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INTRODUCTION

ABSTRACT

OBJECTIVES

Semaglutide is a glucagon-like peptide-1 receptor agonist that improves
glycemic control and reduces body weight in patients with type 2 diabetes.
This study aimed to evaluate the effect of Semaglutide with standard
Metformin on glycemic control and BMI after 3 and 6 months of treatment.
Additionally, we compared the glycemic control and weight benefits of
Semaglutide vs. liraglutide.

METHODOLOGY

This longitudinal cohort study was conducted in a general practice clinic in
Clifton and a family medicine health center in Ziauddin University, Karachi
from April 2022 till April 2023. We enrolled 128 patients with type 2 diabetes
who were treated with metformin alone. Patients received Semaglutide 2mg
once weekly in addition to standard metformin 1gm bid for 6 months. HbAIC
and BMI were measured at baseline, 3 months, and 6 months. We compared
the glycemic control and weight loss of Semaglutide with a cohort of
participants taking Liraglutide over a period of 6 months in the same
catchment area in 2021 to determine which drug has an edge over the other.
RESULTS

Semaglutide was superior to Liraglutide in controlling sugars (HbAlc%
reduction 1.13 vs 0.94) as well as in weight loss (10.6 vs 6.2kg) respectively.
Single sample t-test showed a statistically significant difference from the
hypothetical mean of HbAIC <6.5% (p-value <0.00) Paired t-test showed a
strong correlation between initial weight and after 6 months’ weight and
HbAIC respectively. (p-value <0.00 & 0.004).

CONCLUSION

Semaglutide has proven to be substantially beneficial in reducing weight
(10.6kgs) and achieving optimal glycemic control (1.13% HbAIC reduction)
over the 6-month study period. Semaglutide is superior to Liraglutide in
controlling sugars and weight.
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that the number will rise to approximately 2.7 billion by
20252 Although diabetes is managed by oral anti-

Obesity is a global public health challenge impacting
most body systems. It is associated with hypertension,
dyslipidemia, and insulin resistance which leads to type
II diabetes mellitus, metabolic dysfunction associated
with steatotic liver disease, cardiovascular disease,
stroke, musculoskeletal disorders, cancers, and various
mental health issues." The prevalence of obesity has
nearly tripled in the past few years and it is expected

diabetic medications or injectable insulin lifestyle
modification such as weight loss plays an important
role in improving glycemic control and even reversing
the progression of type II diabetes.’ For patients with
type II diabetes who are overweight or obese, initial
recommendations for weight loss and physical activity
are to lose 5 to 10 percent of initial body weight and to
carry out at least 30 minutes of moderate physical
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activity on most days of the week or 150
minutes/week.* Semaglutide is a glucagon-like-peptide-
1 analog, a drug that is word of mouth and has created
history. After being evaluated by multiple trials its
efficacy and safety were ensured and it became
available for commercial use, marking a significant
milestone in the management of diabetes.” Semaglutide
is approved for weight loss at a dose of 2.4mg once
weekly in obese but in people with type II diabetes, it is
approved at doses of up to Img administered
subcutaneously once weekly which helps in controlling
blood sugar levels as well as weight reduction.®’
Semaglutide interacts with specific enzyme inhibiting
their activity and prolonging the activity of GLP-1 by
enhancing insulin secretion hence reducing the
peristalsis of the stomach, decreasing appetite, and
promoting a feeling of fullness.® Additionally, this
medication has proved to be cardio-protective, making
it a valuable tool in the prevention and treatment of
heart disease.”'’ Furthermore, it has been proved in a
recent study that patients experienced an average
weight loss of 15% over 68 weeks by using
Semaglutide therefore making it a preferable choice for
individuals with type 2 diabetes and obesity.'' Despite
showing favorable results, Semaglutide does come with
potential risks. The most commonly encountered side
effects are diarrhea, nausea, and vomiting. Occasionally
more serious side effects may occur such as
pancreatitis, gastroparesis, kidney problems, or diabetic
retinopathy. Therefore, it is advised that each patient
using Semaglutide should discuss the potential risks
and benefits with their healthcare provider before
starting it.'”"> These symptoms can be managed by
starting with a low dose and gradually up-titrating it
until the maximum dose is achieved with regular
monitoring. Moreover, anti-nausea medications may be
prescribed to help relieve these symptoms and improve
the patient’s overall health and well-being. Patients
must report any severe or persistent side effects to their
healthcare provider for further evaluation and
management.'* Semaglutide is contraindicated in
patients suffering from medullary thyroid carcinoma or
multiple endocrine neoplasia syndrome type 2. In
addition, caution should be exercised in patients with a
history of pancreatitis or diabetic gastroparesis. It is
crucial for healthcare professionals to thoroughly access
the patient's medical history and current health status to
minimize the risk of adverse effects and ensure the best
possible outcome. This study is conducted to evaluate
the effect of Semaglutide with standard Metformin on
glycemic control and BMI after 3 and 6 months of
treatment. Additionally, we compared the glycemic
control and weight benefits of Semaglutide vs.
liraglutide.'>'*

