Diabetes

Baishideng Publishing Group Inc



ﬂ World Journal of
Diabetes

Jaishideng®

Contents Monthly Volume 14 Number 8 August 15, 2023

REVIEW

1146  Advanced glycation end products: Key mediator and therapeutic target of cardiovascular complications in
diabetes
Bansal S, Burman A, Tripathi AK

1163  Dysglycemia and arrhythmias
Sun DK, Zhang N, Liu Y, Qiu JC, Tse G, Li GP, Roever L, Liu T

1178  Gestational diabetes mellitus and COVID-19: The epidemic during the pandemic
Mendez Y, Alpuing Radilla LA, Delgadillo Chabolla LE, Castillo Cruz A, Luna J, Surani S
MINIREVIEWS

1194 Ten-year review of trends in children with type 1 diabetes in England and Wales
Ng SM, Soni A

1202 Impact of inhaled and intranasal corticosteroids on glucose metabolism and diabetes mellitus: A mini
review
See KC

1212 Diabetes mellitus as a consequence of acute severe pancreatitis: Unraveling the mystery
Manrai M, Singh AK, Birda CL, Shah J, Dutta A, Bhadada SK, Kochhar R

1226 Advances in cardiovascular-related biomarkers to predict diabetic peripheral neuropathy
Cheng MK, Guo YY, Kang XN, Zhang L, Wang D, Ren HH, Yuan G
ORIGINAL ARTICLE
Basic Study

1234  Potential role of microRNA-503 in Icariin-mediated prevention of high glucose-induced endoplasmic
reticulum stress
Su BL, Wang LL, Zhang LY, Zhang S, Li Q, Chen GY

1249  Impact of bariatric surgery on glucose and lipid metabolism and liver and kidney function in food-induced
obese diabetic rats
Long H, Zhao L, Xiao ZS, Li SX, Huang QL, Xiao S, Wu LL
Case Control Study

1259  Risk and predictors of severity and mortality in patients with type 2 diabetes and COVID-19 in Dubai
Alawadi F, Bashier A, Bin Hussain AA, Al-Hashmi N, Bachet FAT, Hassanein MMA, Zidan MA, Soued R, Khamis AH,
Mukhopadhyay D, Abdul F, Osama A, Sulaiman F, Farooqi MH, Bayoumi RAL

WJD | https://www.wjgnet.com I August 15,2023 | Volume14 | Issue8



World Journal of Diabetes

Contents

Monthly Volume 14 Number 8 August 15, 2023

1271

1280

Retrospective Study

Conbercept combined with laser photocoagulation in the treatment of diabetic macular edema and its
influence on intraocular cytokines

Zhan HQ, Zhou JL, Zhang J, Wu D, Gu CY

Observational Study

Effects of glucagon-like peptide-1 receptor agonists on glucose excursion and inflammation in overweight
or obese type 2 diabetic patients

Huang XM, Zhong X, Du YJ, Guo YY, Pan TR

1289

1301

1314

META-ANALYSIS

Prognostic role of metformin in diabetes mellitus type 2 patients with hepatocellular carcinoma: A
systematic review and meta-analysis

Cigrovski Berkovic M, Giovanardi F, Mrzljak A, Lai Q

New environmental factors related to diabetes risk in humans: Emerging bisphenols used in synthesis of
plastics

Moreno-Gomez-Toledano R, Delgado-Marin M, Cook-Calvete A, Gonzdlez-Cucharero C, Alcharani N, Jiménez-Guirado B,
Hernandez I, Ramirez-Carracedo R, Tesoro L, Botana L, Sanchez-Esteban S, Diez-Mata J, Zamorano JL, Bosch RJ,
Zaragoza C, Saura M

Sodium-glucose Cotransporter-2 Inhibitors induced euglycemic diabetic ketoacidosis: A meta summary of
case reports

Juneja D, Nasa P, Jain R, Singh O

1323

CASE REPORT
Sequential treatment for diabetic foot ulcers in dialysis patients: A case report

Wang JJ, Yu YY, Wang PY, Huang XM, Chen X, Chen XG

JBaishideng®

WJD | https://www.wjgnet.com I August 15,2023 | Volume14 | Issue8



World Journal of Diabetes

Contents
Monthly Volume 14 Number 8 August 15, 2023

ABOUT COVER

Editorial Board Member of World Journal of Diabetes, Samuel Trevino, PhD, Full Professor, Research Scientist,
Clinical Biochemistry, University Autonomous of Puebla, Puebla 72000, Mexico. samuel_trevino@hotmail.com

AIMS AND SCOPE

The primary aim of World Journal of Diabetes (W]D, World | Diabetes) is to provide scholars and readers from various
fields of diabetes with a platform to publish high-quality basic and clinical research articles and communicate their
research findings online.

