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Background: Chinese patients with type 2 diabetes mellitus (T2DM) often initiate insulin therapy in the hospital, requiring rapid
glycemic control and simplified post-discharge plans. Few clinical studies have focused on the transition protocols for continuous
subcutaneous insulin infusion (CSII).

Objective: To evaluate the efficacy, safety, and patient satisfaction of transitioning from CSII to three treatment regimens: insulin
degludec (IDeg), insulin degludec/insulin aspart (IDegAsp), or insulin degludec and liraglutide (IDegLira).

Methods: Clinical information and continuous glucose monitoring (CGM) data were retrospectively collected from 171 patients in
a single center. Patient satisfaction and quality of life were assessed using standardized questionnaires in a three-month follow-up.
Results: After transition, mean glucose (MG) and glucose management indicator (GMI) decreased, while time in range (TIR)
increased significantly. Coefficient of variation (CV) and time above range (TAR) decreased. Time below range (TBR) was unchanged
in IDegAsp and [DegLira groups but slightly increased in the IDeg group (0.60% [0.00%, 1.60%] vs 1.10% [0.00%, 3.40%], P =
0.003). IDegAsp and IDegLira groups showed higher TIR and lower MG, GMI, CV, TAR, and TBR. 64.3% of IDegLira patients
required one or fewer additional medications. Patient satisfaction was highest in the IDegLira group, with hypoglycemia avoidance,
better weight management, fatigue prevention and less anxiety.

Conclusion: All three regimens enabled a smooth transition after CSII therapy. IDegAsp and IDegLira demonstrated superior
glycemic control and reduced variability compared to IDeg. IDegLira was more convenient and associated with higher patient
satisfaction.

Keywords: type 2 diabetes mellitus, insulin degludec, insulin degludec/insulin aspart, insulin degludec and liraglutide, continuous
glucose monitoring

Introduction

Type 2 diabetes mellitus (T2DM) represents a significant public health concern. Basal insulin, a cornerstone in the
management of T2DM, plays a crucial role in achieving glycemic control. The effectiveness of basal insulin is modulated
by factors such as B-cell function, dietary habits, body weight, and the presence of complications.

https://doi.org/10.2147/DMS0.S557994 Diabetes, Metabolic Syndrome and Obesity 2026:19 557994 |
Received: 15 August 2025 © 2026 Dong et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
Accepted: 17 December 2025 A and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creati g/l /by-nc/4.0/). By accessing the work
Published: 13 January 2026 you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press lelted provided the work is properly attributed. For

permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0009-0000-4677-8713
http://orcid.org/0000-0002-7545-7043
http://orcid.org/0000-0003-0701-2998
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Dong et al

Notably, there is a marked difference in the initiation of insulin therapy between Chinese patients and those in Europe
and America; a substantially higher proportion of Chinese patients commence insulin therapy during hospitalization.'>
During the limited duration of hospital stays, three primary objectives must be accomplished. Firstly, the rapid correction
of hyperglycemia followed by the development of a regimen tailored to the individual’s glucose profile. Secondly, the
stabilization of blood glucose levels during the transition from intensive insulin therapy to antidiabetic regimen after
discharge, with a particular focus on minimizing the incidence of hypoglycemia. Thirdly, the simplification of the
treatment regimen while ensuring its efficacy, which is vital for enhancing patient adherence post-discharge.

Another prominent characteristic of Chinese patients with T2DM initiating insulin therapy is the early dysfunction of 8-
cells and deficiencies in early-phase insulin secretion, which contribute to more pronounced postprandial hyperglycemia.®~
Monotherapy with basal insulin may be insufficient for achieving comprehensive glycemic control. In recent years, novel
therapeutic options have emerged, including premixed insulin formulations with second-generation insulin analogs and
rapid-acting insulin analogs, as well as combination formulations of basal insulin and glucagon-like peptide-1 receptor
agonists (GLP-1RA).® Premixed insulin, noted for its rapid onset and prolonged duration of action, is particularly effective
for postprandial glycemic control. In contrast, GLP-1RA offer additional advantages such as glycemic reduction, weight loss,
and a low risk of hypoglycemia, thereby presenting a novel strategy for the management of T2DM. A prominent example of
premixed insulin is insulin degludec/insulin aspart (IDegAsp), which, with once or twice daily administration, provides both
mealtime coverage and comprehensive 24-hour basal coverage, and is frequently prescribed.” ' An exemplary combination
of basal insulin and GLP-1RA is insulin degludec and liraglutide (IDegLira), which enhances glycemic control by reducing
fasting blood sugar (FBS) and postprandial glucose without increasing the risk of hypoglycemia or weight gain. Moreover,
this formulation has demonstrated cardiovascular benefits.'''?

This single-center retrospective clinical study aims to compare the glycemic control among three insulin or
combination formulations containing insulin degludec (IDeg) - IDeg, IDegAsp, and IDegLira in hospitalized Chinese
patients with T2DM. In contrast to previous research, which primarily focuses on the long-term efficacy and safety of
various antihyperglycemic agents, this study emphasizes on the insulin initiation regimens and the transition at discharge
for hospitalized patients.'®'*"'* Furthermore, the study utilizes continuous glucose monitoring (CGM) to provide
a comprehensive assessment of glycemic profiles, with a particular attention on the risk of hypoglycemia.
Additionally, it examines the convenience of medication use and patient compliance based on the drug combination
regimen at discharge.

Methods
Study Design and Participants

In this retrospective, single-center study, we recruited inpatients admitted to the Department of Endocrinology and
Metabolism of the First Affiliated Hospital of Xi’an Jiaotong University from June 1, 2023 to June 30, 2024. Our study
was conducted in accordance with the ethical standards of the Declaration of Helsinki and was approved by the Ethics
Committee of the First Affiliated Hospital of Xi’an Jiaotong University (Approval No. XJTU1AF2023LSK-458). The
Ethics Committee exempted the study from obtaining informed consent since it did not include any interventions
affecting treatment.

Patients who met the following criteria were included in the current study: 1) aged >18 years with the diagnosis of
T2DM,; 2) patients on continuous subcutaneous insulin infusion (CSII) therapy were switched to regimens based on IDeg,
IDegAsp, or IDegLira, with equivalent conversion of basal insulin components and insulin pump basal rates, and utilized
the CGM device. The exclusion criteria were as follows: 1) patients receiving systemic corticosteroids or other
medication affected glucose level; 2) patients with malignant tumors or a history of malignant tumors; 3) patients with
severe infections or Cushing’s syndrome, and other conditions that affect blood glucose levels; and 4) incomplete clinical
or CGM data.

In this retrospective study, the allocation to the three IDeg-based regimens was determined by standardized clinical
decision-making during the patient’s hospitalization. After achieving initial glycemic control with CSII, physicians selected
the most appropriate regimen for each patient based on an evaluation of individual clinical characteristics. Decision-making
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factors included, but were not limited to, body mass index (BMI) and the presence of complications or comorbidities—
notably, the presence of atherosclerotic cardiovascular disease was a consideration for selecting the GLP-1RA-containing
regimen (IDegLira). An equivalent basal dose conversion (whereby the daily basal insulin dose from the pump was directly
used as the starting dose for the degludec component) was conducted in all three IDeg-based regimens. '

Data Source and CGM Parameters

Comprehensive data, including demographic characteristics, clinical features, laboratory parameters, anti-diabetic treat-
ment with either insulin or other anti-diabetic drugs, existing complications and comorbidities, and CGM data, were
collected. CGM data was obtained through the Sibionics Dynamic Blood Glucose Monitor, which generating a daily
record of 288 continuous sensor values.

