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Background: The semaglutide once-weekly injection (Sema-OWI) is widely accepted for managing type-2 diabetes mellitus (T2DM) 
patients, particularly those seeking weight loss. However, hypoglycemia is continually challenging healthcare practitioners, and the 
underlying factors have yet to be conclusively reported. The study aimed to investigate the underlying characteristics of T2DM 
patients undergoing sema-OWI treatment.
Methods: A matched case-control study design was employed with a 1:4 (case:control) ratio. Univariable conditional logistic 
regression was used for the preliminary analysis of the association between patient characteristics and the occurrence of hypoglycemia 
using a matched odds ratio (mOR). Then, multivariable conditional logistic regression was performed using the predictors, with 
adjusted mOR (mORadj), including body mass index (BMI) and glycosylated hemoglobin (HbA1C), adjusted for the significant 
confounders identified in the univariable conditional logistic regression.
Results: Forty-five cases diagnosed with the hypoglycemic event and 180 controls were recruited according to a 1:4 (case:control) 
ratio. According to univariable conditional logistic regression, Patients treated with sema-OWI for 4–6 months (mOR = 0.052; 
p<0.001) and more than 6 months (mOR = 0.045; p = 0.001) were least likely to experience hypoglycemia. Obese patients (mOR = 
0.110; p = 0.041) and those with an HbA1C level >9 (mOR = 0.254; p < 0.001) were also least likely to experience hypoglycemia. 
According to multivariable conditional logistic regression analysis, the model was adjusted for the number of T2DM medications and 
Sema-OWI duration, confirming that obesity and higher HbA1C levels (>9) were associated with a lower likelihood of hypoglycemia. 
On the other hand, the above results establish that the normal body mass index and lower HbA1C levels (<7) were associated with 
a higher likelihood of hypoglycemia.
Conclusion: Patients with T2DM treated with sema-OWI require careful monitoring, particularly during the first 3 months. Normal 
BMI and HbA1C levels <7 are considered risk factors for hypoglycemia.
Keywords: body mass index, HbA1C, hypoglycemia, semaglutide once-weekly injection, type-2 diabetes mellitus

Introduction
Glucagon-like peptide-1 (GLP-1) is one of the incretin hormones released from the gut, augmenting insulin secretion. 
Consequently, it inhibits glucagon secretion, leading to improved glycemic control. It also limits weight gain by 
inhibiting gastric emptying and food intake and increasing nutrient absorption.1 GLP-1 receptor agonists (RAs) have 

Therapeutics and Clinical Risk Management 2026:22 610579                                                   1
© 2026 Amirthalingam 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 and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, 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).

Therapeutics and Clinical Risk Management                                     

Open Access Full Text Article

https://doi.org/10.2147/TCRM.S610579
Received: 19 March 2026
Accepted: 24 May 2026
Published: 4 June 2026

T
he

ra
pe

ut
ic

s 
an

d 
C

lin
ic

al
 R

is
k 

M
an

ag
em

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0002-5803-1227
http://orcid.org/0009-0006-3387-5147
http://orcid.org/0009-0005-9281-5526
http://orcid.org/0000-0003-4930-792X
http://orcid.org/0000-0002-0288-065X
http://orcid.org/0000-0002-1264-7229
http://orcid.org/0000-0002-7049-9826
http://orcid.org/0000-0002-5453-6332
http://orcid.org/0000-0002-5003-7501
http://orcid.org/0000-0002-5851-5088
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.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


been a milestone in managing type-2 diabetes mellitus (T2DM) since 2005, as exenatide was the first drug introduced in 
this class, followed by liraglutide, lixisenatide, dulaglutide, semaglutide, and tirzepatide in the respective years 2010, 
2013, 2014, 2017, and 2022.2

However, it has been associated with adverse effects, as 14,512 adverse events have been reported in the FDA 
Adverse Event Reporting System (FAERS) database as of 2023. Adverse effects related to the gastrointestinal tract were 
predominant (10,214), followed by metabolic and nutrition-related effects (1981), nervous system effects (568), endo
crine system effects (458), and hepatobiliary system effects (424). Also, 14.68% were hospitalized due to the severe 
outcomes of semaglutide.3 Hypoglycemia (0.5%), which requires hospitalization, was reported commonly after gastro
intestinal adverse effects in a retrospective observational study.4

