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Abstract 
Background and Objective: Although oral semaglutide may be considered 
as a suitable treatment option for obese patients with type 2 diabetes melli-
tus (T2DM) inadequately responsive to dipeptidyl peptidase (DPP)-4 in-
hibitor–based therapy, evidence from actual clinical settings remains lim-
ited. This study aimed to investigate the effect of oral semaglutide in obese 
patients with T2DM who had an inadequate response to DPP-4 inhibitor–
based therapy. Methods: This study was a retrospective, single-center study 
in which outpatients with T2DM were 1) aged 20 years or older at the time 
of oral semaglutide administration, 2) treated with an existing DPP-4 in-
hibitor for 3 months and/or longer at the time of oral semaglutide admin-
istration, and 3) had a hemoglobin A1c (HbA1c) level of ≥ 6.5% and/or a 
body mass index (BMI) ≥ 25.0 kg/m2. The primary endpoints were changes 
in HbA1c and body weight from baseline to 6 months after oral semaglutide 
treatment switching from DPP-4 inhibitor. Results: In the 48 patients stud-
ied, HbA1c was 7.01 ± 0.54%, and BMI was 26.7 ± 3.6 kg/m2 at baseline. 
HbA1c significantly decreased by 0.68 ± 0.36%, and body weight signifi-
cantly decreased by 3.4 ± 2.3 kg (p < 0.001 for each). Improvements in in-
dices of lipid metabolism and liver function were observed. Non-serious 
nausea and loss of appetite were observed in many patients, but these symp-
toms resolved in approximately 3 months. Mild constipation was also ob-
served. Conclusion: Oral semaglutide appears to be a promising alternative 
to DPP-4 inhibitors as a means of glycemic and weight control in obese 
T2DM. 
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1. Introduction 

Incretin-related medications were introduced in 2009 in Japan, and they are 
widely used as a drug treatment for type 2 diabetes mellitus (T2DM) in clinical 
settings. Glucagon-like peptide 1 (GLP-1) belongs to the incretin hormone family 
and is secreted in the small intestine after a meal to stimulate insulin secretion in 
a glucose-dependent manner via GLP-1 receptors [1] [2]. GLP-1 is rapidly de-
graded by dipeptidyl peptidase 4 (DPP-4), and the half-life of GLP-1 is approxi-
mately 2 minutes [3]. As GLP-1 secretion is reduced in T2DM, DPP-4 inhibitors 
were developed, and sitagliptin was introduced in 2006 for the treatment of 
T2DM. 

DPP-4 inhibitors suppress DPP-4 activity by more than 80% and increase the 
concentration of biologically active GLP-1 approximately 2-fold [4], resulting in 
a significant reduction in postprandial blood glucose levels [5] and a reduction in 
the hemoglobin A1c (HbA1c) level of approximately 0.8% [6]. Another benefit of 
DPP-4 inhibitors is that they do not increase the risk of hypoglycemia, possibly 
via potentiating effects on endogenous GLP-1 [7]. 

GLP-1 receptor agonists (GLP-1 RAs), which exogenously stimulate the GLP-1 
receptor, have been developed and are being utilized in clinical settings. As GLP-
1 RAs achieve higher than physiological concentrations of GLP-1, GLP-1 RAs 
show various effects in addition to hypoglycemic effects in the treatment to 
T2DM. For example, GLP-1 RAs promote weight loss, which is thought to be due 
to delayed gastric emptying and central appetite suppressive effects [2]. It has also 
been suggested that delayed gastric emptying is more important than insulin se-
cretion in regulating postprandial hyperglycemia [8]. 

Semaglutide, a human GLP-1 analogue with 94% structural homology to GLP-
1, reportedly exhibits improved binding to albumin through binding of long-
chain fatty acids and resistance to degradation by DPP-4 due to partial replace-
ment of amino acids [9]. This modification results in a half-life of approximately 
7 days for semaglutide, which can be controlled by administering the drug subcu-
taneously once a week. Semaglutide was approved for use in the United States in 
2017 as a long-acting GLP-1 RA. In a series of Semaglutide Unabated Sustainabil-
ity in Treatment of Type 2 Diabetes (SUSTAIN) studies, subcutaneous semag-
lutide (0.5 mg or 1.0 mg) was shown to be effective in reducing body weight as 
well as significantly lowering blood glucose [10] [11]. 

