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DIABETES DRUG, OR A FAD CELEBRITY
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ABSTRACT

This comprehensive review explores the social and health effects of semaglutide, a GLP-1 receptor
agonist, and evaluates its efficacy as a treatment for Type 2 diabetes. This paper delves into its
mechanism of action, detailing its similarities to the glucagon-like peptide-1 (GLP-1) hormone to
regulate insulin secretion, slow gastric emptying, and reduce appetite. Additionally, it examines the
drug's impact on various physiological systems, including its cardiovascular benefits and potential
side effects such as gastrointestinal distress, pancreatitis, and potential long-term risks.
Furthermore, this review compares semaglutide to other widely used diabetes medications, such as
insulin and metformin, assessing its advantages and limitations in glycemic control and other
factors, such as weight loss and frequency of cardiovascular events by analyzing clinical
data. Beyond its medical applications, this review investigates semaglutide’s rising status as a social
drug, particularly in the context of weight loss. The influence of celebrity endorsements and media
representation has contributed to a surge in demand for semaglutide as an off-label weight loss
solution, affecting public perception and access to the medication. This review aims to explore the
societal effects of these endorsements, particularly their impact on body image, healthcare
accessibility through the lens of social media and semaglutide’s availability for diabetes
patients. Additionally, this review evaluates the implications of semaglutide’s popularity on
healthcare equity, particularly for low-income and uninsured populations. With high costs and
limited insurance coverage, semaglutide’s accessibility remains a critical issue, potentially
exacerbating health disparities and limiting treatment options for those who need it most. The
paper will also consider future developments, including emerging alternatives and innovations in
diabetes treatment, assessing how they might address these challenges. By synthesising medical
research, social commentary, and healthcare policy discussions, this review provides a
comprehensive analysis of semaglutide’s role in modern medicine and society. It aims to offer
insight into the broader implications of its rise as both a diabetes treatment and a social
phenomenon, ultimately assessing its potential benefits and ethical concerns in public health.



INTRODUCTION

With the ever changing nature of the healthcare
industry, breakthroughs in any field are sure to
catch the public and scientific communities’
attention. One such breakthrough has been
semaglutide, an  injectable  medication
developed to treat type 2 diabetes. While
effective at lowering blood sugar levels and
promoting weight loss, its fame is thanks to a
combination of celebrity influence and social
media. Having made its way onto several
platforms, its popularity has soared over the
past few months. Semaglutide is also known
more widely as its brand name, Ozempic (a
drug that's FDA approved to treat type 2
diabetes) and Wegovy (a drug that's FDA
approved for weight loss); both of which will be
used to reference the drug. The treatments
have the same active ingredients, except
Wegovy has a higher maximum dose of 2.4 mg
compared to 2.0 mg of Ozempic (Wegovy®,
n.d.). The objective of this project is to unfold
the social and health benefits, drawbacks, and
grey areas with regards to the recent surge in
demand for both medications.

This review aims to separate the fame from
science and shed light on the true impact that
the drug has had on individuals with type 2
diabetes and the healthcare system. In addition,
this review will deeply scrutinize its value as a
genuine innovation to improve quality of life in
patients with diabetes in comparison to its
widespread rumours and misconceptions as a
‘miracle’ drug amongst the general public.

THE MECHANISMS OF SEMAGLUTIDE
Semaglutide is prescribed as an injector pen of
a specific dosage, which patients inject into
their lower abdomen, and belongs to a family of
drugs known as glucagon-like-peptide (GLP-1)
receptor agonists. These drugs mimic a
hormone that stimulates the pancreas to
release insulin, while suppressing the release of
another hormone called glucagon, which in turn
helps reduce hunger (Els, 2024). Its structure
consists of 31 amino acids, linearly joined
through peptide bonds, having a 94% similarity
to human GLP-1 (Kalra & Sahay, 2020). It does,
however, contain amino acid substitutions at
amino acid position 8. Substituting the amino
acid alanine to a-methyl amine prevents
dipeptidyl peptidase-4 (DPP-4) degeneration,
which enhances the uptake of glucose by cells.

It also includes a substitution at position 34,
replacing lysine with arginine. This helps it bind
to albumin; a prominent protein found in blood
plasma.

Semaglutide works in 3 main ways: by
increasing insulin production, inhibiting the
release of glucagon, and slowing gastric
emptying—which increases the feeling of
satiety (Mahapatra, Karuppasamy, & Sahoo,
2022). In addition, its main mechanisms involve
the inhibition of glucagon release and
suppression of hepatic gluconeogenesis, a
process that forms glucose from various other
non-carbohydrate, organic compounds. Overall,
this augments insulin production, increasing
glucose uptake into cells, and thus lowering
blood sugar levels in type 2 diabetics.