Semaglutide, the first GLP-1RAs available in both oral and subcutaneous formulations, has already been widely 
accepted by physicians for managing patients with T2DM and cardiovascular and renal complications. These patients 
may already be more vulnerable to hypoglycemia, and this underscores the need to understand its safety profile, including 
its hypoglycemia risk, across diverse patient populations.5 Though Semaglutide is associated with a lower risk of 
hypoglycemia as it stimulates insulin secretion in a glucose-dependent manner, meaning it primarily acts when blood 
glucose levels are elevated and does not cause excessive insulin release during normal or low glucose levels. However, 
its rapid action lowers the blood sugar level, increasing the risk of hypoglycemia. It rapidly reduces glycosylated 
hemoglobin (HbA1C) and exerts potent effects on appetite suppression, delayed gastric emptying, and enhanced satiety, 
contributing to more effective weight loss than other GLP-1 receptor agonists. Therefore, HbA1C and BMI are 
considered potential key factors in understanding hypoglycemic risk.6–9

The Semaglutide Unabated Sustainability in Treatment of Type 2 Diabetes (SUSTAIN 6) trial reported 23.1% and 
21.7% severe or confirmed severe hypoglycemic symptomatic episodes with sema-OWI 0.5 mg and 1 mg, respectively.6 

Moreover, real-world data reported that the median onset of hypoglycemia for sema-OWI was two days, and sema-OWI 
0.25 mg would typically be initiated for the first four weeks.7 All SUSTAIN trials reported no hypoglycemic events 
related to the sema-OWI 0.25 mg.8 The global real-world Semaglutide Real-world Evidence (SURE) program reported 
that 1.3% of hypoglycemic events and 0.1% were severe, particularly in patients with microvascular complications.9 

Meanwhile, 42.86% of patients with hypoglycemic events were hospitalized with no fatality report, according to the 
FAERS database until 2020.7

An observational cohort study from Canada reported no change in patients’ self-reported hypoglycemic events 
between baseline (4.3%) and follow-up (4.7%). Additionally, hypoglycemic events among T2DM patients were not 
associated with the co-prescription of sulfonylurea and insulin.10 However, a recent multicenter observational 15-month 
follow-up study reported that there was a decline in the mean (standard deviation) of hypoglycemic event frequency from 
the baseline [4.60 (1.10)], followed by 3 months [2.30 (0.80)], 6- and 12-month follow-up [0.80 (0.50)].11 The varying 
hypoglycemic rates of Sema-OWI between trials and real-world data were influenced by various factors, including 
combination with other antidiabetic therapies, patient characteristics, dosage, and real-world factors.7–11

As mentioned above, numerous uncertainties remain regarding the causal relationship between sema-OWI and 
hypoglycemia, with various underlying factors, such as the onset of the event, dose, and follow-up.7 In this context, 
the present study aimed to investigate the clinical characteristics of hospitalized T2DM patients who experienced 
hypoglycemic events, after matching them with T2DM patients who had no incidence of hypoglycemia. Additionally, 
the influence of sociodemographic characteristics on this aspect was also investigated.

Methods
Study Design and Site
A matched case-control study was conducted from November 2024 to April 2025 in a Government Hospital in Tabuk, 
Saudi Arabia. The hospital has adequate facilities and healthcare practitioners who can manage diabetes and its 
complications at no cost, regardless of nationality. Furthermore, all medications are dispensed according to the 
prescription at no additional charge. The study adhered to Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines.12 The STROBE checklist is provided as Supplementary Material.

https://doi.org/10.2147/TCRM.S610579                                                                                                                                                                                                                                                                                                                                                                                                                                  Therapeutics and Clinical Risk Management 2026:22 2

Amirthalingam et al                                                                                                                                                                

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/610579/Supplementary%20file%201_STROBE-Checklist.doc