The addition of a fatty acid derivative, N-(8-[2-hydroxybenzoyl] amino) capry-
late (SNAC), improved the gastrointestinal absorption of semaglutide and made 
it possible to administer the drug orally [12]. The once-daily oral formulation of 
semaglutide was evaluated for hypoglycemic effects in a series of Peptide Innova-
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tion for Early Diabetes Treatment (PIONEER) studies [13] [14]. In the PIONEER 
3 trial, oral semaglutide (7 mg and 14 mg/day) showed a significant decrease in 
HbA1c compared to the DPP-4 inhibitor sitagliptin (100 mg/day) in patients with 
T2DM inadequately responsive to metformin, while at the same time promoting 
a significant decrease in body weight [15]. 

Although these findings suggest that oral semaglutide may be a suitable treat-
ment option for obese T2DM patients inadequately responsive to DPP-4 inhibi-
tor–based therapy, evidence from actual clinical settings remains limited. In the 
present study, we investigated the effectiveness of oral formulation of semaglutide 
switching from a DPP-4 inhibitor in actual clinical practice. 

2. Methods 
2.1. Study Design 

This was a retrospective, single-center study conducted at the Okamoto Internal 
Medicine Clinic, Tokyo, Japan, from April 1, 2021, to October 31, 2021. The fol-
low up duration was 6 months after the initiation of oral semaglutide. 

The study subjects were patients with T2DM who visited the Okamoto Internal 
Medicine Clinic for treatment of diabetes mellitus every month. Among them, 
eligible participants were prescribed semaglutide switching from a DPP-4 inhibi-
tor due to HbA1c ≥ 6.5% and/or a body mass index (BMI) ≥ 25.0 kg/m2 during 
the study period. Othe eligibility criteria were: 1) age ≥ 20 years at the time of oral 
semaglutide administration, and 2) treated with an existing DPP-4 inhibitor for 3 
months or longer at the time of oral semaglutide administration. Exclusion crite-
ria were: 1) patients with a history of pancreatitis, 2) patients with severe gastro-
intestinal disorders, such as severe gastroparesis, 3) patients who experienced se-
vere hypoglycemia with conventional therapy, 4) pregnant or lactating patients, 
5) patients with severe renal dysfunction, and 6) patients being treated with a 
GLP-1 RA. 

Oral semaglutide was started at a dose of 3 mg once daily and increased to 7 mg 
once daily after 4 weeks. If 7 mg of oral semaglutide once daily for 4 weeks or 
longer was not effective, the dose was increased to 14 mg once daily. The dosages 
and administration of antihyperglycemic drugs that had been administered before 
oral semaglutide were increased or decreased depending on the status of glycemic 
control in each patient. 

2.2. Evaluation Parameters 

The starting date of oral semaglutide was recognized as baseline. Age, sex, and 
height at baseline were recorded. Overnight fasting blood samples and urine sam-
ples, along with body weight, blood pressure measurements, and heart rate, were 
collected at baseline and 6 months after oral semaglutide administration. BMI was 
calculated as weight (kg) divided by height (m) squared. HbA1c was measured 
using high-performance liquid chromatography (HPLC) and expressed as Na-
tional Glycohemoglobin Standardization Program (NGSP) levels. Creatinine, uric 
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acid, triglycerides, total cholesterol (TC), high-density-lipoprotein (HDL) choles-
terol (HDL-C), and low-density-lipoprotein (LDL) cholesterol (LDL-C) were 
measured as evaluation parameters. LDL-C was estimated using the Friedewald 
equation ([TC] – [HDL-C] – [TG/5]) [16]. In addition, aspartate aminotransfer-
ase (AST), alanine transaminase (ALT), γ-glutamyl transpeptidase (γ-GTP), white 
blood cell count, red blood cell count, hemoglobin content, hematocrit, albumin, 
and urea nitrogen were measured to investigate the safety of semaglutide oral for-
mulation. Estimated glomerular filtration rate (eGFR) was calculated using the 
following formula [17]. 

Male: eGFR = 194 × serum creatinine − 1.094 × age − 0.287. 
Female: Male × 0.739. 