Glycemic variability metrics derived from CGM included mean glucose (MQG), glucose management indicator
(GMI), standard deviation (SD) and coefficient of variation (CV), time in range (TIR), time above range (TAR),
time below range (TBR), time in tight range (TITR), low blood glucose index (LBGI), and high blood glucose
index (HBGI), and the mean of daily differences (MODD). The definitions of the percentages of time spent in
different ranges of glucose and the calculations of the glycemia risk index are detailed as follows: TIR:
3.9-10.0 mmol/L, TAR: > 10.0 mmol/L, TBR: < 3.9 mmol/L, TITR: 3.9-7.8 mmol/L. The calculation of these
parameters are based on the international guidelines and consensus regarding CGM.'®!®

Follow-Up Post-Discharge

The data were collected from patients via a telephone follow-up call, which was conducted three months after
discharge as a clinical routine using the Treatment Related Impact Measures-Diabetes (TRIM-D) and the 12-item
Short Form Health Survey version 2 (SF-12 v2). TRIM-D consists of 28 items measured on a 5-point scale with
higher scores indicating greater satisfaction with diabetes treatment. Besides an overall score, TRIM-D items
consist of five domains of impact: Treatment Burden, Daily Life, Diabetes Management, Compliance, and
Psychological Health.'"” The SF-12 is a shortened version of the 36-item Short Form Health Survey, two
component scores are measured, namely the general health, physical functioning, role limitations due to physical
problems, bodily pain, role limitations due to emotional problems, mental health, vitality, social functioning,
physical summary component score and the mental component summary score; the items cover eight scales

designed to assess various aspects of quality of life in the general population.”®

Sample Size Consideration

Although a formal a priori power calculation was not performed for this retrospective study, we conducted a post
hoc estimation to assess the robustness of our sample size. This estimation was based on the TIR data from
a previous randomized trial comparing IDegAsp and IDegLira, which reported a mean TIR difference of 10.0%
with a standard deviation of 15.0%.° Using these parameters (a = 0.05, power = 80%) for a three-arm ANOVA, the
estimated total sample size required was 144 participants. Our final cohort of 171 participants exceeds this

conservative estimate.

Statistical Analysis

Statistical analysis was performed using SPSS 26.0 software. For normally distributed continuous variables, means +
standard deviations x £ SD, were reported, with between-group comparisons assessed via ¢-tests for two groups and one-
way ANOVA for multiple groups. Non-normally distributed data were presented as medians with interquartile ranges [M
(Q1, Q3)], and analyzed using non-parametric methods. Percentages were used for categorical data, with group
differences evaluated by Pearson’s * test. Statistical significance was set at P < 0.05.
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Results

Demographics and Clinical Characteristics of the Patients

As demonstrated in Table 1, a total of 171 patients were enrolled in the study, with 55 (32.2%) switched to the anti-
diabetic regimen based on IDeg, 60 (35.1%) in the IDegAsp group, and 56 (32.7%) in the IDegLira group after CSII. At
baseline, the cohort had a mean age of 53.07 years, with 72.51% being male. The mean BMI was recorded at 24.84 kg/
m?, the mean HbAlc was 10.34%, and the median duration of diabetes was 5 years. The majority of patients were
previously managed with oral anti-diabetic drugs or insulin. No significant differences were observed among the three
groups concerning age, gender, duration of diabetes, HbAlc levels, diabetic kidney disease, and pre-hospital anti-diabetic
regimens, facilitating a focused comparison of treatment effects. And patients in the IDegLira group exhibited
a significantly greater BMI (IDeg: 24.18 + 3.13; IDegAsp: 24.74 + 2.84; IDegLira: 25.57 + 2.52; P = 0.040) and
a higher prevalence of diabetic peripheral vascular disease (IDeg: 72.7%; IDegAsp: 55.0%; IDegLira: 94.6%; P < 0.001)
and fatty liver disease (IDeg: 23.6%; IDegAsp: 15.0%; IDegLira: 39.3%; P = 0.010) compared to the other two groups.

Table | Baseline Characteristics of the Participants

Items IDeg (n = 55) IDegAsp (n = 60) | IDegLira (n = 56) P
Gender 0.594
Male 40 (72.7%) 41 (68.3%) 43 (76.8%)

Female 15 (27.3%) 19 31.7%) 13 (23.2%)

Age (years) 50.38 + 15.24 53.67 £ 11.94 55.07 + 9.48 0.158
BMI 24.18 £ 3.13 2474 £ 2.84 25.57 £2.52 0.040%*
Duration (months) 60.00 (5.00,144.00) | 54.00 (6.00,129.00) | 78.00 (15.00,144.00) 0.706
HbAlc (%) 10.73 £ 1.19 10.12 + 1.68 10.24 + 1.63 0.106
Diabetic nephropathy 20 (36.4%) 15 (25.0%) 12 (21.4%) 0.183
Diabetic retinopathy 12 (21.8%) 9 (15.0%) 6 (10.7%) 0.270
Diabetic peripheral 40 (72.7%) 33 (55.0%) 53 (94.6%) 0.000%**
vascular disease

Diabetic peripheral neuropathy 26 (47.3%) 34 (56.7%) 26 (46.4%) 0.470
Diabetic foot 3 (5.5%) 0 (0%) 0 (0%) 0.032%
Medication regimen before hospitalization 0.722
None 14 (25.5%) 14 (23.3%) 12 (21.4%)

OADs 26 (47.27%) 23 (38.3%) 21 (37.5%)

Insulin£OADs 15 (27.27%) 20 (33.3%) 22 (39.3%)
GLPI-RA+OADs 0 (0%) 2 (3.3%) I (1.8%)

Insulin +GLP1-RA+OADs 0 (0%) I (1.7%) 0 (0%)

Number of medications before 0.837
0 14 (25.5%) 14 (23.3%) 12 (21.4%)

| 15 (27.3%) 16 (26.7%) 18 (32.1%)

2 19 (34.5%) 20 (33.3%) 14 (25.0%)

3 and more 7 (12.7%) 10 (16.7%) 12 (21.4%)

Hypertension 12 (21.8%) 14 (23.3%) 13 (23.2%) 0.978
Coronary heart disease 3 (5.5%) 2 (3.3%) 5 (8.9%) 0.434
Fatty liver disease 13 (23.6%) 9 (15.0%) 22 (39.3%) 0.010%
Family history of T2DM 12 (21.8%) Il (18.3%) 12 (21.4%) 0.878
Smoking 17 (30.9%) 23 (38.3%) 18 (32.1%) 0.663
Drinking 8 (14.5%) 17 (28.3%) 9 (l16.1%) 0.123

Note: *P < 0.05, ***P < 0.001.
Abbreviations: IDeg, insulin degludec, IDegAsp, insulin degludec/insulin aspart; IDeglLira, insulin degludec and liraglutide; BMI, body mass index;
OADs, oral anti-diabetic drugs; GLP-1RA, glucagon-like peptide-| receptor agonist.
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Transition From CSII to IDeg, IDegAsp or IDeglira

As a clinical study on the transition from CSII to alternative insulin regimens, the evaluation of therapeutic efficacy and
safety was conducted in a two-step process. The first step was to assess whether a smooth transition could be achieved,
and the second step was to compare the merits of the three post-transition regimens. For each comparison, we assessed
overall glucose control, glycemic variability, and the associated risks of hyperglycemia and hypoglycemia. To ensure
a thorough evaluation of glycemic control, CGM was utilized, with the CGM parameters detailed in Table 2.