Additionally, the interaction of GLP-1 and its
receptor, GLP-1R, happens through a
mechanism that ultimately increases insulin
production. First, GLP-1 binds to GLP-1R, which
then stimulates the release of the enzyme
adenylyl cyclase, stimulating the production of a
messenger (adenosine monophosphate, or
cAMP) from ATP. This triggers the release of
protein kinase A (PKA), which can close the K+
ion channel, causing the voltage-dependent
Ca2+ channel to open (Klec, Ziomek, Pichler,
Malli, & Graier, 2019). Further pathways
additionally increase the Ca2+ concentration
inside the cell. This ion plays a significant role in
the Krebs cycle on dehydrogenases, enzymes
that stimulate ATP production, which in turn
has a positive correlation with the glucose
intake of cells (Traaseth, Elfering, Solien,
Haynes, & Giulivi, 2004).

Another way that semaglutide works is by
inhibiting glucagon. Within type 2 diabetes,
elevated glucagon levels result in
hyperglycaemia. The drug works with insulin
homeostatically to regulate blood glucose levels
and is counterregulatory to insulin and
catabolic in nature, meaning it breaks down
molecules. Glucagon is released by alpha cells
in the pancreas, but in type 2 diabetes, these
cells are dysfunctional, causing hyperglycaemia
in fasted states and after food intake (Rix et al.,
2019). The mechanism behind this works
similarly to the release of insulin from beta
cells, which are cells in the pancreas that make
insulin. First, glucose is uptaken by the glucose
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transporter 1 in the cell membrane, which goes
through glycolysis to ultimately produce ATP.
However, since this is reflective of blood
glucose levels, lower ATP production closes K+
ion channels, which are ATP-dependent. As a
result, this causes depolarisation of the cell,
thus opening the Ca2+ channels, which are the
main trigger for the release of glucagon into the
extracellular space (Zhao et al., 2021).

These mechanisms can thus influence organs.
In the liver, fat content, glucose production, and
plasma enzymes decrease. As a result, this
keeps blood sugar levels down. In the pancreas,
insulin secretion increases, therefore increasing
the efficiency at which cells take up glucose,
therefore decreasing blood glucose levels
(Pang, Feng, Ling, & Jin, 2022). Due to slower
gastric emptying, the feeling of satiety
increases, which can help in the weight loss to
decrease complications from type 2 diabetes
patients. As a result, less ghrelin (the ‘hunger’
hormone) is released from the stomach, instead
promoting the release of leptin (the ‘fullness’
hormone) and subsequently decreased
appetite.

EVALUATING SEMAGLUTIDE AS A TREATMENT
FOR DIABETES

EFFECT ON HbA1C LEVELS

HbA1c levels refer to glycated haemoglobin
levels and are the primary measurement to
assess blood sugar levels. A reduction in HbA1c
levels indicates a better control of blood sugar
and is thus important to measure efficacy of
semaglutide as a treatment for diabetes.

According to a meta-analysis by Y. Al Hindi and
A. Avery, a 14.0 mg dose of oral semaglutide
significantly reduced HbA1c levels, the mean
difference being a reduction of 1.30%. In
another study from the PIONEER phase 3
program, a large-scale study that assessed the
efficacy and safety of oral semaglutide, patients
with higher baseline HbA1c levels had a higher
decrease in mean HbA1c levels (Aroda et al.,
2022). The mean percentage difference was
1.7%- 2.6% for those with levels above 9.0%. In
some cases, some ethnicities such as Asians
had a larger percentage decrease with a 14 mg
dose of oral semaglutide, from around -1.5% to
1.8% for the baseline of more than 7% (Buse et
al., 2020). In another phase of the PIONEER
program, it was found that with flexible dosage,

the mean difference in glycated haemoglobin
levels was 0.1%, and 52% of patients achieved
an HbA1c level below 7% with oral semaglutide.
These statistics provide significant evidence for
improvement in blood sugar levels, which is
important for patients suffering from diabetes
as it reduces the risk of diabetes related
complications like diabetic retinopathy (vision
loss), kidney disease and cardiovascular
diseases.

However, do subcutaneous forms  of
semaglutide have a higher efficacy? In one
study, patients who were considered ‘pre-
diabetic, and had a HbA1c level of 8.0% to 8.1%,
with a subcutaneous dose of 14 mg of
semaglutide were found to have a reduction of
1.6% at 30 weeks of medication (Meier, 2021).
This was superior to the placebo. For people
with diabetes, who had a mean initial HbA1c
level of 62 mmol/mol, the mean decrease in
HbA1c was -12.6 mmol/mol (the naive group).
Those who were ‘experienced’ with semaglutide
had a mean reduction by 5.6 mmol/mol, with
each group reaching levels below 54 mmol/mol
within 2 years (Vilsbgll, Lindahl, Nielsen, &
Tikkanen, 2023).