2.3. Endpoints 

The primary endpoints were changes in HbA1c and body weight from baseline to 
6 months after oral semaglutide administration. The secondary endpoint was 
achieving HbA1c < 6.5% after oral semaglutide treatment. Changes in the dosage 
and administration of concomitant hypoglycemic drugs were also assessed as sec-
ondary endpoints. The discontinuation and dosage reduction of insulin secreta-
gogues was considered based on participants’ improvement of the glycemic con-
trol during the observation period. For safety assessment, adverse events (includ-
ing changes in laboratory test values) for which a relationship to oral semaglutide 
could not be ruled out were defined as adverse drug reactions. 

2.4. Statistical Analysis 

Continuous variables in the text or tables are expressed as mean ± standard devi-
ation (SD), and non-normally distributed data are expressed as median and inter-
quartile ranges. Comparisons of values between baseline and 6 months after oral 
semaglutide were made using paired t-tests or Wilcoxon rank sum tests. Compar-
isons between patient populations were made using unpaired t-tests or Mann-
Whitney U tests. Pearson’s correlation coefficients were also obtained for changes 
in HbA1c and body weight. The analysis was based on R Commander’s Easy R 
(EZR) ver. 1.4. Mediating 1 and R ver. 3.5. 2 (The R Foundation for Statistical 
Computing, Vienna, Austria) were used for this study [18], and a two-sided p 
value of < 0.05 was considered statistically significant. 

2.5. Ethics Approval and Consent to Participate 

The study protocol was approved by the Clinic Committee of Okamoto Internal 
Medical Clinic, and the study was conducted in compliance with the Declaration 
of Helsinki [19] and the Japanese Ethical Guidelines for Medical Research Involv-
ing Human Subjects [20]. The research protocol was reviewed and approved by 
the Ethics Committee of Juntendo University (no. E21-0347), and written, in-
formed consent was obtained from all participants. 
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3. Results 

A total of 48 patients were observed for up to 6 months after switching from DPP-
4 inhibitors to oral semaglutide (Table 1). There were 30 males and 18 females, 
aged 60.9 ± 10.1 years (35 to 78 years). Duration of diabetes was 12.2 years ± 4.5 
years. Throughout the observation period, there were no participants to discon-
tinue oral semaglutide due to adverse drug reactions. Before switching to oral 
semaglutide, the mean HbA1c was 7.01 ± 0.54%, and BMI was 26.7 ± 3.6 kg/m2. 
DPP-4 inhibitors before switching to oral semaglutide included linagliptin in 22 
patients, sitagliptin in 15 patients, vildagliptin in 9 patients, and alogliptin and 
teneligliptin in 1 patient each. When the standard daily dose of each DPP-4 inhib-
itor was assumed to be titer 1, it was 1.02 ± 0.14 in all patients. The oral dose of 
semaglutide per day was 8.38 ± 2.97 mg after 6 months. Sodium glucose co-trans-
porter 2 (SGLT-2) inhibitors were administered to all patients before oral semag-
lutide administration. 

Two patients received insulin therapy.  
 
Table 1. Patient characteristics at baseline (n = 48). 

Variable Mean (SDa) or nb (%) 

Male/Female 30/18 

Age (years) 60.9 (10.1) 

Duration of diabetes (years) 12.2 (4.5) 

Body mass index (kg/m2) 26.67 (3.61) 

Body weight (kg) 74.3 (11.8) 

Hemoglobin A1c (%) 7.01 (0.54) 

eGFRc (mL/min/1.73m2) 76.43 (16.01) 

Medication   

Alogliptin (25 mg) 1 (2.1) 

Linagliptin (5 mg) 22 (45.8) 

Sitagliptin (50 mg) 14 (29.2) 

Sitagliptin (100 mg) 1 (2.1) 

Teneligliptin (20 mg) 1 (2.1) 

Vildagliptin (100 mg) 9 (18.8) 

aData are presented as n (%) for categorical variables or mean (standard deviation [SD]). 
bNumber. ceGFR, estimated glomerular filtration rate. 

3.1. Changes in HbA1c and Body Weight 

HbA1c decreased significantly from 7.01% ± 0.54% at baseline to 6.33% ± 0.39% 
after 6 months (p < 0.001, Figure 1), a decrease of 0.68% ± 0.36%. Body weight 
also decreased significantly by 3.4 ± 2.3 kg, from 74.3 ± 11.8 kg at baseline to 70.9 
± 12.3 kg 6 months after oral semaglutide initiation (p < 0.001, Figure 2). Body 
weight decreased by 5% or more was 42% (20 of 48 patients) and by 10% or more 
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was 6% (3 of 48 patients). Body weight decreased by 3.1 ± 2.2 kg (4.0% ± 2.8%) in 
men and by 3.9 ± 2.5 kg (5.8% ± 3.5%) in women. There was no statistical differ-
ence in gender. 
 