Post-transition, we observed advantages in overall glucose control indicators, including GMI and MG decreased, as well as
TIR and TITR increased in all three groups. The IDegLira group exhibited the lowest GMI (P < 0.001) and MG (P < 0.001),
followed by the IDegAsp group, with the IDeg group showing the highest values, while the TIR (P <0.001) and TITR (P <0.001)
trends were opposite. Both IDegAsp and IDegLira groups met the internationally recommended target.'®

Furthermore, indicators for assessing glycemic variability also decreased, such as the CV and SD. The parameters for
inter-day variation including MODD and the CV of FBS (CVggs) decreased post-transition compared to pre-transition
levels. Further analysis showed that CV gayiime (06:00-23:59) and CV ighyime (00:00-05:59) decreased in all three groups,
although the decrease in CVy;gnime in the IDeg group was not statistically significant. The CV for all three groups post-
transition adhered to the targets set by the Chinese guidelines and consensus statements (33%).%'** The IDegLira group
demonstrated the lowest CV values for both daytime and nighttime, followed by the IDegAsp group, while the IDeg
group exhibited the highest values. Meanwhile, both MODD and CVgpg exhibited a decline post-transition, with the
lowest values in the IDegLira group and the highest in the IDeg group. However, a statistically significant difference was
observed only in MODD post-transition.

As the risk for hyper-and hypoglycemia is concerned, the TAR and HBGI decreased across all three groups. Notably,
the TBR (0.60% [0.00%, 1.60%] vs 1.10% [0.00%, 3.40%], P = 0.003) increased after transitioning to IDeg, but
remained within the safe threshold of less than 4%. No significant changes were observed in the other two groups. For
each group, no significant difference was observed in the LBGI when comparing post-transition values to those during
the CSII period. The IDegLira group exhibited the lowest TAR (P < 0.001), HBGI (P < 0.001), TBR (P = 0.001) and
LBGI (P < 0.001), followed by the IDegAsp group, with the IDeg group showing the highest values.

Nocturnal Hypoglycemia

The concern about hypoglycemia frequently leads to apprehension among both patients and healthcare providers
regarding the administration of basal insulin. Consequently, we conducted a further assessment of nocturnal hypoglyce-
mia basal insulin-based treatment regimens post-transition. A total of 18 hypoglycemia events (< 3.9 mmol/L for > 15
consecutive minutes) was detected, with 8/55 in the IDeg group, 7/60 in the IDegAsp group, and 3/56 in the IDegLira
group. Specifically, nocturnal blood glucose levels below 3.9 mmol/L and 3.0 mmol/L, as detected by CGM, were
observed in 6 (10.9%) and 2 (3.6%) patients in the IDeg group, 4 (6.7%) and 3 (5.0%) in the IDegAsp group, and 2
(3.6%) and 1 (1.8%) in the IDegLira group, respectively. However, subsequent verification using fingerstick blood
glucose measurements revealed that none of these patients exhibited levels below 3.9 mmol/L. This discrepancy suggests
that CGM readings may have overestimated the incidence of nocturnal hypoglycemia.

The analysis of nocturnal nadir glucose levels revealed distinct patterns among the treatment groups, as illustrated in
Figure 1. In the IDeg group, the highest proportion of the nadir occurred later than the conventional 03:00, indicating
a delayed onset of the lowest glucose levels. In contrast, the highest proportion of the nadirs in the IDegAsp and IDegLira
groups were more uniformly distributed throughout the night. Across all three groups, fewer than 10% of patients exhibited
a nadir in nocturnal blood glucose around 03:00. Specifically, 4.0%, 6.7% and 4.7% of the nadir glucose were observed
between 02:45 and 03:15 in the IDeg, IDegAsp, and IDegLira groups, respectively. Notably, the distribution of nocturnal
glucose nadirs exhibited an upward trend in the IDeg group, with 62.0% the nadirs occurring after 03:00. In the IDegAsp
and IDegLira groups, 50.8% and 48.4% of the nadirs, respectively, were observed after 03:00.

Combined Anti-Diabetic Regimens
The simplicity of the antidiabetic medication is essential for enhancing patient adherence. As depicted in Figure 2, we
assessed the antidiabetic regimens prescribed at hospital discharge. Seventy-three percent of patients in the IDeg group and
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Table 2 Comparison of CGM Parameters During CSIl Period and After Transition

Items IDeg IDegAsp IDegLira After Transitions
csll IDeg P csll IDegAsp P csll IDeglLira P P

GMI (%) 780 £ .17 7.1 £1.04 0.000%** 7.14 £ 0.62 6.53 + 0.69 0.000%** 7.27 + 0.64 6.53 + 0.47 0.000%** 0.001**
MG (mmol/L) 1042 + 271 882 + 243 0.000%** 890 + |.43 748 + 1.59 0.000%** 9.20 £ 1.49 748 + 1.10 0.000%** 0.001**
CV (%) 3449 + 645 31.24 + 7.46 0.001** 35.33 + 6.68 2892 + 5.56 0.000%** 32.20 + 6.67 26.52 + 5.35 0.000%** 0.001**
SD (mmol/L) 3.57 + 1.00 2.76 + 0.96 0.000%** 3.14+0.72 2.18 + 0.67 0.000%** 2.96 +0.72 1.99 + 0.52 0.000%** 0.000%**
%TIR (3.9-10.0 mmol/L) 5295 +21.44 67.75 + 22.46 0.000%** 67.02 + 16.00 81.81 £ 16.72 0.000%** 65.41 + 16.37 85.49 £ 10.96 | 0.000%+* 0.000%**
%TAR (>10.0 mmol/L) 4573 £ 22.14 30.09 + 22.61 0.000%** 3143 + 1594 16.04 + 17.38 0.000%** 33.79 £ 17.02 1351 £ 11.42 | 0.000%+* 0.000%**
%TBR (<3.9 mmol/L) 0.60 (0.00,1.60) | 1.10(0.00,3.40) | 0.003** | 0.75 (0.10,2.20) | 1.00 (0.20,3.18) 0.111 0.10 (0.00,0.73) | 0.3 (0.00,0.60) 0.424 0.001**
%TITR (3.9-7.8 mmol/L) 32.70 + 20.40 47.24 + 23.78 0.000%** 45.78 + 18.35 63.43 +22.14 0.000%** 41.55 £ 20.05 63.49 £ 1894 | 0.000%+* 0.000%**
TIR- TITR (%) 20.25 + 8.00 20.51 + 10.61 0.847 21.25 + 8.69 18.38 + 10.52 0.067 23.86 + 7.59 22.00 £ |1.12 0.154 0.192
LBGI 229 + 285 227 + 1.74 0.928 1.97 £ 1.32 2.00 + 0.94 0.835 1.39 £ 119 1.26 + 0.86 0.351 0.000%**
HBGI 13.88 + 8.84 9.08 + 7.63 0.000%%* 9.56 + 3.96 531 +3.93 0.000%** 9.27 £ 3.92 438 £2.19 0.000%** 0.000%**
MODD (mmol/L) 3.30 + 1.09 2.56 + 1.05 0.000%** 2.69 + 0.87 1.99 + 0.63 0.000%** 2.71 £0.76 1.70 £ 0.50 0.000%** 0.000%**
MEAN ighecime (Mmol/L) 9.07 £ 2.20 7.87 +2.78 0.000%** 761 +182 6.36 + 1.58 0.000%** 797 £ 1.53 641 +1.02 0.000%** 0.000%**
MEAN g,y time(mmol/L) 10.56 + 2.21 9.13+242 0.000%** 934+ 142 781 + 1.68 0.000%** 9.59 + 1.47 784+ 1.18 0.000%** 0.000%**
CVhighttime (%) 27.99 + 11.57 24.89 + 10.85 0.129 27.03 £ 9.75 21.87 £ 756 0.001** 25.79 + 845 17.96 + 5.23 0.000%** 0.000%**
CVdaytime (%) 34.25 + 6.58 30.58 + 6.99 0.000%** 34.61 + 636 2792 £ 5.17 0.000%** 31.74 + 6.56 26.25 + 474 0.000%** 0.001**
CVegs (%) 4032 £ 17.16 26.55 + 14.75 0.000%** 4532 + 16.70 25.03 + 12.14 0.000%** 30.99 + 13.32 2221 £ 10.11 | 0.000%* 0.192