Sample Size
The sample size estimation was performed as follows.13 According to SUSTAIN 6, the probability of hypoglycemia (p1) 
with semaglutide was 44.8%, and the probability of the hypoglycemia control group (p0=1-p1) was 55.2%.6 The study 
employed a matched case–control design with a 1:4 ratio (case: control) to relate the potential exposures of the 
hypoglycemic event with a matched odds ratio (mOR) of 3 or higher using conditional logistic regression at a 5% 
significance level (α) with a statistical power (1-β) of 80%.14 Hence, the sample sizes for cases, controls, and the total 
sample were determined to be 46, 184, and 230, respectively https://riskcalc.org/samplesize/].13

Drug Selection and Dosing Escalation of Sema-OWI at the Study Site
Sema-OWI was prescribed at the study site to the T2DM patients with one of the following conditions, including 
overweight, obesity, cardiovascular disease, and chronic kidney disease, and aiming to minimize the risk of hypoglyce
mia. Sema-OWI dose escalation from 0.25 mg to 0.5 mg or from 0.5 mg to 1mg was taking place at 4-week intervals, 
provided no serious adverse effects were reported by patients at the study site.9 A dose-reduction strategy for 
concomitant antidiabetic medications, particularly insulin and sulfonylureas, was routinely implemented at the study 
site during the initiation and titration of Sema-OWI, in accordance with established guidelines.15

Criteria for Case Inclusion
Hospitalized patients of T2DM aged ≥18 years with the chief complaint of hypoglycemia who had already undergone the 
treatment of semaglutide during the study period. According to the Saudi Diabetes Clinical Practice Guidelines 
(SDCPG), Patients presenting with clinically significant hypoglycemia—defined as hypoglycemia associated with severe 
cognitive impairment requiring external assistance for recovery, regardless of measured glucose level were considered for 
hospital admission, while less severe cases were managed in the outpatient setting.16 CGM is strongly recommended in 
the SDCPG to monitor hypoglycemia in patients with clinically significant hypoglycemia, which was implemented at the 
study site. The patient classified level 1, level 2, or level 3/severe hypoglycemia has been included in the case group.17

Criteria for Control Inclusion
Controls were selected from the outpatient population and matched to cases based on predefined criteria, including age 
(±5 years), sex, nationality, and semaglutide (sema-OWI) dose. This matching approach was intended to minimize 
confounding by key demographic and treatment-related variables.18

Exclusion Criteria for Case and Control Groups
The following were exclusion criteria of the study: 1. The patients with a history of comorbidities other than metabolic 
(obesity, hypertension, dyslipidemia, and cardiovascular disease), 2. The patients were already reported to have 
hypoglycemia before the exposure to sema-OWI.

Data Collection
The data collection was divided into two parts: (1) Sociodemographic characteristics (age, gender, marital status, 
education, occupation, and smoking status) were directly obtained from the patient; and (2) Clinical characteristics 
(Diagnosis, comorbidities, T2DM duration, and details of medications) and laboratory data (BMI, and HbA1C) were 
obtained from the hospital database’s electronic health records. A face-to-face interview was conducted with a case or 
control to obtain the sociodemographic characteristics. For cases, all clinical characteristics and laboratory data were 
obtained on the day of admission. Random blood glucose and HbA1C levels were measured and reported when patients 
complained of hypoglycemia. The clinical characteristics and laboratory data of the controls were obtained during the 
outpatient pharmacy visit. Fasting blood glucose level and HbA1C were documented upon their visit to the study site.
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Data Interpretation of Clinical Outcome and Predictor Variables
Hypoglycemia has been classified according to the American Diabetes Association (ADA) guidelines into 1. Level 
1 hypoglycemia (blood glucose ≤70 mg/dL [3.9 mmol/L]), which requires treatment with fast-acting carbohydrates and 
adjustment of glucose-lowering therapy; 2. Level 2 hypoglycemia (blood glucose <54 mg/dL (3.0 mmol/L), and 3. Level 
3 or severe hypoglycemia with the presence of severe cognitive impairment, which needs external assistance for recovery 
regardless of the glucose level.17 The BMI is categorized as underweight (<18.5kg/m2), normal weight (18.5–24.9kg/m2), 
overweight (25–29.9kg/m2), and obese (≥30kg/m2).19 Hemoglobin A1C less than 7% was considered target glycemic 
control, 7–9% was considered above target, and more than 9% was uncontrolled T2DM.20