 
HbA1c: hemoglobin A1c, DPP-4: dipeptidyl peptidase 4; Comparison of HbA1c between 
baseline and 6 months after oral semaglutide was made using paired t-test. 

Figure 1. Decreased change in HbA1c after switching to oral semaglutide from a DPP-4 
inhibitor. 

 

 
DPP-4: dipeptidyl peptidase 4; Comparison of body weight between baseline and 6 months 
after oral semaglutide was made using paired t-test. 

Figure 2. Decreased change in body weight after switching to oral semaglutide from a DPP-
4 inhibitor.  
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HbA1c decreased in all patients, and body weight decreased in 45 of 48 patients 
after oral semaglutide administration. The relationship between the changes in 
HbA1c and body weight is shown in Figure 3. There was no significant relation-
ship between the changes in these two parameters (r = 0.282). All patients had 
HbA1c > 6.5% before switching to semaglutide oral formulation, and 36 patients 
(75.0%) achieved HbA1c < 6.5% after treatment with oral semaglutide. 

 

 
HbA1c: hemoglobin A1c; Correlation coefficient with 0.282 for changes in HbA1c and 
body weight was calculated by Pearson’s correlation coefficient. 

Figure 3. Significant relationship between changes in HbA1c and body weight. 

3.2. Changes in Dosage of Concomitant Hypoglycemic Drugs 

The insulin secretagogues glinide or sulfonylurea were used in 39 of 48 patients 
(81.3%) in addition to DPP-4 inhibitors and SGLT-2 inhibitors at baseline. The 
dose of concomitant insulin secretagogues was reduced in 13 patients, and these 
drugs were discontinued in 12 patients after treatment with oral semaglutide (Ta-
ble 2). Two patients received insulin therapy, and their dosage of insulin was re-
duced from 14 to 10 units per day and from 12 to 9 units per day, respectively. 
 
Table 2. Change in dose of co-administered insulin secretagogues. 

 
Before administration (mg) After administration (mg) 

Mean (SDa) 

Gliclazide (n = 3) 33.3 (11.5) 0 (0) 

Glimepiride (n = 9) 1.3 (0.8) 0.3 (0.4) 

Repaglinide (n = 13) 0.9 (0.4) 0.4 (0.4) 

aData are presented as mean (SD). 
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3.3. Comparison of Metabolic Parameters and Renal Function 

Levels of serum creatinine, serum uric acid, triglycerides, HDL-C, and LDL-C af-
ter switching to oral semaglutide from DPP-4 inhibitor are shown in Table 3. Six 
months after oral semaglutide administration, the serum uric acid level tended to 
decrease, and LDL-C, TC, and triglyceride levels decreased significantly. A slight 
decrease in HDL-C level was also observed. By contrast, no changes were observed 
in creatinine level and eGFR. 
 
Table 3. Comparison of renal function and metabolic parameters before and after admin-
istration of semaglutide. 

 
Before administration 

(n = 47) 
After Administration 

(n = 47) 
p value 

Mean (SD)a and median (range)a  

BUNb (mg/dL) 16.91 (3.80) 15.57 (4.15) 0.010 

Creatinine (mg/dL) 0.760 (0.189) 0.753 (0.173) 0.566 

eGFRc (mL/min/1.73 m2) 76.43 (16.01) 76.57 (14.76) 0.955 

Serum uric acid (mg/dL) 5.06 (1.08) 4.81 (1.14) 0.053 

TCd (mg/dL) 220.2 (48.6) 196.1 (37.8) <0.001 

HDL-Ce (mg/dL) 58.6 (12.5) 54.3 (12.5) <0.001 

LDL-Cf (mg/dL) 87.7 (25.0) 76.3 (18.5) <0.001 

TGg (mg/dL) 108.0 [86.0, 162.5] 91.0 [76.0, 132.5] 0.016 

aData are presented as mean (SD) or median (25 th percentile, 75 th percentile). bBlood 
urea nitrogen. ceGFR, estimated glomerular filtration rate. dTotal cholesterol. eHigh-den-
sity-lipoprotein cholesterol. fLow-density-lipoprotein cholesterol. gTriglycerides; Compar-
isons of values between baseline and 6 months after oral semaglutide were made using 
paired t-tests or Wilcoxon rank sum tests. 