Another study done by Novo Nordisk, the
company that produced Ozempic, found that
there was a 77% decrease in Fasting plasma
glucose (FPG) levels (44 from 191), along with
62% of people reaching HbA1c levels under less
than 7% within 56 weeks (Novo Nordisk, 2020).
However, since the study was funded and
carried out with the associated institution, it is
important to note that it may have been subject
to funding bias.

In conclusion, these studies, when compiled
together, show an overall efficacy in reducing
Hb1Ac levels. Additionally, most statistical t-
tests show mean reductions at the 5%
significance level to be less than or equal to the
critical ~ value,  showing a  significant
improvement in HbA1c and FPG levels from
baseline.

WEIGHT LOSS EFFECTS

In a landmark double-blind study, participants
on semaglutide dose of 2.4 mg showed a mean
weight loss of 14.9% in 68 weeks from their
baseline, compared to the control group of
2.9%, which contained 655 individuals over the



age of 18 without diabetes (Wilding et al., 2021).

An additional study showed that the mean
weight loss of 5.9% after 3 months, whereas
after 6 months 10.9% in patients without
diabetes (Ghusn et al., 2022). However, patients
with type 2 diabetes lost less weight than those
without type 2 diabetes, with a mean of 3.9% of
patients with diabetes, and 6% for patients
without diabetes.

Further evidence is shown through a
randomised clinical trial that took place as part
of the STEP 3 trials. This trial was a 68-week
phase 3a trial that aimed to examine weight
loss effects of semaglutide in overweight or
obese patients (Wadden et al., 2021). Overall, it
showed a decrease in body weight of 16% for
the semaglutide group, and 5.7% for the
placebo group, with higher proportions of
participants on semaglutide showing at least a
15% decrease in body weight. However,
gastrointestinal complaints were more frequent
within the semaglutide test group. 82% of
participants submitted complaints, whereas this
number was 19.6% lower in the placebo group.
It is also important to note that participants had
been placed on lower energy diets, along with
intense behavioural therapy of around 30
sessions over the 68-week period for the trial.

However, it is important to note that most of
the studies analysed above have used BMI as
their main indicator of weight change. Even
though it is an extremely common and useful
quantitative value to use, it still may not be a
fully wvalid indicator of improved health
outcomes due to its inaccuracies in measuring
actual fat loss, as it only takes mass into
account. Therefore, valid conclusions about
reduced relative risk of diabetes may not be
able to be drawn. However, the HbA1c levels,
along with accurate indicators such as waist-to-
hip ratio throughout the mentioned studies
may show that semaglutide is a valid drug to be
used in supervised weight loss.

CARDIAC IMPLICATIONS

One study showed a rate of non-fatal stroke in
1.6% of patients who received semaglutide,
compared to 2.7% of patients who received a
placebo (Marso et al., 2016). Additionally, the
rates of non-fatal heart attacks in the
semaglutide versus placebo group were 2.9%

and 3.9% respectively. However, 83% of the
patients were said to have already established
cardiovascular disease, chronic kidney disease
or both. Therefore, it is important to note that
the number of cardiac events that occurred in
this trial may have been higher than that of a
trial that selected patients who only had type 2
diabetes and no other cardiac conditions.
Additionally, this study was funded by Novo
Nordisk, the company that produces a
commercial injection of semaglutide, meaning
that the study may have been subject to
funding bias.

In the SUSTAIN trials, the probability of a
cardiac outcome was calculated using the
Ghosh-Lin estimator, which is a statistical
method used to analyze recurrent events. In
this case, the expected number of
hospitalisations due to heart failure over a time
(Rogers, Yaroshinsky, Pocock, Stokar, & Pogoda,
2016). It was found that the risk of a cardiac
event was significantly lower within the
semaglutide group than within the placebo,
with a hazard ratio of 0.74. This means that
there is a 26% lower chance of the semaglutide
group experiencing a cardiac event. The graph
from the study is attached on the left. It shows
the relationship between time and the
probability of another event, with a clear
correlation of lower probability of a cardiac
event with a placebo compared to semaglutide
(Kolkailah, Lingvay, Dobrecky-Mery, et al., 2023).
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Figure 1: A Kaplan-Meier curve showing the
cumulative probability of a cardiovascular event
over 104 weeks in patients receiving semaglutide

versus placebo (Marso et al., 2016).

Additionally, semaglutide’s mechanisms involve
improving lipid profiles, as well as reducing
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blood pressure. For instance, semaglutide
increases levels of high-density lipoprotein
(HDL) while decreasing levels of low-density
lipoprotein ~ (LDL).  This  suggests that
semaglutide may be protective against cardiac
events and atherosclerosis.

Overall, throughout all the implications of
semaglutide, it can be seen as an effective
treatment for type 2 diabetes, with several
clinical trials showing promise in not only
lowering blood sugar levels but also decreasing
risks of cardiac events and obesity. These
factors may help patients improve quality of life
and potentially achieve remission.