Statistical Analysis
Descriptive statistics were performed to analyze the distribution of sociodemographic characteristics between cases and 
controls using Pearson’s chi-square test. Univariable conditional logistic regression was initially performed, and 
a p-value of less than 0.05 was used to determine which variables to include in the multivariable conditional logistic 
regression model. In multivariable conditional logistic regression, we assumed that BMI and HbA1C were predictors of 
hypoglycemia, adjusted for other significant confounding demographic variables identified in univariable conditional 
logistic regression. Adjusted matched odds ratios (mOR) and their 95% confidence intervals (CI) were calculated from 
the parameter estimates of the final model.17 A p-value of less than 0.05 was considered statistically significant, 
indicating an association between patient characteristics and hypoglycemic events. The Statistical Package for the 
Social Sciences (version 25.0) was used for statistical analysis.

Results
Eight hundred and twenty-six T2DM patients had been prescribed sema-OWI during the study period at the study site. 
Forty-five patients (5.44%) with blood glucose levels below 3.9 mmol/L and/or severe cognitive impairment were 
admitted to the hospital. Level 1 hypoglycemia (26; 57.78%) was the most predominant, followed by level 2 hypogly
cemia (13; 28.89%) and level 3 hypoglycemia (6; 13.33%), as illustrated in Figure 1.

Figure 1 Distribution of types of hypoglycemic events in the case group.
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Matching Cases with Controls
All 45 cases were matched (1:4) with patients who did not develop hypoglycemia, using criteria including age, gender, 
nationality, and duration of sema-OWI treatment. Hence, 180 matched control subjects were recruited for the study. All 
cases involved individuals of Saudi nationality.

Demographics of the Study Population
Table 1 illustrates the demographics of the cases and controls. Many cases identified during this study were between 41 
and 50 years old (15; 33%), males (25; 55.56%), married (26; 57.78%), diploma holders or graduates (25; 55.56%), and 
those engaged in business or employment (40; 88.89%). These associations were not statistically significant. About 73% 
of the control group were non-smokers, and only 57.78% of the cases were non-smokers, which was a statistically 
significant association (p=0.022). The distribution of metabolic comorbidities showed no significant variation between 

Table 1 Distribution of Characteristics Between the Matched Case-Control Group

Total (225) Case (45) Control (180) χ2 df p

N % N % N %

Age

20-30 5 2.22 1 2.22 4 2.22 0.000 4 1.000

31-40 30 13.33 6 13.33 24 13.33

41-50 75 33.33 15 33.33 60 33.33

51-60 70 31.11 14 31.11 56 31.11

> 60 45 20.00 9 20.00 36 20.00

Gender

Female 100 44.44 20 44.44 80 44.44 0.000 1 1.000

Male 125 55.56 25 55.56 100 55.56

Marital Status

Single 21 9.33 6 13.33 15 8.33 2.573 2 0.276

Married 152 67.56 26 57.78 126 70.00

Divorcee/Widow 52 23.11 13 28.89 39 21.67

Education

Illiterate/School 76 33.78 20 44.44 56 31.11 2.861 1 0.091

Diploma/Graduate 149 66.22 25 55.56 124 68.89

Occupation

Business/Employed 180 80.00 40 88.89 140 77.78 2.778 1 0.096

Housewife/Retired/Unemployed 45 20.00 5 11.11 40 22.22

Smoking status

Not a smoker 157 69.78 26 57.78 131 72.78 7.670 2 0.022

Current smoker 40 17.78 8 17.78 32 17.78

Ex smoker 28 12.44 11 24.44 17 9.44

(Continued)
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Table 1 (Continued). 