3.4. Safety 

A comparison of liver function and blood test–related items is shown in Table 
4. Six months after oral semaglutide administration, the γ-GTP level decreased 
significantly, and small but significant decreases were observed in red blood cell 
count, hemoglobin, hematocrit, albumin, and blood urea nitrogen levels. In ad-
dition, 10 of the 48 patients experienced nausea and decreased appetite during 
the period of treatment with 3 mg oral semaglutide, and when the dose was in-
creased further to 7 mg, an additional 21 patients complained of nausea and 
decreased appetite. However, after approximately 3 months, these gastrointes-
tinal symptoms abated in many patients. Constipation was also reported by 18 
patients. There was no patient who discontinued semaglutide due to adverse 
events. For patients enrolled in this study, extrapancreatic enzymes (amylase, 
lipase and trypsin) were checked, and there was no patient who experienced 
“acute pancreatitis”. 
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Table 4. Comparison of hepatic and blood test parameters before and after administration 
of semaglutide. 

 
Before administration  

(n = 47) 
After administration  

(n = 47) 
p value 

Mean (SD)a  

Albumin (g/dL) 4.55 (0.33) 4.47 (0.31) 0.019 

ASTb (IU/L) 23.1 (7.7) 22.7 (8.0) 0.685 

ALTc (IU/L) 26.0 (16.3) 23.7 (15.6) 0.139 

γ-GTPd (IU/L) 28.5 (19.9) 22.7 (11.2) 0.003 

White blood cells (μL) 6231.9 (1546.5) 6161.7 (1972.1) 0.655 

Red blood cells (104/μL) 484.0 (52.8) 471.5 (57.2) 0.004 

Hemoglobin (g/dL) 14.49 (1.47) 14.13 (1.70) 0.003 

Hematocrit (%) 45.29 (3.79) 44.14 (4.42) 0.005 

aData are presented as mean (SD), bAspartate aminotransferase. cAlanine transaminase.  
dγ-Glutamyl transpeptidase; Comparisons of values between baseline and 6 months after 
oral semaglutide were made using paired t-tests or Wilcoxon rank sum tests. 

4. Discussion 

Our results show that switching to oral semaglutide from a DPP-4 inhibitor con-
tributes to better glycemic control and results in significant body weight loss. The 
improvement in HbA1c with oral semaglutide was greater in patients with higher 
initial HbA1c, regardless of the type of DPP-4 inhibitor administered before oral 
semaglutide. 

In the 2021 tabulation by the Diabetes Data Management Study Group, the av-
erage HbA1c level in 53,533 patients with T2DM was 7.11%, and 49% of patients 
had an average HbA1c < 7.0% [21]. The difficulty in maintaining good glycemic 
control in T2DM may be due to multiple interrelated factors associated with 
T2DM, treatment inertia leading to delays in treatment intensification, inadequate 
lifestyle changes, and poor adherence to treatment [22] [23]. If control is subop-
timal after 3 to 6 months from the initial treatment, intensification with alterna-
tive hypoglycemic therapies is necessary and must be addressed individually to 
meet the needs of the patient [23]. 

Semaglutide is the only GLP-1 RA available in both injectable and oral formu-
lations. It was suggested that oral formulations are more convenient, leading to 
greater acceptability and adherence to GLP-1 RA therapy, which may provide an 
additional option to facilitate achieving glycemic control, especially in patients 
who are reluctant to receive injectable treatment [24]. Semaglutide oral formula-
tion was compared with sitagliptin, empagliflozin, and liraglutide in a series of 
PIONEER studies [15] [25]-[27]. In these studies, oral semaglutide showed a de-
crease in HbA1c of > 1.0%, which was superior to that of the comparator. In ad-
dition, the oral semaglutide formulation showed a significant body weight loss 
compared to the comparator, with a significantly greater decrease in body weight 

https://doi.org/10.4236/jdm.2025.152007


A. Okamoto et al. 
 

 