EFFICACY OF SEMAGLUTIDE COMPARED TO
OTHER MEDICATIONS

In the following section, several common
diabetes medications will be addressed, many
of which belong to a different class of drugs as
compared to semaglutide. By assessing
medications in different classes, it will allow for
different mechanisms to be compared and
assess their advantages and disadvantages for
patients with diabetes. Their mechanisms,
efficacy, and benefits and limitations compared
to semaglutide will be discussed.

METFORMIN

Metformin is usually the first line of treatment
for type 2 diabetes, and belongs to a class of
drugs called biguanides, which work by
reducing liver glucose production and
decreasing intestinal uptake of glucose without
affecting the amount of insulin released from
the pancreas (DrugBank, n.d.). Its mechanism is
different to that of semaglutide, as it does not
increase insulin secretion to control blood sugar
levels. Additionally, metformin has shown
evidence to be one of the only medications
suitable for children from the ages of 10-16 for
the treatment of type 2 diabetes and prevent
pre-diabetes in children from progressing into
type 2 diabetes. This is because of its safety and
lower risk for diabetic ketoacidosis, which is
known to cause several deaths in emerging and
developing countries (Poovazhagi, 2014;
Soliman, De Sanctis, Alaaraj, & Hamed, 2020).
Metformin has also been shown to improve
insulin sensitivity and induce ovulation in
people with polycystic ovarian syndrome
(PCOS): one study showed an ovulation rate of
100% with metformin as compared to 37% with

a placebo (Practice Committee of the American
Society for Reproductive Medicine, 2017). With
rates of obesity and other risk factors for type 2
diabetes increasing with time, this may make
metformin a valuable drug for treatment of
insulin sensitivity in women and children.
However, semaglutide was only recently
approved by the US food and drug
administration for use in treatment of obesity in
teenagers but has not been approved for
paediatric type 2 diabetes, instead being used
only in adults (Novo Nordisk USA, 2022).
However, weight management with
semaglutide may decrease risk of teens
developing type 2 diabetes later as adults.

As mentioned before, metformin has also
shown incidences of lactic acidosis. Although
the prevalence of lactic acidosis with metformin
is low, there is still some concern with its
complications. This may be due to its
mechanism blocking an enzyme called pyruvate
carboxylase, which acts during the first step of
gluconeogenesis, a metabolic process by which
glucose is produced in the liver (Blough,
Moreland, & Mora, 2015). This may lead to a
build-up of lactic acid in the bloodstream
because of inhibited mitochondrial respiration
in the liver. However, the instances of this have
been rare, and can be prevented through
careful prescription (DeFronzo, Fleming, Chen,
& Bicsak, 2016). For instance, if a patient has
liver or kidney problems, they may be
prescribed a different medication instead.

Overall, because of its safety for children,
metformin may be a superior drug that is
applicable to a wider population than just
adults with diabetes. However, due to lactic
acidosis and liver/kidney problems, this drug
may not be as suitable for certain conditions.

LIRAGLUTIDE

Liraglutide belongs to the same class of drugs
as semaglutide, acting as a GLP-1 receptor
agonist and having similar effects on the body
to control glucose levels like semaglutide.

To examine its efficacy against semaglutide,
one study showed a decrease in weight of
15.8% for the semaglutide group compared to a
decrease of 6.4% in the liraglutide group.
However, the study was done on adults without
type 2 diabetes (Rubino et al., 2022). Looking at



its efficacy for reducing blood sugar levels, one
study found a greater net decrease of Hbalc
levels with doses of semaglutide up to 0.3
mg/day; however, greater gastrointestinal
complaints were observed with semaglutide
than liraglutide (Lingvay et al., 2018).

Additionally, another study showed that
semaglutide had a decrease in HbA1c levels of
1.64% at a dosage of 1 mg, compared to 1.47%
of Liraglutide at a dosage of 1.2 mg. In addition
to being more effective at lowering HbA1c
levels, semaglutide was also associated with
greater weight loss than liraglutide, resulting in
an average weight loss of 6.8-9.4 kg over 26
weeks, while people who took liraglutide lost an
average of 3.8- 5.8 kg (Truijillo, Nuffer, & Smith,
2021).

Another study found that semaglutide was 0.5%
more effective at reducing HbA1c levels than
liraglutide, both giving a reduction of 1.8% and
1.3%, respectively. Additionally, semaglutide
also showed a 3.5% more mean reduction in
body weight from baseline than liraglutide
(Nauck, Quast, Wefers, & Meier, 2021).
However, it should be noted that valid results
may not be drawn from just a few studies;
therefore, it would be important to analyse a
variety of sources to determine efficacy of both
drugs. Examining the side effects of both drugs,
both seem to have similar side effects, such as
gastrointestinal complaints, chills, joint pain,
and loss of appetite (Mayo Clinic, 2023).