Total (225) Case (45) Control (180) χ2 df p

N % N % N %

T2DM duration

1 to 5 years 74 32.89 15 33.33 59 32.78 0.974 2 0.615

6 to 10 years 49 21.78 12 26.67 37 20.56

More than 10 years 102 45.33 18 40.00 84 46.67

Number of metabolic comorbidities

One 33 14.67 9 20.00 24 13.33 5.797 3 0.122

Two 38 16.89 4 8.89 34 18.89

Three 17 7.56 6 13.33 11 6.11

None 137 60.89 26 57.78 111 61.67

Number of T2DM medications

One 36 16.00 11 24.44 17 9.44 22.747 3 <0.001

Two 68 30.22 19 42.22 49 27.22

Three 27 12.00 10 22.22 25 13.89

None 94 41.78 5 11.11 89 49.44

Duration of semaglutide treatment

1-3 months 12 5.33 10 22.22 2 1.11 32.221 2 <0.001

4-6 months 26 11.56 3 6.67 23 12.78

More than 6 months 187 83.11 32 71.11 155 86.11

Semaglutide dose

0.25 mg 125 55.56 25 55.56 100 55.56 0.000 2 1.000

0.5 mg 80 35.56 16 35.56 64 35.56

1 mg 20 8.89 4 8.89 16 8.89

BMI

Normal BMI (18.5–24.9kg/m2) 48 21.33 12 26.67 36 20.00 5.398 2 0.067

Overweight (25–29.9kg/m2) 150 66.67 32 71.11 118 65.56

Obese (≥30kg/m2) 27 12.00 1 2.22 26 14.44

HbA1C

<7% 77 34.22 26 57.78 51 28.33 14.063 2 <0.001

7 to 9% 116 51.56 14 31.11 102 56.67

More than 9% 32 14.22 5 11.11 27 15.00

Notes: p<0.05 was considered statistically significant distribution between cases and controls is mentioned in bold letters. 
Abbreviations: χ2, Pearson’ s chi-square; BMI-Body mass index; HbA1C- Glycosylated hemoglobin; df- Degrees of freedom; T2DM- 
Type-2 diabetes mellitus.
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the case and control groups. However, cases were predominantly treated with two other medications for managing T2DM 
(19; 42.22%), whereas 49.44% of the controls did not receive any other medications, and this distribution was 
statistically significant (p<0.001). There was a statistically significant difference in the sema-OWI duration of treatment 
(p<0.001), as 22.22% (10) of the cases treated received the drug for 1–3 months, whereas only 1.11% (2) of the controls 
received the same treatment duration. Predominant cases (32; 71.11%) and controls (118; 65.56%) were overweight, 
followed by those with a normal BMI (cases: 12; 26.67% and controls: 36; 20%). Many cases had an HbA1c level of less 
than 7 (26; 57%). Meanwhile, controls predominantly belonged to the 7 to 9 age group (102; 56.67%).

Univariable Conditional Logistic Regression
Table 2 shows that patients treated with sema-OWI for 4–6 months (mOR = 0.052; p<0.001) and those treated for more 
than 6 months (mOR = 0.045; p = 0.001) were least likely to be associated with hypoglycemia. It also indicated that those 
with sema-OWI for 1–3 months were most likely to be associated with hypoglycemia. Obese patients (mOR = 0.110; p = 
0.041) and those with an HbA1C level greater than 9 (mOR = 0.254; p < 0.001) were also least likely to experience 
hypoglycemia (Table 2). Meanwhile, patients who received one T2DM medication other than semaglutide (mOR 0.060; 
p<0.001) were least likely to be associated with hypoglycemia (Table 2). Hence, these characteristics were considered in 

Table 2 Analysis of Risk Factors Associated with Hypoglycemia Using Univariable Conditional 
Logistic Regression

p Matched OR 95.0% CI for the Matched OR

Lower Upper

Marital status

Single – - - -

Divorcee/Widow 0.765 0.843 0.276 2.580

Married 0.238 0.547 0.201 1.490

Education 0.093 0.561 0.286 1.100

Occupation 0.113 0.456 0.172 1.205

Smoking status

Not a smoker - - - -

Current smoker 0.117 2.308 0.810 6.573

Ex smoker 0.446 0.693 0.270 1.779

T2DM duration

1 to 5 years - - - -

6 to 10 years 0.632 0.809 0.339 1.929

More than 10 years 0.627 1.256 0.502 3.145

Number of metabolic comorbidities

None - - - -

One 0.382 1.479 0.615 3.554

Two 0.289 0.528 0.162 1.719

Three 0.196 2.156 0.673 6.901

(Continued)
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a multivariable conditional logistic regression analysis. Marital status, occupation, duration of type 2 diabetes mellitus 
(T2DM), and the number of metabolic comorbidities were not associated with hypoglycemia.