Notes: **P < 0.01, ***P < 0.001.

Abbreviations: CGM, continuous glucose monitoring; CSll, continuous subcutaneous insulin infusion; IDeg, insulin degludec; IDegAsp, insulin degludec/insulin aspart; IDeglira, insulin degludec and liraglutide; GMI, glucose management
indicator; MG, mean glucose; CV, coefficient of variation; SD, standard deviation; TIR, time in range; TAR, time above range; TBR, time below range; TITR, time in tight range; LBGI, low blood glucose index; HBGI, high blood glucose
index; MODD, mean of daily difference; MEANjghccime, mean glucose from 00:00 to 05:59; MEAN g,ycime, Mean glucose from 06:00 to 23:59; CV igheeimer coefficient of variation from 00:00 to 05:59; CVgaycime, coefficient of variation from
06:00 to 23:59; CVggs, coefficient of variation of fasting blood sugar.
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Figure | Distribution of nadir of nocturnal blood glucose.
Abbreviations: |Deg, insulin degludec; IDegAsp, insulin degludec/insulin aspart; IDeglira, insulin degludec and liraglutide.

86.7% in the IDegAsp group required a combination of two or more antidiabetic drugs, while 64.3% patients in the
IDegLira group required a combination of only one or less. Moreover, 76.4% and 38.3% of patients in the IDeg and
IDegAsp groups, respectively, required the co-administration of rapid-acting insulin, and none in the IDegLira group. There

was a significant difference in the utilization of other anti-diabetic drugs among the three treatment groups (P < 0.001).

Compliance and HRQOL

The TRIM-D was developed as a disease-specific patient-reported outcomes measure to evaluate the impact of diabetes
treatment for both type 1 and type 2 diabetes, encompassing a wide range of pharmacological treatments and delivery
methods.”® The SF-12, a generic and well-established health-related quality of life (HRQOL) measure that has been
commonly used in both general populations and various patient cohorts.**

Among the participants, 113 (66.1%) patients completed the TRIM-D questionnaire, while 107 (62.6%) patients
completed the SF-12 v2 (Table 3). Notably, the IDegLira regimen was the most satisfactory to patients, particularly in
terms of reducing hypoglycemia (P < 0.01), managing weight (P < 0.001), and enhancing vitality (P < 0.001).
Additionally, patients receiving IDeg reported higher levels of nervousness and anxiety, whereas those in the IDegLira
group reported the lowest incidence of these psychological symptoms. Analysis of the results of HRQOL (Table 3)
indicated that patients in the IDegAsp group exhibited superior performance in terms of social functioning (P < 0.05).
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IDegLira 54% 58.9% 35.7% IDegLira 54% 94.6%
IDegAsp 1J1%11.7% 41.7% 45.0% [DegAsp 17% 38.3% 30.0% 21.7% 8.3%
IDeg 18% 25.5% 34.5% 382% IDeg 18% 14.5% 61.8% 7.3% 145%
1 1 1 1 ] 1 1 1 1 ]
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0 1 2 3 and more No addition OADs Insulin=OADs GLP-1RA=OADs Insulin+GLP-1RA+OADs

Figure 2 Comparison of combined medications at the time of hospital discharge. (A) Number of combined medications. (B) Combined medication regimens.
Abbreviations: IDeg, insulin degludec; IDegAsp, insulin degludec/insulin aspart; IDeglira, insulin degludec and liraglutide; OADs, oral anti-diabetic drugs; GLP-1RA,
glucagon-like peptide-| receptor agonist.

Discussion
While the long-term efficacy and safety of insulin therapies are well-established, the clinical strategies for managing the
transition to outpatient regimens remain poorly defined. Our research specifically targets this evidence gap by evaluating
outcomes in the immediate post-discharge phase, a period of high vulnerability, with the goal of optimizing care
continuity. To augment the efficacy of intensive therapy, we selected patients who received CSII for intensive insulin
therapy. Given the pronounced postprandial hyperglycemia characteristic of Chinese T2DM patients, we opted for three
treatment regimens: IDeg, IDegAsp, and IDegLira. Our retrospective study yielded three primary findings: First, all three
regimens enabled a smooth transition after CSII therapy. Second, IDegAsp and IDeglLira demonstrated superior glucose
control, reduced intra- and inter-day glycemic variability, and a lower risk of hypoglycemia compared to IDeg. Third,
patients in the IDegLira group exhibited the highest satisfaction to the post-discharge treatment regimen, which can be
attributed to the simplification of the treatment regimen.

At baseline, most variables exhibited no statistically significant differences, while the IDegLira group exhibited
a higher prevalence of diabetic peripheral vascular disease and elevated BMI, indicating a prioritization of treatment
choices for cardiovascular and weight-related benefits, which aligns with current clinical guidelines that consider the

Table 3 The Results of TRIM-D and SF-12 V2 at 3-Month Follow-Up

Items IDeg (n=35) | IDegAsp (n=42) | IDegLira (n=36) P
TRIM-D

TRIM-Diabetes TOTAL SCORE 63.44 £ 9.85 66.35 + 14.50 68.23 £ 6.67 0.343
Treatment Burden 65.83 £ 19.20 66.87 + 21.66 70.60 + 10.49 0.697
The ease and convenience of your medication 3.66 + 1.08 3.71 £ 1.04 3.94 £ 047 0.216
Carry your medication and supplies around with you 3.63 £0.94 3.67 £ 1.03 3.89 £ 046 0.218
Store your medication 3.69 £ 0.90 371 £0.97 3.89 £ 0.62 0.547
Take your medication at the right time 371 £ 1.13 3.60 = I.11 3.97 £ 045 0.090
Prepare your medication for use 3.66 £ 1.06 3.76 £ 0.73 3.64 £ 0.87 0.800
Monitor your blood sugar as often as necessary 346 £ 1.27 3.60 £ 0.99 3.61 £087 0.792

(Continued)
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Table 3 (Continued).