WJD mainly publishes articles reporting research results and findings obtained in the field of diabetes and
covering a wide range of topics including risk factors for diabetes, diabetes complications, experimental diabetes
mellitus, type 1 diabetes mellitus, type 2 diabetes mellitus, gestational diabetes, diabetic angiopathies, diabetic
cardiomyopathies, diabetic coma, diabetic ketoacidosis, diabetic nephropathies, diabetic neuropathies, Donohue
syndrome, fetal macrosomia, and prediabetic state.

INDEXING/ABSTRACTING

The WJD is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, PubMed Central,
Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology Journal
Database, and Superstar Journals Database. The 2023 Edition of Journal Citation Reports® cites the 2022 impact
factor (IF) for WD as 4.2; IF without journal self cites: 4.1; 5-year IF: 4.5; Journal Citation Indicator: 0.69; Ranking;:
51 among 145 journals in endocrinology and metabolism; and Quartile category: Q2.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Y#-Xi Chen; Production Department Director: X# Guo; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL
World Journal of Diabetes

ISSN
ISSN 1948-9358 (online)

LAUNCH DATE
June 15,2010

FREQUENCY
Monthly

EDITORS-IN-CHIEF
Lu Cai, Md. Shahidul Islam, Michael Horowitz

EDITORIAL BOARD MEMBERS

https:/ /www.wignet.com/1948-9358 /editorialboard.htm

PUBLICATION DATE
August 15,2023

COPYRIGHT
© 2023 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wignet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wjgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https:/ /www.wijgnet.com/bpg/Getlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208

5/ 8

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/gerinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com https://www.wjgnet.com

JBaishideng®

WJD | https://www.wjgnet.com 11

August 15,2023 | Volume14 | Issue8


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-9358/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

%

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4239/wjd.v14.i8.1280

World Journal of
Diabetes

World | Diabetes 2023 August 15; 14(8): 1280-1288

ISSN 1948-9358 (online)

Observational Study

ORIGINAL ARTICLE

Effects of glucagon-like peptide-1 receptor agonists on glucose
excursion and inflammation in overweight or obese type 2 diabetic

patients

Xiao-Min Huang, Xing Zhong, Yi-Jun Du, Yan-Yun Guo, Tian-Rong Pan

Specialty type: Endocrinology and
metabolism

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Gregg EW, United
Kingdom; Schlesinger S, Germany

Received: April 19, 2023
Peer-review started: April 19, 2023
First decision: April 28, 2023
Revised: May 16, 2023

Accepted: June 21, 2023

Article in press: June 21, 2023
Published online: August 15, 2023

Jaishideng®

WJD | https://www.wjgnet.com

Xiao-Min Huang, Xing Zhong, Yi-Jun Du, Yan-Yun Guo, Tian-Rong Pan, Department of
Endocrinology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601,
Anhui Province, China

Corresponding author: Tian-Rong Pan, MD, Chief Physician, Department of Endocrinology,
The Second Affiliated Hospital of Anhui Medical University, No. 678 Furong Road, Economic
and Technological Development Zone, Hefei 230601, Anhui Province, China.
ptr1968@163.com

Abstract

BACKGROUND

Currently, the lack of comparative studies between weekly and daily formulations
of glucagon-like peptide-1 receptor agonists (GLP-1RAs) for glucose excursion is
worth investigation.

AIM

To investigate the effects of weekly and daily formulations of GLP-1RA on
glucose excursion and inflammation in overweight and obese patients with type 2
diabetes.

METHODS

Seventy patients with type 2 diabetes mellitus who were treated at our hospital
between January 2019 and January 2022 were enrolled in this retrospective
analysis. All patients were treated with metformin. We evaluated changes in
blood glucose levels and a series of important indicators in patients before and
after treatment with either a weekly or daily preparation of GLP-1RA (group A; n
=33 and group B; n =37).