Overall, even though they share mechanisms,
semaglutide may prove slightly more beneficial
for patients who are looking to lose weight and
prevent future gastrointestinal complaints more
associated with Liraglutide use (Malkin, Russel-
Szymczyk, Liidemann, Volke, & Hunt, 2019).

INSULIN

Insulin is a hormone, usually homeostatically
released by the body after eating to bring down
blood sugar levels and absorb glucose into cells.
However, in the case of type 2 diabetes, cells
stop or become less responsive to insulin. In
other cases, the pancreas may produce non-
functional insulin. Eventually, insulin therapy
may need to be started to prevent
microvascular complications, like damage to
nerves, leading to loss of feeling in the feet
(Mayo Clinic Staff, 2023).

However, insulin and semaglutide both have
different mechanisms of action. The main
difference is that insulin therapy introduces
synthetic insulin, while semaglutide stimulates
the body’s own production of insulin.

Insulin works by binding to the alpha subunit of
the insulin receptor, which is a glycoprotein on
the cell surface. This binding causes a
conformational change, which activates the
beta subunits. These activated subunits use ATP
to add phosphate groups to themselves. This
triggers a signalling pathway that regulates
metabolism, including the storage of glucose as
glycogen (UpToDate editors, 2023). To examine
efficacy of insulin as compared to semaglutide,
a study was done which showed insulin to be
less effective at reducing HbA1c levels
compared to semaglutide, showing a decrease
of 1.64% for 1 mg, and 1.38% for 0.5 mg of
semaglutide, but a decrease of 0.83% for insulin
at both of these tested doses. In addition,
insulin  resulted in higher instances of
hypoglycaemia than semaglutide (Aroda et al.,
2017). Another study showed semaglutide was
associated with greater weight loss compared
to basal-bolus insulin, resulting in a range of
6.8-9.4 kg weight loss, in addition to a 0.36%
decrease in HbA1c levels in patients who had a
combined therapy of both insulin and
semaglutide (Lingvay et al., 2023).

In other instances, semaglutide was added to
regimens of patients already receiving insulin
therapy, and only the effects of semaglutide
were measured (Rodbard et al., 2018; Wright &
Aroda, 2020). Therefore, these studies could
not be used to evaluate efficacy of semaglutide
against insulin therapy.

In previous trials where researchers conducted
a meta-analysis of current knowledge about
GLP-1 receptor agonists, semaglutide showed
greater weight loss than insulin therapy, which
led to a 1.15 kg weight gain with insulin,
whereas a 5.17 kg weight loss was noted for the
same dosage of insulin (Nauck, Quast, Wefers,
& Meier, 2021). Insulin therapy may cause
weight gain due to excess glucose entering cells
than needed, resulting in glucose being stored
as fat.

Another factor to consider is cost and
availability. Insulin is widely available in
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healthcare and has been in use for treatment of
type 2 diabetes for several years. However,
semaglutide is a very recent drug implemented
into the regimens of patients. It is not as widely
available as insulin around the world, being
abundant in mainly western countries. As for
cost, both insulin and semaglutide can be
extremely expensive. However, it is much more
likely that insulin therapy, not semaglutide, is
covered by insurance, making it a much more
cost-effective  solution  for  patients to
implement. In one study, semaglutide was
found to have an average direct cost of £800
higher (around $1080) than insulin, part of
which was offset due to lower diabetes related
complications (Evans et al., 2023).

In conclusion, semaglutide may be a more
effective treatment for type 2 diabetes
compared to insulin. However, it may not suit
patients who live in eastern countries or lower
income patients due to semaglutide’s high
costs.

SITAGLIPTIN

Sitagliptin belongs to a class of medications
known as DPP-4 inhibitors. It works by slowing
down inactivation of incretins, a group of
hormones that work to decrease blood glucose
levels. This mechanism increases insulin
secretion and decreases glucagon secretion,
which is dependent on glucose homeostasis. As
a result, the drug causes decreased HbA1c
levels (DrugBank, n.d.).

Sitagliptin was found to be less effective at
weight loss than semaglutide, showing a 6.4%
decrease compared to a 15.8% in semaglutide
at the same dosage. However, this study was
conducted on patients without diabetes (Rubino
et al., 2022). In another study, semaglutide was
also found to have a greater reduction in HbA1c
levels, with a treatment difference of 0.17%
(Alsugair et al., 2021).

Sitagliptin and other DPP4 inhibitors are
associated with a few cases of bullous
pemphigoid (BP): a skin disease associated with
blisters and eczema-like lesions. However, the
frequency of DPP4 associated with BP was
found to be around 0.00859%, making it
extremely rare (Alsugair et al., 2021). On the
other hand, semaglutide is associated with
milder side effects, such as nausea, vomiting

and other gastrointestinal complaints.