Items IDeg (n=35) IDegAsp (n=42) | IDeglLira (n=36) P
Daily Life 63.57 £ 13.09 63.69 £ 17.00 65.56 + 9.01 0.785
Meal time planning 3.46 £ 0.74 3.45 + 0.86 3.53 £ 0.56 0.886
Social activities 3.29 + 0.96 3.40 £ 0.99 4.50 £+ 0.65 0.595
Do you have to limit your daily activities? 3.51 £0.70 345 £ 092 344 £0.73 0.921
Do you accomplish less than you would like to? 3.60 = 0.69 3.50 = 1.06 3.69 £ 0.62 0.591
Do you feel tension in your relationships with friends or family? 3.86 £ 0.36 3.93 £0.26 3.94£0.23 0.473
Diabetes Management 62.86 * 19.64 72.14 £ 12.69 75.56 * 9.98 0.005**
Help you control your diabetes 3.66 £ 1.00 3.98 £ 0.56 3.82 £ 0.86 0.218
Help you avoid high blood sugar (hyperglycemia) 3.60 + 0.88 4.00 + 0.54 3.94 + 0.89 0.072
Help you avoid low blood sugar (hypoglycemia) 3.66 = 1.00 3.90 £ 0.73 422 + 042 0.003**
Help you manage your weight 323 +£097 3.76 £ 0.66 4.06 £ 0.23 0.000%#*
Help you prevent feeling tired or a lack of energy 343 £0.88 3.79 £ 0.61 4.08 + 0.28 0.000%**
Compliance 53.75 + 20.46 54.76 £ 29.73 53.82 £ 18.50 0.982
Miss a dose 303 +1.36 3.12 £ 1.43 301 £ 1.41 0.955
Delay or postpone taking your medication 3.03 % I1.10 3.07 £ 1.40 297 £ 0.77 0.997
Take your medication at a different time than prescribed 3.06 + 1.03 3.07 +1.26 3.06 + 0.83 0.991
Worry that you forgot to take/or missed your last dose of medication 349 £ 0.74 350 £ I.13 3.47 £ 0.77 0.992
Psychological Health 66.79 = 10.23 69.79 + 13.05 70.75 + 4.79 0.233
Depressed 3.66 + 0.68 3.71 £ 0.86 3.86 + 0.35 0.232
Worried that the medication is not helping to slow down or 3.54 + 06l 3.81 £ 045 3.75 £ 0.50 0.109
prevent complications from my diabetes

Nervous or anxious 3.60 £ 0.74 3.83 £ 0.66 397 £0.17 0.028*
Worried about my blood sugar control 3.60 £ 0.65 3.81 £ 045 3.67 £ 0.53 0.215
Unhealthy 3.83 £ 045 3.83 £ 0.66 3.83 £ 045 0.999
Angry 3.80 + 0.47 3.88 + 0.63 3.94 £ 0.23 0.456
Worried about side effects from my medication 3.60 + 0.98 3.88 + 0.50 3.78 £ 0.59 0.289
Feel embarrassed or awkward when taking your medication 3.74 £ 0.56 3.57 £ 1.02 3.83 £ 045 0.309
SF-12 v2

GH 4321 £735 42.77 + 5.04 4402 £ 5.17 0.659
PF 53.42 £ 7.86 56.09 + 1.77 55.61 +2.62 0.149
RP 54.20 + 7.67 56.17 £ 3.62 55.75 £ 2.23 0.407
BP 55.47 £ 553 57.22 £ 1.50 57.10 £ 1.86 0.240
RE 41.94 £ 10.84 39.59 + 6.36 3837 +2.12 0.125
MH 54.12 £ 8.93 53.28 £ 426 5235 +£277 0.370
vT 56.51 £ 8.11 56.93 £ 6.98 58.14 + 3.22 0.422
SF 51.03 £ 10.70 56.13 £2.08 53.89 + 6.47 0.013*
PCS 50.84 £ 7.10 53.76 £ 2.12 54.23 + 2.69 0.056
MCS 46.41 * 6.63 45.44 + 4.05 44.29 + 2.51 0.135

Notes: *P < 0.05, **P < 0.01, ***P < 0.001.

Abbreviations: TRIM-D, Treatment Related Impact Measures-Diabetes; IDeg, insulin degludec; IDegAsp, insulin degludec/insulin aspart; IDeglira, insulin degludec and
liraglutide. SF-12 v2, the 12-item Short Form Health Survey version 2; GH, general health; PF, physical functioning; RP, role limitations due to physical problems; BP, bodily
pain; RE, role limitations due to emotional problems; MH, mental health; VT, vitality; SF, social functioning; PCS, physical summary component score; MCS, the mental

component summary score.

complex risks associated to T2DM.>>® Specifically, the elevated BMI and diabetic peripheral vascular disease may be

linked to an increased risk of fatty liver disease, highlighting the complex interplay between diabetes mellitus and

metabolic dysfunction-associated fatty liver disease, Sun’s research further corroborates this by identifying an increased

risk of vascular complications in patients with T2DM and fatty liver disease.
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Evaluation was conducted from both objective glycemic indices and patient perspectives. Glycemic assessment was
performed in a two-step strategy. First, we evaluated whether the three treatment regimens could achieve a smooth transition.
The evaluation was conducted from three aspects: 1) Overall glycemic control: After regimen conversion, GMI and MG
significantly decreased in all three groups, corresponding to significant increases in TIR and TITR. Notably, TIR in the IDegAsp
and IDegLira groups even reached the long-term control targets recommended by Chinese guidelines for general T2DM
patients.”* Considering that most inpatients had not yet resolved hyperglycemic toxicity, and some patients had more relaxed
glycemic control targets due to advanced age or high risk, these results further confirmed the effective blood glucose control of
the three regimens. 2) Glycemic variability: After regimen conversion, the overall glycemic variability (CV gaytime, CVnighttimes
CV) and inter-day glycemic variability (CVygs, MODD) in all three groups, except for CVyighime in the IDeg group, further
decreased compared with the CSII period. Specifically, CV pigniime and CVeps these two parameters which were more related
with basal insulin, remained stable after transition in the IDeg group and significantly decreased in the IDegAsp and IDegLira
groups, indicated a high therapeutic predictability. 3) Risks of hyperglycemia and hypoglycemia: After regimen conversion, TAR
and HBGI, representing the risk of hyperglycemia, further decreased in all three groups. TBR increased in the IDeg group, likely
due to the increased risk of hypoglycemia associated with multiple daily injections (MDI) with rapid-acting insulin in most
patients in this group. However, compared with the CSII period, LBGI, reflecting both the duration and intensity of hypogly-
cemia, showed no statistical difference, indicating no increased risk of severe hypoglycemia. In the IDegAsp and IDegLira
groups, there were no statistical differences in TBR and LBGI before and after regimen conversion, indicating a safer and
smoother transition for these two regimens. Moreover, the changes in TBR after regimen conversion in all three groups also
suggested that the increase in TIR was mainly attributed to the reduction in TAR, that is, further improvement of hyperglycemia.
The above results indicate that after initial stabilization of blood glucose through CSII, all three regimens could achieve effective
blood glucose control and a smooth transition, especially the IDegAsp and IDegLira regimens.

