wang Y, et al. The relationship between
glucose and incident cardiovascular events. A metaregression
analysis of published data from 20 studies of 95, 783 individuals
followed for 12. 4 years. Diabetes care, 1999, 22(2): 233-240.

[5] Gilbert MP, Pratley RE. GLP-1 analogs and DPP-4 inhibitors in type
2 diabetes therapy: review of head-to-head clinical trials. Front
Endocrinol, 2020, 11: 178.

[6] Keating GM. Alogliptin: A Review of Its Use in Patients with Type 2
Diabetes Mellitus. Drugs, 2015, 75: 777-796.

[7] White WB, Cannon CP, Heller SR, et al. Alogliptin after acute
coronary syndrome in patients with type 2 diabetes. New Engl J Med,
2013, 369(14): 1327-1335.

Diseases & Research, 2025, vol. 5: 167-171 171


https://www.ncbi.nlm.nih.gov/books/NBK513253/
https://www.ncbi.nlm.nih.gov/books/NBK513253/
https://doi.org/10.1186/s12933-019-0977-z
https://doi.org/10.1111/jdi.14112
https://doi.org/10.1111/jdi.14112
https://doi.org/10.2337/diacare.22.2.233
https://doi.org/10.3389/fendo.2020.00178
https://doi.org/10.3389/fendo.2020.00178
https://doi.org/10.1007/s40265-015-0385-y
https://doi.org/10.1056/NEJMoa1305889

	Introduction
	Alogliptin in T2DM
	Case presentation
	Patient demographics
	Medical history
	Intervention
	Outcomes: Glycemic variability and trends

	Discussion
	Conclusion
	Limitations
	Abbreviations
	Ethical approval and consent to participate
	Conflict of Interest Statement
	Acknowledgments
	Authors' contributions
	References