METHODOLOGY

This was a longitudinal cohort study done in a general
practice clinic in Clifton and a family medicine health
care center in Ziauddin University, Karachi from April
2022 till April 2023 over a period of 1 year. All patients
with uncontrolled Type 2 Diabetes, having no prior
usage of insulin or any GLP 1 analog aged 15 years and
older who consented to the study were recruited. Oral
anti-diabetic agents apart from those who were on
monotherapy with metformin 1gm twice daily along
with lifestyle modification and who agreed to use
Semaglutide as add-on therapy were recruited in the
study. Participants with malignancy, pregnancy, and
lactating women were excluded from the study. An
ethics review committee of Ziauddin University
Pakistan approved this study. The sample size was 128
subjects. At the start of the study, HbA1C was done and
BMI was calculated after taking informed consent.
Duration of diabetes, level of physical activity, and
dietary habits were determined before and after 24
weeks BMI was evaluated and HbAlc was reassessed.
Episodes of hypoglycemia and gastrointestinal side
effects were evaluated as well. Semaglutide was started
on the initial dose of 0.25mg once a week for 4 weeks,
and then dosage was increased to 0.5mg once a week
for 4 weeks then to Img once a week for 4 weeks then
2mg once a week for 4 weeks. Gastrointestinal side
effects were evaluated and if bloating, early satiety,
diarrhea, nausea, or vomiting occurred then they were
categorized into mild, moderate, and severe. Exercise
was assessed by at least 30 minutes of physical activity
such as brisk walking, gymming, cycling, etc.
Hypoglycemia was categorized, as either no, single, 3-
4, or 5 episodes of fasting blood sugar of less than
60mg/dl. Data was compared to a cohort of patients
(49) in a similar catchment area who took Liraglutide
1.8mg on top of Metformin for a period of 6 months in
2021. We compared the glycemic control, weight loss,
and adverse effects including hypoglycemia of both
GLP1 analogues to determine which drug has an edge
over the other. Data was analyzed using SPSS software
version 20. Numerical variables were analyzed by mean
and standard deviation. Categorical variables were
analyzed by frequencies and percentages.

RESULTS

Semaglutide was superior to Liraglutide in controlling
sugars (HbA1c% reduction 1.13 vs 0.94) as well as in
weight control (10.6 vs 6.2kg weight loss) respectively.
The mean age of the participants was 45.65+11.45.
Duration of Diabetes was 5.6+3.08yrs. Mean weight
initially was 101.8kg+9.8, after 3 months was
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97.6+13.6kg, and after 6 months was 91.2+10.8kg.
Mean HbA1C initially was 8.2+0.47 and after 6 months
was 7.1340.75. Table 1 shows the demographic profile
of the participants. Table 2 demonstrates the declining
weight trajectory and glycemic control among
participants using Semaglutide over 6 6-month span.
Paired sample t-tests show a significant correlation
between initial weight and HbA1C (p-value <0.00) as
well as after 6 months’ weight and hbAlc (p-value
0.004). Table 3 demonstrates the difference between
Semaglutide and Liraglutide regarding glycemic control
and weight. Figure 1 and 2 demonstrates diabetes
complications and gastrointestinal adverse effects of
Semaglutide respectively.

T able 1: Demographic Profile of the Participants

Characteristics N(%) X+SD
Age in years 45.65+11.45
Duration of Diabetes in years 5.6+3.08
Screen time in hrs 2.8+1.1
Gender

Male 80(62.5)
Female 48(37.5)
Exercise

Occasionally 20(15.6)
Sometimes 72(56.3)
Mostly 36(28.1)
Extreme sports

Participates 16(12.5)
Does not participate 112(87.5)
Hypoglycemic episodes

Occurred 16(12.5)
Did not occur 112(87.5)
Orthostasis

Present 32(25)
Absent 96(75)
Comorbid HTN 56(43)

Complications of Diabetes

m retinopathy
® neuropathy

nephropathy

Figure 1: Microvascular complications of Diabetes

Gastrointestinal adverse effects of Semaglutide

bloating, 56.3, 29%
W epigastric fullness
m diarrhea

bloating

Figure 2: Gastrointestinal Adverse Effects Observed By Subjects

Using Semaglutide

DISCUSSION

This study evaluates the combined effects of
Semaglutide 2mg and Metformin 1gm bid over 6
months and concomitantly compares the outcomes with
Liraglutide another GLP 1 receptor agonist, adding
valuable insights into the management of adult-onset
diabetes. We will further eclaborate on the study’s

findings and their significance while drawing

T able 2: Weight and Glycemic Change After . . ..
& Y s comparisons with existing research on the GLP-1