RESULTS

The degree of decrease in the levels of fasting blood glucose, mean blood glucose,
mean amplitude of glycemic excursions, total cholesterol, triglycerides, tumor
necrosis factor-o, interleukin-6, and high-sensitivity C-reactive protein after
treatment in group A was higher than that in group B (P < 0.05), whereas the 2-h
postprandial blood glucose levels decreased more so in group B than in group A (
P <0.001). However, there were no statistically significant differences in the levels
of glycated hemoglobin, standard deviation of blood glucose, coefficient of
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variation, absolute mean of daily differences, percentage of time with 3.9 mmol/L < glucose < 10 mmol/L, and
high- and low-density lipoproteins between the two groups (P > 0.05). The incidence of adverse reactions was
significantly lower in group A than in group B (P < 0.05).

CONCLUSION

The effect of the weekly preparation of GLP-1RA in controlling blood glucose levels in the patients, suppressing
inflammation, and reducing adverse reactions was significantly higher than that of the daily preparations, which is
worthy of clinical promotion.

Key Words: Glucagon-like peptide-1 receptor agonists; Weekly preparation; Daily preparation; Overweight or obese; Type 2
diabetes mellitus; Glucose excursion; Inflammation

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Weekly formulation of glucagon-like peptide-1 receptor agonists (GLP-1RAs) exhibited superior efficacy in
treating obese patients with type 2 diabetes mellitus compared to the daily formulation. It effectively controls blood glucose
levels, better regulates blood lipids, inhibits inflammatory reactions, and reduces adverse reactions. Therefore, the weekly
formulation of GLP-1RA is a promising treatment option worthy of clinical promotion.
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INTRODUCTION

The prevalence of diabetes is increasing worldwide, with nearly 500 million people living with diabetes and is expected
to increase by 25% by 2030 and 51% by 2045[1]. Currently, the prevalence of diabetes in China is as high as 11.2% and
patients with type 2 diabetes mellitus (T2DM) account for > 90% of the population. However, the awareness rate (36.5%),
treatment rate (32.2%), and control rate (49.2%) of diabetes are low, and the prevalence of diabetes in obese and over-
weight individuals has increased dramatically; therefore, standardized diagnosis and treatment of the disease is vital[2].
Glucose excursion has become a new and important indicator for assessing glycemic control in treating diabetes.
Numerous studies have confirmed that the occurrence and development of chronic complications of diabetes are not only
related to overall blood glucose levels but also more closely associated with glycemic fluctuations, which are independent
risk factors for chronic complications of diabetes[3]. Continuous glucose monitoring systems can monitor blood glucose
fluctuations continuously for 24 h, detect nocturnal asymptomatic hypoglycemia and postprandial hyperglycemic states
that are easily overlooked by self-glucose monitoring, and accurately assess fluctuating changes in blood glucose in
diabetic patients[4].

Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have received much attention because of their unique glucose-
lowering mechanisms, which mainly include a glucose concentration-dependent approach to promote insulin release,
inhibit glucagon secretion, protect p-cells to increase their numbers, reduce hepatic glucose output, suppress appetite to
increase satiety, and delay gastric emptying and gastrointestinal motility to lower blood glucose levels and reduce body
weight[5-7]. In addition to these mechanisms, the role of GLP-1RAs in suppressing inflammation is currently receiving
widespread attention. Diabetes mellitus is a complex chronic metabolic disease that requires continuous medical
management with glycemic control along with multifactorial risk reduction strategies (e.g., blood pressure, lipid, and
weight control)[8,9].

GLP-1RA is another injectable agent other than insulin in the treatment of T2DM, which is divided into two categories:
daily and long-acting weekly agents according to the duration of action, among which the clinical use of weekly agents
greatly reduces the number of injections and increases patient compliance, which is one of the important factors for long-
term glycemic control in diabetic patients[10]. The weekly formulation has good prospects for clinical application as a
once-weekly injection regimen. The current lack of comparative studies between weekly and daily formulations of GLP-
1RAs on glucose excursion is worth in-depth exploration, especially for providing a new avenue for improving patient
compliance and glycemic control in clinical treatment.