As for cost, a Swedish study found that
semaglutide was found to be far more
expensive than sitagliptin, costing around
$22,300 per quality adjusted life year (QALY)
compared to $11,200 per QALY for sitagliptin
(Eliasson et al.,, 2022). QALY is the academic
standard for measuring how well all distinct
kinds of medical treatments may improve
quality of lives (ICER, 2024). These prices also do
not take insurance into account. It was
concluded, however, that semaglutide was
more cost efficient, as it was a better value for
the money. This was concluded by a base-case
analysis, and the robustness was evaluated
with deterministic and probabilistic sensitivity
analysis (Eliasson et al., 2022). Again, it is also
important to note that these costs may not be
representative of the global costs of sitagliptin.
For instance, Swedish prices of sitagliptin or
semaglutide may be cheaper than the rest of
the world per vyear. This is significant, as
Sweden is known as one of the most expensive
countries in Europe.

EMPAGLIFLOZIN

Empagliflozin belongs to a class of medication
known as SGLT-2 inhibitors. It works by
reducing the re-uptake of glucose by the kidney
tubules and increasing urinary excretion of
glucose through the urine. Additionally, it also
reduces sodium load due to its diuretic
properties (meaning that it helps increase
production of urine) (Sizar, Podder, & Talati,
2023).

Semaglutide provided a larger reduction in
HbA1c levels, with levels being reduced by 1.3%
for semaglutide, but 0.9% for empagliflozin for
the same oral dosage of 14 mg, with the study
being conducted over 52 weeks as a
randomized clinical trial. Semaglutide also
proved superior in terms of weight loss, with
patients losing 0.9 kg more with semaglutide
(Rodbard et al.,, 2019). Additionally, another
meta-analysis showed that semaglutide was
superior in reducing both weight and HbA1c
levels, with patients losing an average of 1.65 kg
more on semaglutide and reducing Alc levels
by 0.61% more (Lingvay et al., 2020). It should
however be noted that in both of these studies,
patients were also on metformin monotherapy,
which may have reduced change in weight and



HbA1c levels. Furthermore, empagliflozin has
been associated with an extended lifetime, with
the estimated life expectancy at patients aged
45 years was 32.1 with empagliflozin, but only
27.6 years with placebo. With confidence
intervals considered, it was estimated that life
expectancy would be increased by 1-5 years
with empagliflozin for patients with established
heart disease (Bhatt et al., 2018). As for
semaglutide, a mean life span increase of 1.7
years without any cardiovascular disease was
estimated, meaning that increase in lifespans
may overlap for both medications - therefore,
both drugs are correlated with an extended
lifetime in patients.

To consider cost: semaglutide was shown to
cost an average of $1100 per month compared
to empagliflozin, which was shown to cost
around $635 per month, making it a more
affordable option than semaglutide (Vuong,
2023; Drugs.com, n.d.).

It is also important to note that instances of
urinary tract infections and yeast infections
have been linked to empagliflozin, with average
incidences of 4.2% for 10 mg doses of the
medication. Any urinary tract or yeast infections
were observed 4% more often in women than
men (Unnikrishnan, Kalra, Purandare, &
Vasnawala, 2018).

In conclusion, semaglutide was shown to be
more effective at reducing blood sugar levels
and weight than empagliflozin. However, due to
the association with urinary tract or yeast
infections, the medication may not be suitable
for patients with a history of any genital
infections. Again, when prescribing medications,
physicians may also need to take the financial
capability of a patient into account. Therefore,
semaglutide may be unsuitable for lower
income patients, especially without insurance
coverage.

SOCIAL EFFECTS OF SEMAGLUTIDE: AN
OUTLINE

Semaglutide is more popularly known by its
brand names, Ozempic and Wegovy, both
developed by the Swedish Novo Nordisk.
However, given its benefits in terms of weight
loss, Ozempic has especially been the centre of
several discussions on social media platforms,
with several celebrities also sharing their

experiences online—some denying their claims
of using the drug for weight loss purposes, and
others voicing their opinions on the benefits
and dangers of the drug.

Both Wegovy and Ozempic have been approved
by the US FDA, but for different purposes:
Ozempic as a treatment to lower glycated
haemoglobin levels, and Wegovy as a weight
loss drug—essentially a higher dosage of
semaglutide. This section of the article will
explore the social effects that semaglutide has
had on the medical, celebrity and civilian
industries.