Subsequently, a comparative analysis was conducted among the three groups, focusing on three key dimensions:
overall glycemic control, glycemic variability, and the risks of hyperglycemia and hypoglycemia. In terms of overall
glycemic control, the IDegLira and IDegAsp groups exhibited comparable levels of GMI, MG, and TIR, which were
significantly superior to those observed in the [Deg group. This superiority in glycemic control is likely attributable to the
effective postprandial glucose management achieved by both IDegLira and IDegAsp, aligning with the findings of
Kawaguchi et al, who reported delayed postprandial insulin secretion in Chinese patients with T2DM.® This also
elucidates the observed superiority of the IDegLira and IDegAsp groups in terms of overall and daytime glycemic
variability compared to the IDeg group. The nighttime CV was likewise more favorable in the IDegLira and IDegAsp
groups than in the IDeg group, likely due to the carryover effect of postprandial glucose fluctuations into the nocturnal
period, which may influence the temporary adjustment of pre-sleep insulin doses. Furthermore, both MODD and CVgpgs,
which are indicators of daytime glycemic variability, were found to be lowest in the IDegLira group, followed by the
IDegAsp group, and highest in the IDeg group. The results of TAR and HBGI indicated that the IDegAsp and IDegLira
groups demonstrated better performance in controlling hyperglycemia compared to the IDeg group. Conversely, the
results of TBR and LBGI revealed that the IDegAsp and IDegLira groups had a lower risk of hypoglycemia than the
IDeg group. This difference is likely due to the higher insulin doses and more frequent MDI regimens used in the IDeg
group, which are associated with an increased risk of hypoglycemia.

Diabetes treatment should be patient-centered. From the patient perspectives, we compared the convenience of the
discharge insulin regimens across the three groups and assessed patient quality of life and satisfaction through telephone
follow-ups utilizing the TRIM-D and SF-12 V2 questionnaires. At discharge, over half of the patients in the IDegLira
group required only one or no additional antidiabetic medications, which was superior to the other two regimens. This
simplification of treatment could enhance patient compliance and the sustainability of post-discharge glucose control
plans, which is consistent with findings from a study in Italy.>* At a three-month follow-up post-discharge, patients using
IDegLira reported superior blood glucose management, characterized by effective weight management, reduced hypo-
glycemic episodes, and improved vitality. These benefits are likely due to the weight-loss and lower hypoglycemia risk
associated with liraglutide in the IDegLira regimen, which further contributes to enhanced vitality. The slightly poorer
blood glucose control and higher levels of nervousness or anxiety reported by patients in the IDeg group may be
attributed to the insufficient glycemic control and inconvenience of MDI.
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In addition to our primary research objectives, several ancillary findings emerged from our study. Nocturnal
hypoglycemia serves as a critical safety metric for evaluating basal insulin therapies. The management of T2DM with
insulin thus requires a nuanced balance, aiming to optimize glucose control while simultaneously minimizing the risk of
hypoglycemia, regardless of the specific insulin preparation employed. Presently, the majority of studies focus on the
severity of hypoglycemic events, with less attention given to the timing of these occurrences.*> > The traditional practice
of using 03:00 capillary blood glucose measurements, as popularized by the Diabetes Control and Complications Trial, to
identify nocturnal hypoglycemia, may not be applicable for IDeg, as the glycemic nadir for IDeg does not consistently
occur at this time.>” The glycemic nadir was observed to be nearly uniformly distributed across the night, with no
significant clustering around 03:00 in the IDegAsp and IDegLira groups. This finding suggests a need to reevaluate
standard monitoring times for nocturnal hypoglycemia, and underscores the importance of CGM.

The novelty of this study is its concentration on the initial insulin therapy during hospitalization and the transition
post-discharge, facilitated by the initial use of insulin pumps and CGM for determining initial dosages. By employing
CGM and incorporating parameters such as TITR, LBGI and HBGI, our assessment of glucose control and the risks of
both hyperglycemia and hypoglycemia is enhanced. We advocate for the use of CGM to comprehensively assess
nocturnal hypoglycemia. For treatment regimens involving IDeg, particular attention should be given to blood glucose
levels at and after 4:00. Moreover, we also assessed outcomes related to patient-level adherence and quality of life.

The single-center, retrospective design of our study may limit the generalizability of our findings to other healthcare
settings with different patient populations and clinical practices. Furthermore, the three-month follow-up period primarily
captures short-term outcomes and does not inform on long-term adherence or the durability of glycemic control.
Therefore, future research with larger, multicenter cohorts and longer follow-up periods is necessary to validate and
expand upon our results.

Conclusion

Our study demonstrates the clinical efficacy of all three IDeg-based therapies in glucose control for hospitalized patients with
T2DM. IDegAsp and IDegLira demonstrated superior glycemic control and reduced variability compared to IDeg. [DegLira
was more convenient and associated with higher patient satisfaction. However, these findings and their generalizability should
be interpreted considering the single-center, retrospective design and short follow-up duration of our study.

Abbreviations

CGM, Continuous Glucose Monitoring; CV, Coefficient of Variation; CSII, Continuous Subcutaneous Insulin Infusion;
FBS, Fasting Blood Sugar; GMI, Glucose Management Indicator; HBGI, High Blood Glucose Index; IDeg, Insulin
degludec; IDegAsp, Insulin degludec/insulin aspart; IDegLira, Insulin degludec and liraglutide; LBGI, Low Blood
Glucose Index; MG, Mean Glucose; MODD, Mean of Daily Differences; OADs, Oral Anti-diabetic Drugs; SD,
Standard Deviation, T2DM, Type 2 Diabetes Mellitus; TAR, Time Above Range; TBR, Time Below Range; TIR,
Time in Range; TITR, Time in Tight Range; TRIM-D, Treatment Related Impact Measures-Diabetes; GLP-1RA,
Glucagon-like Peptide-1 Receptor Agonist; SF-12 v2, 12-item Short Form Health Survey version 2.

Data Sharing Statement

The data that support the findings of this study are available from the corresponding author upon reasonable request.

Ethics Approval and Consent to Participate
Ethical approval was obtained from the Ethics Committee of the First Affiliated Hospital of Xi’an Jiaotong University
(No. XJTU1AF2023LSK-458) and the committee approved exemption from written informed consent from the patients.

Acknowledgments
The authors acknowledge the effort of all the participants.