Multivariable Conditional Logistic Regression
The multivariable conditional logistic regression model, which included variables such as BMI and HbA1C, was adjusted 
for the number of T2DM medications and sema-OWI treatment duration (Tables 3 and 4). It confirmed the results of 

Table 2 (Continued). 

p Matched OR 95.0% CI for the Matched OR

Lower Upper

Number of T2DM medications

None - - - -

One <0.001 0.060 0.016 0.233

Two 0.683 0.751 0.190 2.965

Three 0.348 0.571 0.177 1.840

Semaglutide duration

1-3 months - - - -

4-6 months <0.001 0.052 0.011 0.243

More than 6 months <0.001 0.045 0.007 0.281

BMI

Normal BMI (18.5–24.9kg/m2) - - - -

Overweight (25–29.9 kg/m2) 0.554 0.793 0.367 1.710

Obese (≥30kg/m2) 0.041 0.110 0.013 0.912

HbA1C

<7% - - - -

7 to 9% 0.088 0.414 0.151 1.139

More than 9% <0.001 0.254 0.118 0.546

Notes: p<0.05 was considered statistically significant and is mentioned in bold letters. 
Abbreviations: OR, Odds ratio; BMI, Body mass index; CI, Confidence Interval; HbA1C, Glycosylated hemoglobin; T2DM, 
Type-2 diabetes mellitus.

Table 3 Analysis of Risk Factors Associated with Hypoglycemia Using Multivariable 
Conditional Logistic Regression After Adjusting with the Number of T2DM Medications

p Adjusted Matched OR 95% CI

Lower Upper

BMI

Normal BMI (18.5–24.9kg/m2) – - - -

Overweight (25–29.9 kg/m2) 0.561 0.766 0.312 1.879

Obese (≥30kg/m2) 0.023 0.065 0.006 0.685

(Continued)
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univariable conditional logistic regression. Obesity remained least likely to be associated with hypoglycemia even after 
adjusting for the number of T2DM medications (mORadj = 0.065; p = 0.023) and duration of sema-OWI treatment 
(mORadj = 0.116; p = 0.049). Also, higher HbA1C levels (>9) were associated with a lower likelihood of hypoglycemia 
even after adjusting for the number of T2DM medications (mORadj = 0.288; p = 0.005) and duration of sema-OWI 
treatment (mORadj = 0.194; p<0.001). On the other hand, these results indicate that HbA1C <7 and a normal BMI were 
the most significant risk factors for hypoglycemia among T2DM patients treated with sema-OWI (Tables 3 and 4).

Discussion
This study observed 5.44% hypoglycemic events with sema-OWI, which were comparatively higher than recent real- 
world evidence from Canada [baseline (4.3%) and follow-up (4.7%)] and the SURE program (1.3%) as global 
evidence.9,10 This disparity warranted institution-based vigilance for hypoglycemia, particularly during sema-OWI 
dose titration. This matched case-control study investigated the association between T2DM patient characteristics and 
hypoglycemia under sema-OWI treatment. Multivariable conditional logistic regression analysis revealed that the 
patient’s normal body mass index and HbA1c level of less than 7 were associated with an increased likelihood of 

Table 4 Analysis of Risk Factors Associated with Hypoglycemia Using Multivariable 
Conditional Logistic Regression After Adjusting for Semaglutide Treatment Duration

p Adjusted Matched OR 95% CI

Lower Upper

BMI

Normal BMI (18.5–24.9kg/m2) – - - -

Overweight (25–29.9 kg/m2) 0.484 0.740 0.318 1.721

Obese (≥30kg/m2) 0.049 0.116 0.013 1.000

HbA1C

<7% - - - -

7 to 9% 0.135 0.436 0.147 1.296

More than 9% <0.001 0.194 0.079 0.475

Notes: Model adjusted for the number of semaglutide treatment durations; p<0.05 was considered statistically 
significant and is mentioned in bold letters. 
Abbreviations: OR, Odds ratio; BMI, Body mass index; CI, Confidence Interval; HbA1C, Glycosylated 
hemoglobin.