Semaglutide Usage, T-T est, And Paired T-T est Applied

Bet Single | After 3 Afte:h(. Change anglog. Achlevmg optimal glyce'mlc C(T?trol' is the
See n(::el sample | months of ::;0“ S | after 6 objeptlve in the management of diabetes. * This stqdy
MAL! | t-test p- | Semagluti months signifies that the combination therapy of Semaglutide
utide Semaglu S . . .
value | de tide with standard Metformin led to a notable reduction in
HbA1 |8.26+0. |<0.00 7.9+0.38 | 7.13+0.75| 1.13 HbAI1C levels over a period of 6 months. The mean
C% |47 reduction of 1.13% of HbAIC level observed in this
,W‘l’(‘ght 19081.&9 <000 | 97.6+13.6 | 91.2+10.8 106 study is clinically significant and aligns with the results
n . . .
L <88 of previous research on Semaglutide. A study was
Paired | <0.00 - - 0.004 .
{ - test conducted about cardiovascular outcomes of

Semaglutide by Marso et al. (2016) which revealed that
Semaglutide not only lowers glycemic index but also

T able 3: Comparison of Semaglutide and Liraglutide with . . . .
P s s has cardiovascular benefits, reducing the risk of major

Regards to Glycemic Control and Weight

Semaglutide | Liraglutide [ ... adverse cardiovascular events in patients with type 2

N=128 N=49 HHerence diabetes.'® Additionally, weight reduction plays a key

gbAIhC% = }612 (6)'34 2-3‘9 role in the management of diabetes mellitus, as obesity
eight in kgs . . R . 2 q: 19 . . .

Hypoglycemia | 0 143% is a common comorbidity. ~ This study also highlights

the decline in weight from 101.8kg at baseline to
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91.2kg after 6 months. These results are consistent with
the broader body of research on GLP-1 analogs. The
impact of GLP-1 receptor agonist on body weight
reduction is significantly higher than any other
antidiabetic medication which was proven by Vilsboll
et al. (2012) in a meta-analysis, the mechanism behind
this weight loss involves central appetite suppression
and delayed gastric emptying.”’ Our study noted that
the treatment was well-tolerated by the participants,
with mostly mild gastrointestinal symptoms. Although
these side effects such as bloating, early satiety,
diarrhea, nausea, or vomiting can be bothersome, they
are typically transient and tend to diminish over time as
the body adjusts to the medication.”’ This finding is
consistent with a study by Davies et al. (2015) which
stated that most gastrointestinal adverse events occurred
initially in the treatment and decreased in frequency
with continued use of semaglutide.”” A noteworthy
aspect of this study is the presence of comorbid
hypertension in a significant portion of 43% of
participants. This highlights the importance of
considering the long-term health of individuals with
type 2 diabetes and addressing associated conditions
alongside glycemic control. Comorbidities should be
simultaneously managed as they have a pivotal role in
the overall health outcome of the patients.”** The mean
duration of diabetes of the participants in this study is
5.6 years. This suggests that the addition of
Semaglutide to Metformin may be effective at all stages
of the disease. Diabetes is a progressive condition so
the treatment strategies should be up to date with the
changing needs of patients. Research has shown that
GLP-1 receptor agonists can be beneficial in both
relatively early and moderately advanced stages of the
disease, making them versatile agents in clinical
practice.”

LIMITATIONS

This study was conducted on 128 participants over 1
year time period hence a larger sample size and longer
duration of study could have added more value and
variability.

CONCLUSIONS

In conclusion, this pre-post observational study
provides further evidence of the effectiveness of
Semaglutide with metformin for the treatment of type 2
diabetes mellitus. This study reports good tolerability,
improved glycemic control, and weight reduction,
corresponding with previous research. Moreover, few
other studies further highlight the potential of
semaglutide to improve cardiovascular outcomes for

diabetic  patients. However, it’s essential to
acknowledge the limitations of this study, including its
relatively short duration and the need for larger and
longer-term trials to confirm these findings and assess
sustained benefits and safety. Nevertheless, this study
contributes valuable insights to the growing body of
knowledge on effective strategies for managing type 2
diabetes. Semaglutide, as a GLP-1 receptor agonist,
holds promise as an important therapeutic option in the
multifaceted approach to diabetes care, offering both
glycemic control and potential cardiovascular benefits
to patients. Future research should continue to explore
its role in different patient populations and in the
context of evolving diabetes management guidelines.
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