CELEBRITY ENDORSEMENT AND PUBLIC
PERCEPTION

Ozempic has made a significant impact on
social media platforms, with  patient
testimonials, advertisements, and even debates
among doctors about the drug's benefits and
risks. However, what stands out the most are
the celebrity rumors that circulate online. For
example, Elon Musk confirmed using Ozempic
in @ 2022 reply on X (formerly Twitter) while Kim
Kardashian has faced ongoing speculation
about using the drug to fit into a dress for the
annual Met Gala—a high-profile fundraising
event celebrating fashion. The SKIMS founder
has repeatedly denied these claims (Head, n.d.).
However, several medical professionals have
taken to social media sites to help stop the
spread of misinformation about the ‘miracle’
drug, many addressing that the drug could be
harmful if put into the wrong hands. For
instance, Dr. Mikhail Varshavski, a family
medicine physician, says that many people are
using Ozempic for off-brand weight loss
purposes and not in the titration method
(slowly increasing the dose over time) as
recommended, which could worsen side effects
and often has the opposite intended effect.
Additionally, he touched on the drug not being
the ‘miracle’ drug the public expected, with its
unsupervised misuse increasing side effects,
and often having extremely taxing effects on
one's mental health (Varshavski, 2023). In
addition, Abbey Sharp, a registered dietitian,
has also advised that “these weight loss drugs
are not magic, and they still require a calorie
deficit to work,” in addition to claiming that
“medicine is all about risk and benefit”
suggesting that individuals should carefully
consider the risk-benefit analysis to start taking
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Ozempic (Abbey's Kitchen, n.d.). Even though
these professionals, and many others, have
helped combat misinformation and misuse,
celebrity endorsement has painted a picture of
the drug being somewhat of a quick fix. Sharp
mentions that “this is not to help you fit into
your wedding dress. This is nutrition medical
therapy for a chronic disease intended to be
utilized for life.”

On the other hand, others are sharing their
success stories all over media platforms. One
woman highlights the positive impact that
Ozempic had on her, quoting that “hikes that
were punishing a few years ago felt easy this
summer,” and that she “weighed less than she
did in high school.” However, nothing about
side effects was mentioned in this story
(Marcus, 2023). Another review also mentioned
mild, commonly reported side effects that
cleared up within 2 weeks, quoting “the drug
feels too good to be true” (Zell, 2021). These
reviews are just a few examples of the
hundreds of thousands of reviews circling social
media sites all over the world. It is important to
note that many of these reviews have been
extremely contrasting, with some experiencing
debilitating nausea and inability to eat at all,
and others having the “best feeling of their
lives.” This reveals that the reviews left on
online sites may be skewed, or that semaglutide
truly has varying effects from person to person.
Semaglutide has clearly reached far and wide,
contributing to a tapestry of experiences and
reviews that continue to influence public
perception.

IMPACT ON DIABETICS AND THE UNINSURED

With a surging demand for the drug, Novo
Nordisk saw an increase of 26% in their annual
sales from 2021, making over $25 billion in net
sales in 2022 (Novo Nordisk, 2022). However,
the increase in sales was so large that diabetics
began to suffer a shortage of the medication
they desperately needed to survive. This may
have increased their risk of heart diseases and
diabetic ketoacidosis. Another problem this
caused was differential pricing at the
international level, with the United States
having much higher prices of Ozempic per pen
than Denmark ($934 in the US, versus $770 in
Denmark) (Novo Nordisk, 2022; Apoteket.dk,
n.d.). With the United States having one of the
highest global rates of obesity and diabetes, this

differential pricing has made affording the drug
extremely difficult for the uninsured. The effect of
the shortage on diabetics was clearly seen all over
the world, with the Australian government advising
doctors to “continue to consider alternatives to
semaglutide until supply is expected to stabilise
after 31 December 2023” (Therapeutic Goods
Administration [TGA], 2023). The US FDA has also
placed both Ozempic and Wegovy on its shortage
database, only adding to the complexity of the
issue, and leaving diabetics and the uninsured in
uncertainty about their health outcomes (FDA Drug
Shortages, n.d.).

Additionally, this shortage has left many
questioning whether this is a symptom of
inequality, laying bare already existing disparities
in the healthcare system. For instance, Black and
Hispanic patients in the USA were found to
historically have poorer health outcomes than
white patients (24.9% of the Black population was
found to be in poor or fair health, as compared to
6.3% of the white population) (Mahajan et al.,
2021). A larger proportion of the Black population
that used semaglutide faced the most barriers in
affording its injections, with the proportion of
Black adults not covered under insurance being
around 16.4% compared to 8.7% for white eligible
adults (Lu, Liu, & Krumholz, 2022). This highlights
the shocking discrepancy between socio-economic
factors and how they intertwine with access to
certain medications.

POTENTIAL FUTURE
ALTERNATIVES

Due to the semaglutide shortage, the general
population has started to seek alternatives that
have similar effects and are more widely
available to help speed up their weight loss
journey. In this section, we will cover newer
medications and future alternatives for the
treatment of type 2 diabetes.