MATERIALS AND METHODS

Clinical data
Seventy patients with T2DM who were treated at our hospital between January 2019 and January 2022 were enrolled in
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this retrospective analysis. All patients were treated with metformin. Specifically, patients were treated with either a
weekly or daily preparation of GLP-1RA (group A; n = 33 and group B; n = 37). This study was approved by our Medical
Ethics Committee.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) Patients with symptoms who met the latest World Health Organization
diagnostic criteria for diabetes mellitus[11]; (2) 18-60-years-old; (3) metformin monotherapy of up to 1500 mg in the last 3
mo for substandard glucose control; (4) 7.5%-10.0% glycated hemoglobin (HbA1c); and (5) 24 kg/m? < body mass index
(BMI) <35 kg/m?

Exclusion criteria: (1) Type 1 diabetes or other specific types of diabetes; (2) T2DM combined with acute complications
of diabetes, infection, or stress; (3) severe liver, kidney, and gastrointestinal diseases (alanine aminotransferase and
aspartate aminotransferase 2.5 times higher than the upper limit of normal, bilirubin 1.5 times higher than the upper limit
of normal, and blood creatinine > 106 pmol/L); (4) myocardial infarction and chronic cardiac insufficiency (New York
Heart Association [NYHA] classes III-IV); (5) history of acute or chronic pancreatitis; (6) patients with thyroid disease or
serum calcitonin levels > 20 pg/mL; and (7) pregnancy, lactation, or planning a pregnancy in the near future.

Treatment options

All patients received an education on diabetes knowledge from dedicated staff, followed by the diet and appropriate
amount of post-meal exercise as specified by a physician; they could skillfully apply the blood glucose meter for self-
measurement, and all blood glucose meters were calibrated before use. This was combined with 500 mg metformin three
times daily. Patients in group A were started with dulaglutide (520190021; Eli Lilly Nederland B.V., The Netherlands)
0.75 mg subcutaneously once a week and increased to 1.5 mg once per week after 1 wk if formamidopyrimidine DNA
glycosylase (FPG) > 7.0 mmol/L or 2-h plasma glucose (2hPG) > 11.0 mmol/L was measured. Patients in group B started
with 0.6 mg liraglutide subcutaneously once daily and increased to 1.2 mg twice daily if FPG > 7.0 mmol/L or 2hPG >
11.0 mmol/L was measured after 1 wk and increased to 1.8 mg once daily if FPG > 7.0 mmol/L or 2hPG > 11.0 mmol/L
was measured after 1 wk. Patients who were originally taking oral antihypertensive and lipid-regulating drugs continued
the original regimen.

Ambulatory glucose monitoring indicators

Patients wore a 72-h ambulatory continuous glucose monitor (CGM; MMT-7745; Medtronic, Minneapolis, MN, United
States) before and after 12 wk of treatment, and monitored three times a day before meals and before bedtime as well as
fasting fingertip glucose to calibrate ambulatory glucose values. The software analysis system was used to process the
blood glucose data to derive the following parameters: 24-h mean blood glucose (MBG), 24-h standard deviation of blood
glucose (SDBG), coefficient of variation (CV %), mean amplitude of glycemic excursions (MAGEs), absolute mean of daily
differences (MODDs), and percentage of time with 3.9 mmol/L < glucose < 10 mmol/L (TIR).

Outcome measures

The main outcome measures were as follows: blood glucose levels (plasma fasting blood glucose [FBG], 2-h postprandial
blood glucose [PBG], and HbAlc) were compared before and after treatment between the two groups. The changes in
ambulatory glucose monitoring indices, including MBG, SDBG, CV %, MAGE, MODD, and TIR, were compared between
the two groups.

The secondary outcome measures were as follows: the baseline clinical data of the two groups were compared. The
incidence of adverse reactions and changes in lipid indices (total cholesterol and triglyceride levels) were compared
between the two groups. The levels of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), and high-sensitivity C-
reactive protein (hs-CRP) were compared between the two groups before and after treatment using an enzyme-linked
immunosorbent assay, and the changes in BMI were compared before and after treatment.