Diabetes, Metabolic Syndrome and Obesity 2026:19 htps: 11



Dong et al

Author Contributions

Ruiqing Dong and Lifan Gu were responsible for Data curation, Software and Writing — original draft. Heping Li led the
data curation and project administration efforts, with support from Yukun Zhao in both roles. Yuanna Hu, Hui Liu, Xuna
Kou, and Meng Zhao also participated in Data curation. Bingyin Shi was responsible for Conceptualization, Project
administration, Funding acquisition and Supervision. Hui Guo and Wei Qiang were responsible for Conceptualization,
Methodology, Funding acquisition and Writing — review & editing. All authors took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding

The study was funded by Key Research and Development Program of Shaanxi Province (No. 2023-ZDLSF-40 and
No. 2021LL-JB-06), and National Innovation Center for Advanced Medical Devices (No. NMED2023AGP-013 and No.
NMED2023AGP-014). No funding body participated in the design of the study and the collection, analysis, and
interpretation of data and the writing of the paper.

Disclosure
The authors have no conflicts of interest to declare.

References

1. Chen M, Zhang P, Zhao Y, et al. Where to initiate basal insulin therapy: inpatient or outpatient department? Real-world observation in China. Diab
Metab Syndrome Obes. 2022;15:3375-3385. doi:10.2147/DMS0.S386230
2. Brod M, Alolga SL, Meneghini L. Barriers to initiating insulin in type 2 diabetes patients: development of a new patient education tool to address
myths, misconceptions and clinical realities. Patient. 2014;7(4):437-450. doi:10.1007/s40271-014-0068-x
3. Saisho Y. B-cell dysfunction: its critical role in prevention and management of type 2 diabetes. World J Diabetes. 2015;6(1):109—124. doi:10.4239/
wjd.v6.11.109
4. Mosenzon O, Raz I. Intensification of insulin therapy for type 2 diabetic patients in primary care: basal-bolus regimen versus premix insulin
analogs: when and for whom? Diab Care. 2013;36 Suppl 2(Suppl 2):S212-218. doi:10.2337/dcS13-2007
5. Kataoka M, Venn BJ, Williams SM, et al. Glycaemic responses to glucose and rice in people of Chinese and European ethnicity. Diabet Med.
2013;30(3):e101-107. doi:10.1111/dme.12080
6. Kawaguchi Y, Miyamoto S, Hajika Y, et al. Efficacy of IDegLira versus IDegAsp therapy in patients with type 2 diabetes: a randomized crossover
study by iSCGM. Adv Ther. 2022;39(6):2688. doi:10.1007/s12325-022-02138-w
7. Philis-Tsimikas A, Astamirova K, Gupta Y, et al. Similar glycaemic control with less nocturnal hypoglycaemia in a 38-week trial comparing the
IDegAsp co-formulation with insulin glargine U100 and insulin aspart in basal insulin-treated subjects with type 2 diabetes mellitus. Diabetes Res
Clin Pract. 2019;147:157-165. doi:10.1016/j.diabres.2018.10.024
. Kaneko S, Chow F, Choi DS, et al. Insulin degludec/insulin aspart versus biphasic insulin aspart 30 in Asian patients with type 2 diabetes
inadequately controlled on basal or pre-/self-mixed insulin: a 26-week, randomised, treat-to-target trial. Diabetes Res Clin Pract. 2015;107
(1):139-147. doi:10.1016/j.diabres.2014.09.026
9. Luo Q, Zhou L, Zhou N, et al. Cost-effectiveness of insulin degludec/insulin aspart versus biphasic insulin aspart in Chinese population with type 2
diabetes. Front Public Health. 2022;10:1016937. doi:10.3389/fpubh.2022.1016937
10. Yang W, Ma J, Hong T, et al. Efficacy and safety of insulin degludec/insulin aspart versus biphasic insulin aspart 30 in Chinese adults with type 2
diabetes: a Phase III, open-label, 2:1 randomized, treat-to-target trial. Diabetes Obesity Metab. 2019;21(7):1652. doi:10.1111/dom.13703
11. Holst JJ, Buse JB, Rodbard HW, et al. IDegLira improves both fasting and postprandial glucose control as demonstrated using continuous glucose
monitoring and a standardized meal test. J Diabetes Sci Technol. 2015;10(2):389. doi:10.1177/1932296815610124
12. King AB, Philis-Tsimikas A, Kilpatrick ES, et al. A fixed ratio combination of insulin degludec and liraglutide (IDegLira) reduces glycemic
fluctuation and brings more patients with type 2 diabetes within blood glucose target ranges. Diabetes Technol Ther. 2017;19(4):255. doi:10.1089/
dia.2016.0405
13. He X, Chen L, Wang K, et al. Insulin adherence and persistence among Chinese patients with type 2 diabetes: a retrospective database analysis.
Patient Preference Adherence. 2017;11:237-245. doi:10.2147/PPA.S123389
14. Niu YL, Zhang Y, Song ZY, et al. Efficacy and safety of insulin degludec/insulin aspart versus biphasic insulin aspart 30 in patients with type 2
diabetes: a meta-analysis of randomized controlled trials. /ran J Public Health. 2024;53(2):313-322. doi:10.18502/ijph.v53i2.14916
15. Chinese Society of Endocrinology, Chinese Diabetes Society, Chinese Endocrinologist Association. China Insulin Pump Clinical Guideline(2021).
Chin J Endocrinol Metab. 2021;37(08):679-701 doi:10.3760/cma.j.cn311282-20210428-00265.
16. Frontoni S, Di Bartolo P, Avogaro A, et al. Glucose variability: an emerging target for the treatment of diabetes mellitus. Diabetes Res Clin Pract.
2013;102(2):86-95. doi:10.1016/j.diabres.2013.09.007
17. Danne T, Nimri R, Battelino T, et al. International consensus on use of continuous glucose monitoring. Diabetes Care. 2017;40(12):1631-1640.
doi:10.2337/dc17-1600
18. Battelino T, Alexander CM, Amiel SA, et al. Continuous glucose monitoring and metrics for clinical trials: an international consensus statement.
Lancet Diabetes Endocrinol. 2023;11(1):42-57. doi:10.1016/S2213-8587(22)00319-9

o0

12 https: Diabetes, Metabolic Syndrome and Obesity 2026:19


https://doi.org/10.2147/DMSO.S386230
https://doi.org/10.1007/s40271-014-0068-x
https://doi.org/10.4239/wjd.v6.i1.109
https://doi.org/10.4239/wjd.v6.i1.109
https://doi.org/10.2337/dcS13-2007
https://doi.org/10.1111/dme.12080
https://doi.org/10.1007/s12325-022-02138-w
https://doi.org/10.1016/j.diabres.2018.10.024
https://doi.org/10.1016/j.diabres.2014.09.026
https://doi.org/10.3389/fpubh.2022.1016937
https://doi.org/10.1111/dom.13703
https://doi.org/10.1177/1932296815610124
https://doi.org/10.1089/dia.2016.0405
https://doi.org/10.1089/dia.2016.0405
https://doi.org/10.2147/PPA.S123389
https://doi.org/10.18502/ijph.v53i2.14916
https://doi.org/10.3760/cma.j.cn311282-20210428-00265
https://doi.org/10.1016/j.diabres.2013.09.007
https://doi.org/10.2337/dc17-1600
https://doi.org/10.1016/S2213-8587(22)00319-9