Table 3 (Continued). 

p Adjusted Matched OR 95% CI

Lower Upper

HbA1C

<7% - - - -

7 to 9% 0.154 0.430 0.135 1.374

More than 9% 0.005 0.288 0.120 0.693

Notes: Model adjusted for the number of T2DM medications. p<0.05 was considered statistically significant 
and is mentioned in bold letters. 
Abbreviations: OR, Odds ratio; BMI, Body mass index; CI, Confidence Interval; HbA1C, Glycosylated 
hemoglobin.
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hypoglycemic event after adjusting for confounders, including the number of co-administered T2DM medications and the 
duration of sema-OWI treatment. This result substantiates the previous finding of a significant reduction in HbA1C (less 
than 7%) in the first three months among up to 81% of T2DM patients treated with sema-OWI, which is considered 
a significant risk factor for hypoglycemia.5,21,22

Sema-OWI usually begins with 0.25 mg in the first four weeks, then is titrated up to 0.5 mg in the next four weeks, 
followed by 1 mg. The dose titration was conducted to achieve glycemic goals.23 Doses of 0.5 mg and 1 mg were associated 
with a significant decline in BMI and HbA1c compared to other agents used to manage T2DM.24 These results support earlier 
findings that sema-OWI has a shorter median onset of hypoglycemia, and the risk is reduced after two months of treatment. In 
the first four weeks, there was a decline in mean fasting blood sugar from 0.5 to 2.6 mmol/L, corresponding to a dose of 0.1 to 
1.6 mg of sema-OWI, which was reported in a Phase 2 randomized 12-week trial.21 Therefore, the first few months are crucial, 
as the doses are optimized for individual patients, and careful monitoring of symptoms of hypoglycemia, including tremors, 
palpitations, sweating, headaches, blurred vision, dizziness, and nausea, is necessary.7,25

According to this study’s findings, obese patients with a sema-OWI treatment were the least likely to have 
hypoglycemia since they successfully achieved glycemic control in T2DM patients.26 These findings support previous 
reports that increased BMI independently reduces the risk of hypoglycemia.27 Hence, careful monitoring of blood sugar, 
HbA1C, and BMI is needed to prognosticate the risk of hypoglycemia among T2DM patients managed with sema-OWI, 
particularly in the first three months. This study found that patients who received one T2DM medication other than sema- 
OWI were least likely to have hypoglycemia risk, and no association with two or three co-prescribed T2DM drugs. The 
association between BMI and HbA1C with hypoglycemic risk remains significant after adjusting for the number of 
T2DM medications using a multivariable conditional logistic regression model. Hence, in the present study, several 
medications did not affect the associations of BMI and HbA1c with hypoglycemic event among T2DM patients treated 
with sema-OWI, substantiating the previous findings from SUSTAIN 2–4 and 10.28

Glycemic control of sema-OWI was observed in a previous study, regardless of the co-administered T2DM medica
tions. Hypoglycemia of sema-OWI has already been associated with co-administered sulfonylurea rather than metformin. 
Additionally, mean dose adjustment in units was necessary for insulin therapy, as sema-OWI dose titration was 
initiated.28,29 In this context, a recent descriptive analysis found that patient-related adverse events were predominantly 
due to incorrect and extra doses administered, which might be the underlying factors for hypoglycemia that need to be 
investigated in the future.30 Medication adherence and dietary patterns, which were not assessed in this study, may 
influence glycemic outcomes, including HbA1c and hypoglycemia risk.31 While semaglutide is associated with a lower 
risk of severe hypoglycemia compared with other glucose-lowering agents, appropriate dietary management and careful 
monitoring remain essential, particularly in patients receiving combination therapy (notably insulin and sulfonylureas) or 
those with pre-existing risk factors for hypoglycemia.8 There is no evidence that dietary changes associated with Sema- 
OWI increased hypoglycemic risk, and a conclusive report is still needed.