Before and after 12 wk of treatment, the patient was equipped with a 72-h ambulatory CGM (Medtronic), which
monitored fasting fingertip blood glucose three times a day before meals and before bedtime. A software analysis system
was used to process blood glucose data to obtain the following parameters: MBG, SDBG, CV %, MAGE, MODD, and TIR.

Statistical analyses

The counting data are expressed as rates and counted by the y* test. The measurement data are expressed as the mean +
standard deviation, and the paired samples f-test was used for intra-group comparison before and after treatment, and
the independent samples t-test was used for intergroup comparison. P < 0.05 was considered statistically significant. All
statistical analyses were performed using SPSS 20.0 software.

RESULTS

Clinical baseline data
The clinical data of the two groups were compared. There was no statistical difference in age, sex, course of disease, BMI,
and history of hypertension and smoking between patients in group A and group B (P > 0.05; Table 1).
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Table 1 Comparison of clinical baseline data

Factor Group A, n=33 Group B, n=37 P value
Age inyr

>60 13 17 0.580
<60 20 20

Sex

Male 22 35 0.447
Female 11 12

Course of disease in yr

25 19 20 0.767
<5 14 17

BMI in kg/m?

230 25 30 0.587
<30 8 7

History of hypertension

Yes 8 10 0.790
No 25 27

History of smoking

Yes 22 €5 0.447
No 11 12

BMI: Body mass index.

Changes in blood glucose levels

Comparison of the changes in blood glucose levels between the two groups revealed that FBG, 2h PBG, and HbAlc were
significantly decreased in both groups after treatment (P < 0.05). Among them, FBG decreased more in group A than in
group B after treatment, and 2h PBG decreased more in group B than in group A (P < 0.001; Figure 1). There was no
difference in HbAlc between the two groups after treatment (P > 0.05).

Changes in dynamic indicators of patients’ blood glucose

The dynamic indicators of blood glucose before and after treatment in the two groups were found to be statistically non-
different in MBG, SDBG, CV %, MAGE, MODD, and TIR before treatment in the two groups (P > 0.05; Figure 2). Patients
were treated with a significant decrease in MBG, SDBG, CV%, MAGE, and MODD in both groups compared to pre-
treatment, whereas TIR increased dramatically (P < 0.001; Figure 2). Further comparison revealed that MBG and MAGE
were significantly lower in group A than in group B (P < 0.01; Figure 2), but there was no statistical difference in SDBG,
CV%, MODD, and TIR between both groups (P > 0.05; Figure 2).

Changes in patients’ blood lipid indexes

In this study, we also examined the changes in the lipid indexes of patients. Total cholesterol, triglyceride and low-
density lipoprotein (LDL) levels were significantly lower and high-density lipoprotein (HDL) levels were significantly
higher (P < 0.01) in both groups after treatment compared to those before treatment. Among them, total cholesterol and
triglyceride levels decreased more in group A than in group B after treatment (P < 0.05; Figure 3), but there was no
difference between HDL and LDL (P > 0.05).

Changes in inflammatory factor levels in patients

In this study, we also detected changes in inflammatory factors in patients. The levels of TNF-q, IL-6, and hs-CRP were
significantly lower in both groups after treatment compared with those before treatment (P < 0.01). Among them, the
level of TNF-a, IL-6, and hs-CRP decreased to a greater extent in group A than in group B after treatment (P < 0.05;
Figure 4).

Analyses of adverse reactions
Comparison of the adverse reactions between the two groups revealed that the incidence of adverse reactions was
significantly lower in group A than in group B. There was a statistical difference (P < 0.05; Table 2).
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Table 2 Statistics of adverse reactions

Group Nausea Vomiting Diarrhea Total incidence
Group A, 1 =33 1 (3.03%) 1 (3.03%) 0 (0.00%) 2 (6.06)
Group B, n =37 4 (10.80%) 3 (8.10%) 2 (5.40) 9 (24.30)
¥ value 4.393
P value 0.036
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Figure 1 Changes in blood glucose levels before and after treatment in patients. A: Fasting blood glucose (FBG); B: 2-h postprandial blood glucose
(2hPBG); C: Glycated hemoglobin (HbA1c). 2P < 0.05; °P < 0.01; °P < 0.001.
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Figure 2 Changes in blood glucose level and islet cell function of patients before and after treatment. A: 24-h mean blood glucose (MBG); B: 24-
h standard deviation of blood glucose (SDBG); C: Coefficient of variation (CV%); D: Mean amplitude of glycemic excursions (MAGEs); E: Absolute mean of daily
differences (MODD); F: Percentage of time (TIR) with 3.9 mmol/L < glucose < 10 mmol/L before and after treatment in the two groups. 2P < 0.001.