Dong et al

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Brod M, Hammer M, Christensen T, et al. Understanding and assessing the impact of treatment in diabetes: the treatment-related impact measures
for diabetes and devices (TRIM-Diabetes and TRIM-Diabetes Device). Health Qual Life Outcomes. 2009;7(1):83. doi:10.1186/1477-7525-7-83
Fong DYT, Chan BKY, Li S, et al. Average and individual differences between the 12-item MOS Short-form Health Survey version 2 (SF-12 V.2)
and the veterans RAND 12-item Health Survey (VR-12) in the Chinese population. Health Qual Life Outcomes. 2022;20:102. doi:10.1186/s12955-
022-02010-z

Chinese Diabetes Society. Clinical application guideline for blood glucose monitoring in China (2021 edition). Chin J Diabetes Mellitus. 2021;13
(10):936-948 doi:10.3760/cma.j.cn115791-20210810-00436

Chinese Society of Endocrinology, National Innovation Center for Advanced Medical Devices. Expert consensus on the clinical application of
ambulatory glucose profile report (2023 edition). Chin J Diabetes Mellitus. 2024;16(02):190-201 doi:10.3760/cma.j.cn115791-20231120-00325.
Brod M, Christensen T, Hammer M, et al. Examining the ability to detect change using the TRIM-Diabetes and TRIM-Diabetes Device measures.
Qual Life Res. 2011;20(9):1513—1518. doi:10.1007/s11136-011-9886-7

Wan EYF, Eyt Y, Chin WY, et al. Evaluation of the responsiveness of Short Form-12 Health Survey version 2 (SF-12v2) in Chinese patients with
hypertension in primary care. Qual Life Res. 2019;28(10):2851-2857. doi:10.1007/s11136-019-02225-6

Chinese Diabetes Society. Guideline for the prevention and treatment of type 2 diabetes mellitus in China (2020 edition). Chin J Endocrinol Metab.
2021;37(04):311-398 doi:10.3760/cma.j.cn115791-20210221-00095

Davies MJ, Aroda VR, Collins BS, et al. Management of hyperglycemia in type 2 diabetes, 2022. a consensus report by the American Diabetes
Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetes Care. 2022;45(11):2753-2786. doi:10.2337/dci22-0034
ElSayed NA, Aleppo G, Bannuru RR. American diabetes association professional practice committee. 9. pharmacologic approaches to glycemic
treatment: standards of care in diabetes—2024. Diabetes Care. 2023;47(Supplement 1):S158-S178. doi:10.2337/dc24-S009

Kalra S, Das AK, Sahay RK, et al. Consensus recommendations on GLP-1 RA use in the management of type 2 diabetes mellitus: South Asian task
force. Diab Ther. 2019;10(5):1645. doi:10.1007/s13300-019-0669-4

Sun W, Liu D, Yang T, et al. Increased risk of vascular complications in patients with type 2 diabetes and fatty liver disease. BMC Endocr Disord.
2024;24(1):235. doi:10.1186/s12902-024-01766-3

Eslam M, Newsome PN, Sarin SK, et al. A new definition for metabolic dysfunction-associated fatty liver disease: an international expert
consensus statement. J Hepatol. 2020;73(1):202-209. doi:10.1016/j.jhep.2020.03.039

Tanase DM, Gosav EM, Costea CF, et al. The intricate relationship between type 2 Diabetes Mellitus (T2DM), Insulin Resistance (IR), and
Nonalcoholic Fatty Liver Disease (NAFLD). J Diabetes Res. 2020;2020:3920196. doi:10.1155/2020/3920196

Fadini GP, Buzzetti R, Fittipaldi MR, et al. IDegLira for the real-world treatment of type 2 diabetes in Italy: protocol and interim results from the
REX observational study. Diab Ther. 2022;13(8):1483-1497. doi:10.1007/s13300-022-01287-z

Goldenberg RM, Aroda VR, Billings LK, et al. Effect of insulin degludec versus insulin glargine U100 on time in range: SWITCH PRO,
a crossover study of basal insulin-treated adults with type 2 diabetes and risk factors for hypoglycaemia. Diab Obes Metab. 2021;23
(11):2572-2581. doi:10.1111/dom.14504

Ozgelik S, Celik M, Vural A, et al. Outcomes of transition from premixed and intensive insulin therapies to insulin aspart/degludec co-formulation
in type 2 diabetes mellitus: a real-world experience. Arch Med Sci. 2021;17(1):1-8. doi:10.5114/aoms.2020.93264

Wang R, Luo S, Xiao Z, et al. Efficacy and safety of fixed-ratio combination insulin degludec/liraglutide in type 2 diabetes: a systematic review and
meta-analysis of randomised controlled trials. Diabetes Metab Res Rev. 2024;40(3):e3752. doi:10.1002/dmrr.3752

Kaneko S, da Rocha Fernandes JD, Yamamoto Y, et al. A Japanese Study Assessing glycemic control with use of IDegAsp Co-formulation in
patients with type 2 diabetes in clinical practice: the JAGUAR study. Adv Ther. 2021;38(3):1638-1649. doi:10.1007/s12325-021-01623-y

Skrha J, Skrha J, Skrha J, et al. Glucose variability, HbAlc and microvascular complications. Rev Endocr Metab Disord. 2016;17(1):103-110.
doi:10.1007/511154-016-9347-2

Diabetes, Metabolic Syndrome and Obesity Dovepress
Taylor & Francis Group

Publish your work in this journal

Diabetes, Metabolic Syndrome and Obesity is an international, peer-reviewed open-access journal committed to the rapid publication of the
latest laboratory and clinical findings in the fields of diabetes, metabolic syndrome and obesity research. Original research, review, case reports,
hypothesis formation, expert opinion and commentaries are all considered for publication. The manuscript management system is completely
online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to
read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/diabetes-metabolic-syndrome-and-obesity-journal

Diabetes, Metabolic Syndrome and Obesity 2026:19 EXin>QO 13


https://doi.org/10.1186/1477-7525-7-83
https://doi.org/10.1186/s12955-022-02010-z
https://doi.org/10.1186/s12955-022-02010-z
https://doi.org/10.3760/cma.j.cn115791-20210810-00436
https://doi.org/10.3760/cma.j.cn115791-20231120-00325
https://doi.org/10.1007/s11136-011-9886-7
https://doi.org/10.1007/s11136-019-02225-6
https://doi.org/10.3760/cma.j.cn115791-20210221-00095
https://doi.org/10.2337/dci22-0034
https://doi.org/10.2337/dc24-S009
https://doi.org/10.1007/s13300-019-0669-4
https://doi.org/10.1186/s12902-024-01766-3
https://doi.org/10.1016/j.jhep.2020.03.039
https://doi.org/10.1155/2020/3920196
https://doi.org/10.1007/s13300-022-01287-z
https://doi.org/10.1111/dom.14504
https://doi.org/10.5114/aoms.2020.93264
https://doi.org/10.1002/dmrr.3752
https://doi.org/10.1007/s12325-021-01623-y
https://doi.org/10.1007/s11154-016-9347-2
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Study Design and Participants
	Data Source and CGM Parameters
	Follow-Up Post-Discharge
	Sample Size Consideration
	Statistical Analysis

	Results
	Demographics and Clinical Characteristics of the Patients
	Transition From CSII to IDeg, IDegAsp or IDegLira
	Nocturnal Hypoglycemia
	Combined Anti-Diabetic Regimens
	Compliance and HRQOL

	Discussion
	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