DEVELOPMENTS AND

In recent months, a new drug seems to have taken
over the diabetes market: Mounjaro. It contains
the active ingredient tirzepatide, a glucose-
dependent GIP/GLP-1 receptor co-agonist. This
means it acts as an incretin hormone, triggering
the same pathway as semaglutide. Tirzepatide has
been shown to improve insulin sensitivity and
delay gastric emptying, both of which contribute to
weight loss, much like semaglutide (DrugBank,
n.d.). Tirzepatide is different from semaglutide
because it acts as a dual receptor agonist—making
it more effective than semaglutide in many cases,
as it targets the gastric inhibitory polypeptide (or



GIP), which improves insulin secretion,
enhances fat metabolism, and helps regulate
appetite as well as GLP-1. For instance,
tirzepatide proved superior to semaglutide,
decreasing HbA1c levels by 1.86 percentage
points than semaglutide at the 5 mg dose (Juan
et al., 2021). Additionally, it was shown to
decrease weight by about 17% of the mean
body weight, compared to 12.4% with
semaglutide. It was also shown to be a cheaper
alternative, with the estimated cost being
around $860 lower than semaglutide per 1% of
weight lost (Azuri et al., 2023). This reduction in
cost and higher efficacy may be what has
caused “Ozempic to take a back seat,” according
to Dr. Seshadri, an internal medicine physician
practicing in Abu Dhabi.

In addition, there are several future treatments
to diabetes that have yet to be fully put into
use. For instance, modifying gut flora to prevent
diabetic complications such as diabetic
nephropathy. It has been shown that diabetic
patients often have gut dysbiosis: an imbalance
in the bacteria that reside in the gut of humans.
This problem can potentially lead to more
insulin resistance, chronic inflammation, and
obesity: problems that all contribute to the
development of type 2 diabetes. Additionally,
the composition of these bacteria has been
shown to be different in patients of type 2
diabetes, implying that they may have a role to
play in the pathophysiology of type 2 diabetes
(Zheng, Bao, Dongsheng, & Chunsheng, 2022).
One study showed that a microbiota transplant
from healthy lean donors significantly reduced
their insulin resistance, and that this was
dependent on higher diversity of gut flora than
baseline (Kootte et al., 2017). Overall, this
evidence shows promise in treating patients’
insulin  sensitivity, and ultimately, type 2
diabetes.

Another promising treatment is stem cell
transplants of beta cells. These stem cells can
come from a variety of sources, including
pluripotent, multipotent, and mesenchymal
stem cells. The first two types of cells can be
sourced from leftover embryos from in-vitro
fertilisation (IVF) or be programmed from adult
cells. This is particularly useful, as it can create
cells specific to the patient and reduce chances
of rejection (Takahashi & Yamanaka, 2006). One
animal study showed reversal of diabetes in

mice within 40 days with the use of embryonic
stem cells, proving more effective than
previously used multipotent stem cells sourced
from the innermost layer of the gut (Rezania et
al., 2014). This could be because of the insulin-
producing beta cells being regenerated in mice,
allowing for improved blood sugar control.

Furthermore, a contact lens that can sense
blood glucose level has been in development.
This revolutionary method is not the first
wearable technology, though, as automated
insulin pumps are widely used for monitoring.
However, with it being so portable, minimally
invasive, and a viable option, it could have
massive impacts and potential in the world of
diabetes treatment (Kim et al., 2022). It works
through sensing glucose levels in tears through
fluorescent glucose sensors (Mohamed et al.,
2022). For instance, changes in glucose levels
would turn the lens from pink to blue. This
evolutionary device may provide a more
discreet and continuous monitoring solution for
patients to consider in their diabetes treatment.

CONCLUSION

In conclusion, semaglutide has proven itself to
be a multifaceted drug with significant
implications in both clinical and social contexts.
Its mechanism as a GLP-1 receptor agonist
allows it to effectively reduce HbA1c levels,
promote  weight loss, and improve
cardiovascular outcomes in patients with type 2
diabetes. When compared to other medications
across different classes—including metformin,
insulin, liraglutide, sitagliptin, and empagliflozin
—semaglutide generally seems to offer
superior glycemic control and weight-related
benefits, although its cost and limited paediatric
application present important limitations.

Socially, the drug's rise in popularity, fueled by
celebrity endorsements and media exposure,
has sparked widespread off-label use, shifting
public belief and complicating access for
diabetic patients due to increased demand and
global shortages. These issues have also
magnified pre-existing disparities in healthcare
access, especially among low-income and
uninsured populations. Finally, while newer
alternatives  like tirzepatide and future
innovations such as microbiome therapy and
stem cell research show promise, semaglutide
remains a powerful, though controversial, tool
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in modern diabetes care. Ultimately, a balanced
view—grounded in evidence, ethical
considerations, and equitable access—is
needed to navigate semaglutide’s double role
as a medical treatment and social
phenomenon.
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