Changes in BMI after treatment

In this study, we also examined the changes in BMI before and after treatment in both groups. Patients in both groups
showed a significant decrease in BMI through treatment (P < 0.05), with patients in group A showing a higher decrease in
BMI after treatment than those in group B (P < 0.001, Table 3).

DISCUSSION

Studying the causes of T2DM has expanded from the well-known deficiency of islet B-cell secretion, increased hepatic
glycogen output, and decreased muscle glucose uptake to lipid metabolic disorder, weakening of the effect of intestinal
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Table 3 Change in body mass index

BMI in kg/m?
Group tvalue Pvalue
Before treatment After treatment

Group A, n =33 33.29 £4.05 26.89 +1.59 8.096 <0.001

Group B, n =37 33.35+3.29 30.22+1.48 5.099 <0.001

t value 0.125 8.999

P value 0.900 <0.001

BMI: Body mass index.
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Figure 3 Changes in patients’ blood lipid indexes before and after treatment in both groups. A: Total cholesterol; B: Triglycerides; C: High-density
lipoprotein; D: Low-density lipoprotein. °P < 0.01; °P < 0.001.
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Figure 4 Changes in inflammatory factor levels in patients before and after treatment in the two groups. A: Tumor necrosis factor-alpha (TNF-a);
B: Interleukin-6 (IL-6); C: High-sensitivity C-reactive protein (hs-CRP). 2P < 0.05; °P < 0.001.

glucagon, inappropriate secretion of glucagon in islet a-cells, increase of glucose reabsorption by renal tubules, and
hypothalamic regulatory disorder of blood glucose[12-14].

Numerous types of drugs are available for the treatment of T2DM including insulin promoters, insulin sensitizers, o-
glucosidase inhibitors, insulin or insulin analogs, dipeptidyl peptidase 4 inhibitors, and sodium-glucose co-transporter 2
inhibitors[15-17]. However, most of these drugs are not only ineffective in maintaining blood glucose in the long term but
also have side effects such as weight gain, progressive pancreatic B-cell failure, liver and renal impairment, gastro-
intestinal reactions, and an increased risk of hypoglycemia[18,19]. GLP-1RA corrects the multiple pathophysiological
mechanisms of T2DM and exert their biological effects by binding to GLP-1 receptors in vivo[20]. GLP-1 receptors are
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widely distributed in several organs or tissues throughout the body including the central nervous system, gastrointestinal
tract, cardiovascular system, liver, adipose tissue, muscle, and pancreas. There is a current lack of domestic and foreign
research on the effects of weekly and daily formulations of GLP-1RA on blood glucose fluctuation; weekly formulations
have good clinical application prospects to improve patient treatment compliance, and more clinical experience and
safety data need to be obtained in future clinical practice.

In the present study, we compared the blood glucose control effects of weekly GLP-1RA administration with that of
daily GLP-1RA administration and analyzed glucose excursion and inflammation in overweight or obese patients with
T2DM. After treatment, FBG, MBG, MAGE, total cholesterol, triglyceride, and TNF-a levels were measured in patients in
group A. The decrease in IL-6 and hs-CRP levels was greater in group A than in group B. We also found through glucose
dynamic tests that the MBG, SDBG, CV %, MAGE, and MODD of patients in the two groups were decreased significantly
after treatment compared to those before treatment, whereas TIR increased in both groups. This indicates that both
treatment schemes can improve blood glucose drift in patients. However, we found that the MBG and MAGE levels in
group A were significantly lower than those in group B. Previously, in a meta-analysis performed by Yang et al[21], it was
found that the use of a GLP-1RA weekly formula was superior to the daily formula in improving HbAlc and FBG levels
in patients with T2DM, which is consistent with our findings. This is because weekly preparations can effectively control
FBG levels by stimulating insulin secretion and inhibiting glucagon secretion, whereas daily preparations mainly rely on
delaying gastric emptying and slowing glucose absorption in the duodenum, mainly to lower PBG levels. In addition,
weekly preparations have a half-life of several days and can continuously agitate GLP-1R to produce hypoglycemic
effects; therefore, the hypoglycemic efficacy of weekly preparations, especially for FBG control, is better than that of daily
preparations[22]. Most of the initially diagnosed obese patients with T2DM have inflammation, and inflammatory factors
such as TNF-o, IL-6, and hs-CRP are abnormally elevated, and this inflammation leads to insulin resistance and increases
the risk of cardiovascular disease, so it is significant to control inflammation in the body[23]. The results of the current
study showed that after treatment, the levels of TNF-a and IL-6 in group A were lower than those in group B, indicating
that the use of weekly preparations of GLP-1RA for treating obese patients with T2DM is more effective, facilitates the
reduction of inflammatory factors, and has a higher safety for clinical application.