DOI: 10.4236/jdm.2025.152007 102 Journal of Diabetes Mellitus 
 

of > 1 kg for oral semaglutide compared to 1.8 mg liraglutide. 
Pharmacokinetic and exposure-response analyses of oral semaglutide com-

pared to subcutaneous semaglutide based on data from the SUSTAIN and PIO-
NEER studies have also been reported [28]. Dose-dependent efficacy (decrease in 
HbA1c and body weight) and tolerability (occurrence of nausea and vomiting) 
were revealed. The authors reported that switching to subcutaneous semaglutide 
from other GLP-1 RAs is useful [29]. In our real-world study, switching from a 
DPP-4 inhibitor to oral semaglutide also resulted in a significant decrease in 
HbA1c and significant weight loss. Regardless of route of administration, the data 
indicates that semaglutide is a beneficial option for treating T2DM. 

In the present study, switching from DPP-4 inhibitor to oral semaglutide re-
sulted in a reduction or discontinuation of insulin secretagogues. In addition, the 
insulin dosage was reduced in one patient. Better glycemic control and the ability 
to reduce or discontinue insulin secretagogues may also be a major factor in im-
proving patients’ burdens to diabetes treatment. 
We observed improvements in deviations in liver enzyme levels, possibly due to 
increased weight loss. T2DM is often associated with abnormalities in uric acid or 
lipid metabolism, and these patients have a higher risk of developing cardiovas-
cular diseases. With regard to the physiological effects of GLP-1, treatment with 
GLP-1 RAs, which improve not only glycemic control but also lipid metabolism, 
is of great value, and treatment with oral semaglutide is particularly effective. 

A similar previous studies in T2DM patients treated with DPP-4 inhibitors re-
ported that switching from DPP-4 inhibitors to oral semaglutide showed better 
HbA1c and body weight reductions, and improvement of liver function enzymes 
(AST and γ-GTP) compared to continuous DPP-4 inhibitors treatment [30] [31]. 
This study also confirmed that switching from DDP-4 inhibitors to oral semag-
lutide resulted in a decrease in HbA1c and body weight in T2DM patients with 
obesity under treatment with DPP-4 inhibitors. Although the efficacy of oral semag-
lutide against DPP-4 inhibitors was similar in the previous study and this study, 
the evidence on the clinical position of oral semaglutide in T2DM patients under 
treatment with DPP-4 inhibitors is needed to be accumulated in the actual clinical 
setting. 

Gastrointestinal adverse drug reactions are a potential impediment to treat-
ment with oral semaglutide. In the present study, minor nausea, decreased appe-
tite, or constipation were observed at low doses, but the frequency of these symp-
toms increased with increasing dose. However, many of these symptoms disap-
peared approximately 3 months after onset in many patients; thus, it may be nec-
essary to take measures such as reducing the dose if symptoms are severe, based 
on discussion with the patient and careful observation. 

This study has several limitations worth noting. First, there may have been se-
lection bias given the small sample size and the fact that patients were recruited 
from one medical institution that specializes in diabetes treatment. In addition, 
the study lacked a control group, and participants were receiving a heterogeneous 
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group of concomitant glucose-lowering drugs. Therefore, application of the re-
sults to actual clinical settings could be limited. A large-scale, multicenter, con-
trolled study will be needed to better compare our data to those from studies in 
other medical settings. Second, important factors such as fasting blood glucose 
levels, serum insulin, C-peptide, proinsulin, glucagon, proinsulin-to-insulin ra-
tio, insulin resistance assessment (HOMA of β-cell function), and health-related 
behaviors were not evaluated but should be addressed in future studies. Third, 
the follow-up period of 6 months was relatively short. As a next step, cohort 
studies with longer follow-up periods should be conducted to assess long-term 
outcomes, including glycemic control. Finally, there was no limitation on the 
type of DPP-4 inhibitor in terms of switching, and there were no restrictions on 
the type of SGLT-2 inhibitors used in the patients. Therefore, how the differ-
ences in switched drugs or concomitant drugs affected the outcome of this study 
is unclear. 

5. Conclusion 

This retrospective, single-center study showed significant improvement in HbA1c 
and body weight after patients were switched to oral semaglutide from a DPP-4 
inhibitor. Oral semaglutide appears to be a promising drug for managing glycemic 
status and body weight in obese patients with T2DM, although additional valida-
tion is needed. 
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