This study did not conduct a subgroup analysis to assess the impact of co-administered medications and a sensitivity 
analysis to assess unmeasured confounding or hidden bias (if any) on the risk of hypoglycemia. Future longitudinal 
assessments should address this association with a larger sample size, particularly in T2DM patients treated with sema- 
T2DM in the first 3 months.

This case-control study matched cases with controls in a 1:4 ratio according to variables influencing glycemic control, 
including age, gender, nationality, and sema-OWI dose.7,21,24,26,32,33 The distribution of variables between cases and controls, 
including marital status, education, occupation, duration of type 2 diabetes mellitus (T2DM), and the number of comorbidities, 
does not significantly impact hypoglycemic risk, as determined by chi-square analysis. The univariable conditional logistic 
regression also reveals similar results in these variables. These results authenticate the previous findings.11,30

While HbA1c and BMI for cases were measured at the time of hospital admission for hypoglycemia, these values for 
controls were obtained during outpatient visits. This discrepancy may not accurately reflect the true baseline status at the 
initiation of semaglutide treatment and may have influenced the observed differences in HbA1c and BMI between 
groups. Accordingly, these findings should be interpreted with caution.

Continuous variables are often preferred in multivariable logistic regression when the goal is to maximize informa
tion, statistical power, and flexibility in modeling risk. While the present study primarily used categorized versions of 
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BMI and HbA1c to enhance clinical interpretability, future studies may benefit from modeling these predictors as 
continuous variables to generate more precise and clinically informative risk estimates.

Given the growing use of once-weekly semaglutide and the evolving understanding of hypoglycemia risk among 
individuals with type 2 diabetes, integrating CGM-derived dynamic markers with machine learning may help identify early 
metabolic shifts associated with semaglutide response. Such approaches could improve real-time monitoring, personalize 
dose titration, and reduce the risk of hypoglycemia, particularly during the critical first months of therapy.34,35

Strengths and Limitations of the Study
The study has several strengths: First, the study design employed a matched case-control approach with a 1:4 ratio of age, 
gender, nationality, and sema-OWI dose to control for and remove the influence of these risk factors on hypoglycemia. 
Second, the confounding factors in univariable conditional logistic regression include sema-OWI 1–3 months and one co- 
administered T2DM medication among the study groups, compared with the predictors of hypoglycemia (BMI and HbA1C).

The study also had some limitations, including 1. Blood sugar level was not included as an outcome variable because 
the control group was measured using fasting blood sugar, whereas the case group was measured at hospital admission, 
including not only fasting but also postprandial and random blood sugar levels. 2. The incidence of hypoglycemic events 
may not be accurate, as the cases were self-reported and followed by hospital admission, and there was a possibility of 
missing cases among those who did not volunteer to report. 3. The results cannot be generalized, as the study was 
conducted at a single institution among T2DM patients of similar nationalities. 4. The study design does not account for 
regression to the mean, which may have contributed to the observed associations between lower HbA1c/BMI and 
hypoglycemia, particularly during the early treatment period. 5. A key limitation of this study is the mismatch in baseline 
timing between cases and controls. While HbA1c and BMI for cases were measured at the time of hospital admission for 
hypoglycemia, these values for controls were obtained during outpatient visits, which may not accurately reflect their 
baseline status at the start of sema-OWI treatment. This discrepancy could have influenced the observed differences in 
HbA1c and BMI between the groups.

Conclusion
T2DM patients treated with sema-OWI need careful monitoring, particularly in the first 3 months, normal BMI and 
HbA1C <7 were associated with an increased risk of hypoglycemia. Although the study identified significant associa
tions, these findings should be interpreted cautiously due to the baseline timing mismatch between cases and controls, 
which may affect the validity of comparisons. Future studies should ensure consistent timing of baseline measurements to 
better clarify these relationships. Also, these findings need to be substantiated by future research through longitudinal 
assessment, accounting for additional potential confounders, including metabolic comorbidities, medication adherence, 
and dietary changes related to hypoglycemic risk. Meanwhile, we recommend that healthcare practitioners pay careful 
attention, and patients must be adequately educated about the symptoms and reporting of hypoglycemia.
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