GLP-1 receptors are expressed on cardiomyocytes, vascular smooth muscle cells, and vascular endothelial cells. GLP-
1IRA can inhibit smooth muscle cell proliferation and high glucose-induced apoptosis in endothelial cells, promote
endothelial cell proliferation, stabilize the endothelial environment, and reduce injury, which directly affects the
cardiovascular system and ultimately the outcome of patients with T2DM][24]. GLP-1RA acts on the hypothalamic feeding
center to delay the emptying of food into the stomach, suppressing the appetite of patients with a significant weight loss
effect, and thus reducing the risk of cardiovascular disease[25]. In addition, GLP-1RA inhibitors directly participate in
lipid metabolism and accelerate fat mobilization. The present study showed that the levels of total cholesterol and trigly-
cerides post-treatment were lower in patients treated with the weekly formulation of GLP-1RA than in those treated with
the daily formulation, suggesting that both drugs are suitable for obese patients with high lipid levels, but that the weekly
formulation is the most effective.

This study had some limitations. First, we did not conduct patient follow-up sessions. Second, this study was
retrospective, which may have introduced a recall bias in the analysis of the results. Finally, only the short-term treatment
effects of the two drugs were analyzed, and it remains unclear whether there are differences in the long-term. Future
studies should address these limitations through extensive clinical trials to refine our conclusions.

CONCLUSION

In conclusion, the effect of weekly preparations of GLP-1RA in controlling the blood glucose levels in obese patients with
T2DM, inhibiting inflammation, and reducing adverse reactions was significantly higher than that of daily preparations,
which is worthy of clinical promotion.

ARTICLE HIGHLIGHTS

Research background
The background of the research is the increasing prevalence and challenges associated with type 2 diabetes mellitus
(T2DM). The study explores the causes of T2DM and the limitations of current treatment options.

Research motivation
The motivation behind the research is to address the limitations of existing drugs for T2DM treatment and explore the
potential of glucagon-like peptide-1 receptor agonists (GLP-1RAs) as a more effective therapeutic option.

Research objectives

The objectives of the research are to compare the blood glucose control effects of weekly and daily formulations of GLP-
1RAs, analyze glucose excursion and inflammation in overweight or obese patients with T2DM, and evaluate the safety
and clinical application prospects of the weekly formulation.
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Research methods

The study involved administering weekly and daily formulations of GLP-1RA to the participants and measuring various
parameters such as fasting blood glucose, mean blood glucose, glucose excursion, lipid levels, and inflammation markers.
Glucose dynamic tests were conducted to assess blood glucose fluctuations.

Research results

The results indicated that the weekly formulation of GLP-1RA had superior blood glucose control effects compared to the
daily formulation. It resulted in lower mean blood glucose levels, reduced glucose excursion, and improved lipid profiles.
Additionally, the weekly formulation showed a greater decrease in inflammation markers.

Research conclusions

Based on the findings, the research concludes that the weekly formulation of GLP-1RA is more effective in controlling
blood glucose levels, inhibiting inflammation, and reducing adverse reactions in obese patients with T2DM. It suggests
that the weekly formulation has promising clinical applications and should be considered for wider implementation.

Research perspectives
To investigate the effects of weekly and daily formulations of GLP-1RA on glucose excursion and inflammation in
overweight and obese patients with type 2 diabetes.
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